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General Wireless, 115 

Gessolin Bowl, 24 

Gilbert Austin, 550 

Globe Tauk aud Foundry (Wolverhampton), 
429 

Good Advertising, 82 

Guy Chantrill, 24 


Harris and Russell, 526 

Hartnell Hiring, 165 

Haslam (6G.). 335 

Hayner Engineering, 375 — 

Health Machines, 616 

Henrion Carbons, 494 

Hesketh, D.. 254 

Hightield Electrical, 276 i 
High Pressure Gas Lighting and Heating, 550 
Hodson (London), 51 

Holborn Radio, 550 

Holmes and James, 616 

Home Radio and Electric, 199 

Hornsted Motor, 577 

Howard Pneumatic Engineering, 335 
Hull Wireless Co., 225 

Hutcheson (Andrews), 115 


THuminated Publicity, 82 

Institution of Engineering Inspection, 641 
Insulating Materials. 759 

Inventions Developments, 759 

Inventors? Trading, 494 

Irish Power Syndicate, 401 

Irradiant Lamp Works, 459 


Jackson- Rigby Engineering, 335 ` 
Jamieson, W. and J., 225 

Joclax. 165 

Jones, F.-J.. and Sons, 139 

Jones, J., 459 


Knighton Electric Supply, 199 


Lamp Caps, 641 

Lane. W.. 51 

Lang Squire Wireless Mfg.. 101 
Leo Sanderland. 550, 616 
Lewbart Manufacturing, 526 
Leybourne (C. Angus), 700 
Lincoln. Electric, 355 

London Electric stores, 616 
Lumens, 276 

Luninograph, 641 } 


Maguire, R.. 616 

Manchester Radio, 225 

Manchester Wireless Installation. 82 , 
Margate and District Elec. Co., 253 
Markes Ward, 526 

Markethill Elec. Light and Power, 459 
Marshall Electrical, 641 

Mersey Insulation, 225 

Metalite, 459 

Midland Flexible Metallic Tubing, 700 
Midland Manufacturing, 526 

Midland Motor Factors, 115 

Midland Wireless Mfg. and Supply, 165 
Milford Haven Elec. Welding, 577 
Millar, Jaimes Y., 429 

M.l.5., Ltd., 616 

Morgan and Taylor's Radio Electric, 115 
Moseley Installations, 429 

Murray and Ramsden, 276 


Napier Wireless, 276 

National Engineering Supply, 335 
Native Lamp, 641 

Neweastle Carbide, 459 

Northern Auto Electric Services, 165 
Northern Wireless College, ol 


Oxford Wireless Telephony, 641 


Palmer- Perkins, 115 

Paxman Locomotive Valve Gear, 225 
Pembroke Motor and Elec. Engineering, 401 
PLELT. Luminous Ads., 276 

Petrograph, 254 А 
Piekvance, 199 

Pisustord. R. H., 254 

Portinadoc Elec, and Wireless Supplies, 459 
Power Securities Corporation, 429 

Pressland Elec. Supplies, 700 

Presswell Engineering and Welder, 306 
тусо, 550 


Radiant Electrical, 51 

Badio Appliances, 165 

Radio Components, 335 

Radioelect rico, 139 

Radio Equipment, 115 

Radio Installations, 335 

Radiophones, 115 

Radio Recorders, 726 

Radio Service, 253 

Richards, Johu, and Co. (Electrical En- 
ineers), 82 

Richardson (R. J.), 115 

Koanoid, 726 

Roberts Bros. (Engineers), 577 


Companies (New Electrical, &c.) Registered. 


Robina Electrieal and Wireless Depot and 
Institute, 253 

Ros Taylor, 335 

tase, Wentworth, 139 

Rowe. Hyde, 459 

Runbaken Magnetic (Seotland), 526 


Scott Insulated Wire, 253 

Scottish Wireless Telephone Supplies, 225 
Semple, Ltd., 115 

Sharpe and Paterson, 253 

Sidebottom. C. A. (Dukinfield), 401 
Sound Amplifiers, 115 

South Wales Wireless Installation, 199 
Southern Radio Supplies, 673 

Sports and Sparks. 429 

Standard Wireless Supplies, 253 
Stanley Prince (H.), 159 

Steven, A. P., 82 : 

Stockport Lamp, 115 

Sugden, George F., 199 

Sullivan, H. W.. 550 

Sutton Ironworks, 115 

Switches, Ltd., 577 


Thames Valley Elec. Supply, 641 
Tingey Wireless, 550 
Totield (H. C.), 115 


Ultimax Mig.. 641 

Underground Elec. Railways Dining Club, 
494 ; 

Union Wireless, 253 

Unotis, 253 


Vickers (F. E.), 726 


Waltons (Liverpool), 577 

Wark and District Elec. Lighting, 673 

Waterloo Wireless, 577 

Wax Elec. Light Tube Mfg., 24 = 

Weldrics (1922). 577 

West Kilbride Electric and Lighting, 577 

Western Union Code, 253 

Western Wireless Telephones, 641 

Whalley, Richard, 350 

White and Mantle, 759 

Wholesale Wireless, 799 

Wicktord and District Electricity Supply, 139 

Widdowson (John H.), 24 

Wiltrid Francis, 401 

Wilkinson's (Liverpool), 673 

Wilson Hartnell (Installations), 165 

Wilton Wireless, 641 

Wireless Components, 401 

Wireless Corporation, 139 

Wireless Installations, 459 

Wireless Service, 577 

Wireless Telephone, 115 

Wood, Thomas, 526 

Wrentmore's Amalgamated Engineering and 
Construction, 115 


Yates, F.. and Son, 51, 
Yeovil Electrie Light and Power, 726 
Young, C. F., 429 
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THIS 


“ Belling” Electric Boiler-Griller 


is a really sound and serviceable cooker. 


| It fills a long-felt want; a quick three-heat 
boiler combined with an efficient griller or 
toaster. 


The top is of cast iron with two removable rings 


and the 1200 watt open type heating element 
is controlled by a three-heat switch. 


Price -~ £3 0 0 (subject) 


Complete with grill pan and grid, reflector and flexible. 


- Е === > 
— "a = 


X. 


lravelling Te!pher. Track. 


IN COAL STORAGE 
& CONVEYING PLANTS 
Also ASH HANDLING 


Telegrams: STRASHAW, BRISTOL. 


oncordia SEEN 


ied 


Write us for further particulars. 


BELLING & CO., Derby Rd. Works, 


MANUFACTURERS EDMONTON, N.18 


ENAMELLED COPPER ASBESTOS and ASBESTIN 
and or" COPPER WIRES 
HIGH RESISTANCE BARE and COVERED 


WIRES | FLEXIBLES 


CONCORDIN A1 


The best High-Resistance Wire on the Market for Heaters, etc. 
Practically non-corrosive—100 Michroms per c.c.—Melting Point 2750°F. 


WIRES for WIRELESS 
Bare and Enamelled Covered Aerial Wires. Silk Covered Coil Wires 


THE CONCORDIA ELECTRIC WIRE CO., LTD. 
TRENT MILLS, NEW SAWLEY, DERBYSHIRE 
London—155 Victoria Street, S.W.1—Birmingham, Cardiff, Manchester, Nottingham. 


Best Quality — Competitive ices — Prompt Delivery 


4 
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JOSEPH SANKEY & SONS, LTD. suston‘srarre 


Telegrams: " SANKEY, BILSTON.” Code: LIEBER'S. Telephone: 115 BILSTON, 
Manufacturers of SHEETS and STAMPINGS of all descriptions for мены стане RATER 
Dynamos, Motors, "E &c., and for Electrical Work generally 9c 


STALLOY MAKERS OF й "LOHYS" 
Telephone В “SPEOIAL LOHYS" 
Receiver S T ALL Q Y TERMES атан РА 
Diaphragms. LOW HYSTERESIS Low EDDIES HIGH RESISTANCE Е ounces 
Representative—ROBERT JENKINS, 168 REGENT STREET, LONDON, W.l1 


Telegrams: ''PeRMEABLE, PHONE, LONDON." Telephone: Recent 5508. 


B BATTERIES for TRIPPING _PURPOSES 

SWITCHGEAR OPERATION 
It would be difficult to find anything that 
meets Power Station requirements better than 


* NI-FE" BATTERIES 
The fact that they are installed by leading 
Power Stations all over the Country is ample 
evidence of their excellence, while the follow- 
ing advantages give them *'points of superi- 
огу” over other types of storage cells:— 
Practically everlasting, and therefore cheaper 
than any other type. 


No self-discharge, consequently operating for 
months without attention. 


Small cells can supply heavy currents without 
being damaged. 


Absence of acid. 
Full detailed description of the ** NI-FE" Bat- 
tery is given іп our latest Booklet entitled **Elec- 
tric ÀÁccumulators," which should be in the 
hands of all Power Station Engineers. 


Why not write for Copy to-night ? 


- BATTERIES, L™- Brpprrcn, ENGLAND 


MEWBURN, ELLIS & CO., 
CHARTERED EA AGENTS AND TRADE MARK AGENTS, 
0, Chancery Lane, London. 
Telegrams: ёв London." Phone: Holborn 437 (2 lines). 
And at 
Newcastle-on-Tyne: 3, St. Nicholas Buildings. 
Stockton-on-Tees: 6, Finkle Street. 
Sheffield: 18, York Street; and 
Bristol: 55, Corn Street. 


PEEBLES 


TD.. 
gnuce PEEBLES & 00., L 


Electrical | 


9 
gDINSBURGM. 
Machine? 


ACTUAL MAKERS OF: aM 
Lamps (Oil, Spirit and Acetylene) for | Chemical & Heat Resisting Glassware. 
Mines, Shipbuilders, Engineers, etc. | Stampings & Pressings in all kinds of Metals. 


Lighting Glassware for all purposes. | Coins, Medals, Tokens, etc. 


ACKROYD & BEST, LTD., MORLEY, near LEEDS. 


Telephone No: 86 Morley. Telegraphic n * Lamps, Morley. Yorks.” 


——— —M a 


LF 
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TUCKER 


THE SUCCESSFUL CONTRACTOR 


looks further than “ first ” cost. He knows 
that the “ erected” cost is the cost that 
matters, and viewed from this standpoint 
imported accessories are never cheap. 


TUCKER SWITCHES & ACCESSORIES 
COST THE LEAST ERECTED. 


Our unequalled manufacturing facilities 
combined with all that is best in 


DESIGN 
WORKMANSHIP 
| PERFECTION OF 
DETAIL 


ENSURE MINIMUM ERECTING COSTS. 


J. H. TUCKER & Go., Ltd. 
KING’S ROAD, TYSELEY 
BIRMINGHAM 


1 HYDRAUL LIC Variable Stroke PUMPS |: 
| and Rotary MOTORS 


00009 eed IRE VERSER Transmission of Power b 
d PATENT HYDRAULIC TRANSMISSION SYSTEM Oy [> Pres sure up to A 
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аа =) Contractors o HM ADMIRALTY and WAR OFFICE 


LONDON.W.6G. 


Gelephone: Gelegrams, 
HAMMERSMITH 'HYOEARLIM, PHONE” | 
1933 & 1954 LONDON 


Directors: 
$. GLUCKSTEIN - С.М. BOOTH • G.W. OATLEY 
HH MACTAGGART  W.GRIDOELL OBE. 
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MANIFOLDIA 


(Registered) 


SYSTEM 


Designed by A. H. HUMAN, C.B.E. 


for ensuring a 


PERFECTED SUPERVISION 
AND RECORD KEEPING OF Reads direst in u 


ELECTRICAL || WB „она 
INSTALLATIONS ASTIAN “METER COMPANY, LIMITED, 


A most valuable adjunct to all Electrical 
Plant—whether for Power or Lighting 


Bastian Meters. 

Accurate at all loads. 

Starting current infinitesimally small. 
Testing periodically NOT required. 
Independent of direction of current. 
Always Reliable. 


No Shunt circuits. 


Mechanism non-existent. 

. Equally suitable for all climates. 
THREE years’ guarantee. 
Extremely Simple to Read. 
Reads direct in units. 


Makes systematic examination, cleaning 
and overhauling easy. Records all re- 
pairs and alterations to Plant. Keeps all 
maintenance costs at your finger ends 


HIGH GRADE 


(IIS Turbines, 


Crank Chambers, Steam 


CYLINDER 


23 Pieltorn Manufactured by х Cylinders, Bearings, Dynamos, Shafting,&c 
Viaduct, $0 Аң апа 6: FISKE э” 
ЕС. ; Liverpool hundred per cent lubricant "" 
seminar Leeds (contain no “ filling '' matter) 
Street Өш СОР, &c., GREASES 
Manch:ster: : і Trent Made from Pure Petroleum Base. 
Corn Business Organisers &e., oc ENGINEERS’ STORES 


*i of every description, 


y W. H. WILLCOX & CO.,Ltd. 


32-38, Southwark St. London, S.E.1. 


pE*change, = WEST BROMWICH, ENGLAND 


Full particulars sent and appointments made on application 


Telephones 


& Exchange Equipment 


for FACTORIES, MINES, 
RAILWAYS, OFFICES, SHIPS, etc. 


Efficiency under all conditions is essential in a Telephone system. 
Instal Ericsson material and ensure maximum reliability. 


Write for Illustrated List. 
The BRITISH L. M. ERICSSON M'FG. CO., LTD. 
60, LINCOLNS INN FIELDS, LONDON, М.С. 
Works - - - Beeston, Notts. 


Telegrams: Ericsson, Holb., London Telephones: 5340 Holborn (2 lines). 


Selling Agentse—ScoTLAND: MALCOLM BREINGAN, 57, Robertson Street, Glasgow. 
N.E. ENGLAND: NonTH BRITISH ENGINEERING EQUIPMENT Co 
Milburn House, Newcastle-on-Tyne 


July 7, 1922 — The} Electrician. vii 


Р 


ALLEN WEST & CO., Ltd. 
BRIGHTON, BNGLAND. N 


Pe de ta es ROMERO HE e сы ыд мы? из МЫ ы Ee жеш, сз 


OIL IMMERSED 
CIRCUIT BREAKERS, 
STAR DELTA STARTERS, 
DIRECT STARTING SWITCHES, 


AUTO-TRANSFORMER STARTERS, 


- IRONCLAD DISTRIBUTION BOARDS. 
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ANOTHER HIGH SPEED m | 
ELECTRO-ROPE DRIVE || Electrical Testing 


Laboratories 
(U.S. A.) 


ILLUSTRATING A LIGHT DUTY 
ELECTRICAL DRIVE. 


MOTOR PULLEY-30 ол 900 apu 
LINE SHAFT PULLEY— -O ол 160a». 


Acceptance Tests of Machinery and 
Materials for Export. 


Electrical, Photometrical, Mechanical 
and Chemical Tests and Investigations 
at the Laboratories in New York or any- 
where in the United States of America. 


80th Street and East End Avenue, 
New York, N.Y. 


RUNNING SINCE 1917 


Consult Our Technical Department when 
next you require a high-speed, steady, positive 
and efficient drive to give economical running 


NoTE.—Through the courtesy of '' The 
Electrician,'' copies of a booklet de- 
scribing the Laboratories and its work 
and listing testing fees, may be obtained 
from its London Office. 


A “РІ” Rope Drive Ensures Satisfaction 


W m. Kenyon & Sons, Ltd. 


Dukinfield MANCHESTER 


Wisdom 


brought to bear upon the subject of 
Insulating materials will lead you straight to 


1 INSULATING VARNISHES 
| AND COMPOUNDS 


as being the most reliable, most economical, 
and most efficient. The leading electrical 
machinery makers themselves use the Minerva 


Minerva Insulating Specialities are regularly 
used by the leading electrical manufacturing 


range, and you, if you follow their example, iiec Sieg Олай {эйе жеры ee 
will certainly obtain complete satisfaction. practical utility 


PINCHIN, JOHNSON & CO.,LTD.., 


ASSOCIATED WITH WILKINSON, HEYWOOD & CLARK, LTD., 
General Buildings, Aldwych, London, W.C. 2. 
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No. B 1 Bench Machines 


Wire and small section Butt Welding 


| Copper up to { in. diameter 


Capacity luas up to } in. diameter 


No. B 1 on Stand. 


Mild Steel up to iin. diameter 


INSTANTANEOUS AUTOMATIC CUT-OFF 


EASILY ADJUSTED | 
LARGER CAPACITY MACHINES SUPPLIED 


SPOT, BUTT AND SEAM WELDERS 


АЛ ELECTRIC WELDING APPLIANCES COMPANY 


~ (Owners and Manufacturers of the А.І Patents and Machines) 


Office and Demonstration Room 
183, Westminster Bridge Road, LONDON, S.E.1 
Telephone: HOP 3868 — Telegrams: " AIWELDS," LAMB, LONDON 


EDISON 


Accumulators 


FOR COMMERCIAL VEHICLES. 


Coat Merch s 


| "ants HONE. er 


© CARDIER: 3345 uci » 
‘sy АНАР, екн ТТ 


Messrs. Liberty’s opinion of Edison  Accumulators 
after eight years’ service :— 
Extract from the " COMMERCIAL MOTOR,” July 26th, 1921. 


'" A most remarkable fact that we elicited is, however, that the batteries of 
all these vehicles have never been renewed, and have not even required the 
addition of new plates. Once a year new electrolyte is added, as, of course, 
these are alkali cells, and acid is not used. Such is their quality, in fact, that 
the engineer considers that the cells are in better condition now than when new." 


Же Вик of the Mal Стат 


EDISON ACCUMULATORS, LTD. 


Head Office : 15, Upper George Street, W.1. 


Telephone : PADDINGTON 5120 (Private Branch Exchange). Telegrams: “ EDIBATT, EDGE, LONDON." 
Deferred Payments Arranged. 
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The Mark oj 
| Efficiency . 


AA] +) 
SUPPI 


Ask for | 
Leaflets 


JT 
"r^ 
Uli he 


overprinted 
OWN NAME 


Cultivate ‘ Cosmos" Clients 


Apparatus, to stock and sell, ' Cosmos" 
Domestic Appliances. 


The whole range of appliances is designed 
and manufactured on a quality basis. The 
^ reputation of The  Metropolitan-Vickers 
Electrical Company is behind these items of 


household utility, and satisfaction when in 
service is assured. | 


The selling prices of “Cosmos” Domestic 
Appliances are competitive, but quality has 
not been sacrificed merely for the sake of 


cheapness. 


Sell quality to your customers 
and bring other business to your 
store. 


Write for List 150/12. 
TROPOLIT 
MVickers A — 


TRAFFORD PARK MANCHESTER 


113i 


xli 


Wringing 


The * BRIARTON" Electric вктѕн 
Washing, BOILING, Rinsing and 


? Simple to Operate. Safe. 
M achine Low Current Consumption: 


The Electrician. 


It is not first cost. but reliability and freedom from 
ve xatious breakdowns that decide the ultimate value 
for money of an Electric Washing Machine. Ne 
machine equals the " BRIARTON " for quality, 
washing, and durability. Clothes washed, boiled, 
rinsed and wrung with one handling only. ‘aves 
50% more labour and 2595 more soap than any other 
machine. And it's "MADE IN ENGLAND." 


You are safe in handling the product of the ex- 
perienced home manufacturer. 


COMPETITIVE PRICES. GOOD DISCOUNT 
Get in personal touch with the actual makers 


ARTON & WALTON, Ltd., Thomas St., Cheetham Hill, 


TELEPHONE 
PROGRESS 


Е is interesting to note the way in which the modern 
system of telephonic communication has evolved. 
The table given here shows the progress of improve- 
ments in accordance with the dates that the various 
classes of Public Telephone Exchanges were opened in 
England— 

THE LOCAL BATTERY SYSTEM (1879) 


Superseded by 
THE MAGNETO SYSTEM (1881) 
Superseded by 


CENTRAL BATTERY SYSTEM (1900) 
Superseded by 


MECHANICAL AUTOMATIC SYSTEM (1912) 
Superseded by— 


GOHN H. A? TON, 14 years Works Marage -and 


Designer with Thos. Bradford & Co., Manchester) Manchester 


s The 
AUTOMATIC 
TELEPHONE 


RELAY SSON 


SPEEDY - SECRET · SIMPLE - INFALLIBLE 


\ FULLER BLOCK ACCUMULATORS 


at approximately 334 % 

below Makers’ prices. 
Send for pamphlet and revised trade terms. 
Internal short-circuiting an impossibility. 
Will hold theit charge for 18 months. 
THOUSANDS SOLD, THOUSANDS STILL IN STOCK 
We have supplied most of the public 
electricity supply undertakings with these 
batteries for Mains Testing purposes. 


"re 


which The Liverpool Courier, the first newspaper to 
instal a " Relay " system linked up with the public 
service, says is ‘‘ the simplest, the quickest and in every 
respect the most effective for all purposes, which the 
wit of man has yet devised. '' 


The G.P.O. will supply on rental Private 
Automatic Exchanges on the "Relay" 
System connected to the public service. 


Write for Booklet No. 9. 
THE RELAY AUTOMATIC 
TELEPHONE CO., LTD, 
Marconi House, Strand, London, W.C.2 


We have also for sale 
7,100 POPE'S 8 c.p. TUBE LAMPS 
339" x 8” S.B.C. 6/- per dozen. 
Voltages 100, 110, 200, 210, 215, 210 & 250. 
THE CITY ACCUMULATOR CO. (Dept. Е) \ 


` “Cla r5 
4" J TLL Z] 


OSCILLATORS 


SWIVEL AND TRUNNION 
DESK AND BRACKET 


12 & 16 D.C. & A.C. 


WITH ADJUSTABLE RANGE OF OSOILLATION 
AND STATIONERY POSITION 


ARELY RELAY jam 
25а 


WE MAKE ALL KINDS OF ELECTRIC FANS 
FOR ANY VOLTAGE OR PERIODICITY 


ERCOLE MARELLI & CO, LTD. 
Fan House, 19-20, Garlick Hill 
Queen Victoria Street 
LONDON, E.C.4 


Telephone : Central 734 Telegrams: Auretta, Cannon, London 
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HYDRAULIC EQUIPMENT! 


A NEW MODEL TYRE PRESS 


To meet the demands of Smal! Garages & Overseas Depots 


Price 
£120 


Lees 
Discount. 


md 


СААЛ а РЕГЕ ee өз з 8666 


TESTED TO 
80 TONS Send for 
PRESSURE. Quotations. 


a 


Completo 
with Wand  . 

Pump, 
Valvo and 
Pressure 
Gauge. 


Runway 


can be 
HYDRAULIC PRESS, with Steam 
Heated Platens, suitable for making Fitted. 
Insulating Materials, Rubber Goods 


HYDRAULIC 
COMMUTATOR PRESS. 


HOLLINGS & GUEST Ltd. Thimble Mill Lane, Birmingham 


Sole Agent for Scotland—Mr. D. LANDALE FREW, 45 Hope Street, GLASGOW. 


BAKELITE 


Reg. Trade Mark. 
under which all our synthetic products are sold 


For Moulded or Built-up Insulation, etc., 
Bakelite products are supplied as: 


BAKELITE MOULDING MIXTURES £m bito cen be moulded 


in an hydraulic press. 


BAKELITE VARNISHES ~ Liquids for coating coils and 


impregnation, etc. 


BAKELITE PLASTICS Which have varying uses as 


the Moulding Mixtures. 


THE DAMARD LACQUER Co., Ltd. 


Warwick Road, Greet, Birmingham. 


; AWESTMINSTER TRANSFORMER 
IS THE BEST LINK 
BETWEEN THE CENTRAL STATION 

AND THE FACTORY 


at с ТП nd д Ss 
ИЙ d f { 
aruge v 


Have you seen our latest type of 


POINTER GALVANOMETER? 


SUITABLE FOR WHEATSTONE 


BRIDGES, POTENTIOMETERS, &c. 


Apply for price and particulars. 


WHITE ELECTRICAL INSTRUMENT CO., LTD., 


2, 4, and 6, Gloucester Street, Clerkenwell, E.C.1. 


Wire: Voltograph, London. "Phone: City 3660. 
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SPRING 
STEEL 


for all purposes 


FIRTH'S 


CHROME VANADIUM 
SPRING. STEEL 


SILICO MANGANESE 
SPRING STEEL 


CARBON SPRING STEEL 


are manufactured under care- 
fully controlled conditions 
which ensure uniformity, 
maximum elasticity and free- 
dom from both internal and 
external flaws and defects 


Automobiles famous for their 
springing employ 


FIRTH'S 
SPRING STEELS 


THOS. FIRTH & SONS 
SHEFFIELD С 


WHEN ALL 


EFFECTED 


NOW IS 
THE TIME 


ALERT 


MANAGERS 1: 
SEE WHERE 


SAVINGS 
CAN BE 
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ECON OMISE! ! 


< 
THIS IS 
^ WHERE 
MOMENTS 
ARE 
WASTED 
AND 
SAVING 
CAN BE 
EFFECTED 


GENTS’ *PULSYNETIC" 


TIME-DISCIPLINE APPARATUS 


- WHICH EMBRACES— 


THE CONTROL OF 
^S 


TART p CEASE WORK" SOUNDERS 


THE GOVERNANCE O 
EXI 


STING WORKMEN S RECORDERS 


THE UNIFICATION O 


FFICE AND WORKS CLOCKS 
ALL SAVE WASTE 


A HUNDRED FIRMS YOU KNOW CONFIRM 
THIS EVERY DAY 


SEND FOR DETAILS 


GENT & CO., LTD. vous LEICESTER 


LONDON 25, VICTORIA ET S.W.1 


MEWCASTLE-ON-.TYNE : TANGENT HOUSE, 52, BLACKETT STREET 


WIRELESS SUPPLIES 
FROM STOCK 


SWITCHES ON 
PORCELAIN BASES 
1 way DP. 
2 way DP. 


J. E. AERIAL 
INSULATORS 
Head Set Telephone Receivers 


110 ohms 2,000 ohms 
4,000 ohms 


Full list of Wireless Apparatus 


on application to : 


ZO 


. COPP 


PER 
EARTHING CLIPS 


lin. to 23 in. 


DRY BATTEBIES 
3 Cell Cachet 


15, 30, 60 and 100 volt with 
5 volt Tappings 


LONDON : 8 Lambeth Hill, Queen Victoria Street, E.C.4 
GLASGOW: 95 Waterloo Street 
BIRMINGHAM: Union Chambers, Temple Row 


Wee __ 
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“Laundry Queen” Electric Washers 


The most perfect electric washing machine yet produced 
The “ Laundry Queen ” is truly wonderful in the 


almost human way in which it handles the clothes. 
It washes, rinses, blues and wrings them. It is the 
only electric washer which will do two operations at 
the same time, it will wring one batch of clothes 
whilst a second batch is being washed. 


It is simple, it is efficient, it is reliable. 


You cannot buy a better 


THE 
NORTHERN STEEL 
AND HARDWARE 

Co. Ltd. 


9 SOUTH PARADE Y 
MANCHESTER | 


FOR PASSENGERS, GOODS AND SERVICE. 


e 


ec 


Write also for particulars of the famous 54 & 55, FETTER LANE, B.C. 4. 


“ Northern " „electric, vacuum cleaner 62-3, LIONEL STREET, BIRMINGHAM, 
* Laundry Queen ” electric irons | 


P bone : 3768 Central. "Grams: “ Assiduous.” and Provincial Cities. 
No. 4 


FIFTY THOUSAND POUNDS 


is not too much to prevent a physical and nervous breakdown, and 


FIFTY THO USAND 
of the busiest and ablest M E N 


in the world are preserving their nervous energy by 


usng EVERY DAY AND IN EVERY WAY the 


@ictodéra 
SYSTEM 


It is not too great a claim to say that it is amongst the greatest inven- 
tions of the past hundred years. It is an inestimable boon to the busy, 
brainy men of to-day, but thousands won't or don't know much about it. 
This is their loss and a great one. We want every head of executive of 
live British firms to send us а card for full details. We shan't badger 
them, we respect them and ourselves too much to do this, but we 
know we have “the goods" and think every man of importance 
should know it and realise the system's advantages. No system equals it. 


The following and thousands of others have adopted it, WONT YOU? 


Vickers, Ltd., London. Atlas Steel Foundry, Reds 

Sir W.G. -Whitworth, Ltd.. Newnes: United Brass Founders & En neers, Ltd., 
Cammell, Laird & Co., Ltd., Birkenhea Manchester. 2 

Leeds Forge Co., Ltd. Pulsometer Engineering Co., Ltd , Кашаа: 
Sheffield Forge and Rolling Mills. Redpath, Brown & Co., Ltd Mancheste 

Walker & Hail. Ltd., Sheffield. Trussed Concrete Steel Co. London & Manchester. 
Sir Robert Hadfield, London. Borough of Luton Electricity Works. 


DICTOGRAPH TELEPHONES LTD. iz» siii 
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“Ву” MOTORS 


— —— REPRESENT ———— 


ECONOMY & 
EFFICIENCY 


ritish Trade was built up by Economy and Effici- 
ency in Manufacture. Economy, combined with 
Efficiency, will be the governing factor in main- 


9090090000090900009090900000000090090000000009009009000000009000000900 


taining the future commerce of the Country. 

nexampled competition bas compelled every cla s 
of Manufacturer, every Power User, to take a 
vital interest in overhauling and reducing produc- 
tion costs. i 


| P models of “BULL” Motors give extremely 
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higb efficiencies. Tests prove conclusively that 
the new Designs have attained a higher standard 
of efficiency than most other makes. 

et us demonstrate how the Installation of " BULL” 
Electric Motors will substantially reduce YOUR 
Power Costs, and send you a copy of our latest 
illustrated 


eese 


SU ОФГ] e 


REVISED 
CATALOGUE. 
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A FEW EXAMPLES AT STANDARD RATINGS 


1 

i Н.Р. | ЕРМ. | Ef. 9 | H.P. | R.E.M. | Eff. % : 
| 1:575 | 1350 | 81:0 125 | 1050 | 8955 

| 2:25 1250 | 835 200 | 1000 | 905 

| 4 1250 | 860 | 250 900 | 91-0 

i 6:5 1200 | 875 | 350 850 | 915 

| 9 1150 | 890 480 | 750 | 920 


ОООО 


| A.G.E. ELECTRIC MOTORS Ltd. 
| BULL MOTOR WORKS, 


STOWMARKET, SUFFOLK. 


BRANCH OF AGRICULTURAL & GENERAL ENGINEERS. LTD. 


ASSOCIATING :' 
AVELING & PORTER, LTD.; BARFORD & PERKINS, LTD.; E H. BENTALL 
& CO., LTD.; BLACKSTONE & CO., LTD. ; PETER BROTHERHOOD, LTD. ; 
CHARLES BURRELL & SONS, LTD.; BURRELL’S HIRING CO., LTD.; 
CLARKE'S CRANK & FORGE CO., LTD.; DAVEY, PAXMAN & CO., LTD. ; 
RICHARD GARRETT & SONS, LTD.; JAMES & FREDK. HOWARD, LTD.; 
L. R. KNAPP & CO., LTD.; E. R. & F. TURNER, LTD.; A.G.E. ELECTRIC 

MOTORS, LTD. 
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Ta"EZESRAMS : Anglian, Stowmarket. 
PHONE: No. 71 Stowmarket. 
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The Better Battery | | 


for the large power job. 


In any of the following cases it pays 


to think of TUDOR :— 


1. New battery installations. 
2. Renewals to existing batteries. 
3. Battery information. 


Whenever it is a matter of batteries, 


consult TUDOR. | | i 


The TUDOR ACCUMULATOR CO.,Ltd. 
2, Norfolk St., Strand, London, W.C.2. 


Telephone - - - - - - Central 3308. 
Telegrams - - - - Subconical, Estrand, London. 
Works - - >e - - Dukinfeld, near Manchester. 
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LORIVAL 


Ghe Superior British Insulating Material 


If SMALL MOULDINGS are 
required, ask for GRADE A. 


: | If LARGE MOULDINGS and 
E = MATERIAL for MACHINING 
б а are wanted ask for GRADE B. 


BOTH GRADES ARE HEAT, ACID AND OIL 
RESISTING & FIRST CLASS INSULATORS. 


Write for Samples 


LORIVAL MANUFACTURING C? (1921) LT? 
NORWOOD WORKS————————————————————SOUTHALL 


e 
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“ Fully licensed under Patents os 
23499/09, 10918/13 and others 


OOK for the above words on the Lamp Wrapper, as they are evidence that the Lamp 
contained therein is a 


GENUIN E GASFILLED LAMP 


The Words 
ROYAL 


| Ve DISWA N” 


“GASFILLED” 


on the Lamp bulb itself are a further 


GUARANTEE 


that the Lamp is genuine and can be relied upon for 
BRILLIANCY, EFFICIENCY, ECONOMY & STRENGTH 


Lamps of similar appearance, if not marked “ Gasfilled," even if they are offered as 
" Half-Watt" type, either infringe the master patent or are not genuine gasfilled lamps. 


The Edison Swan Electric Co., Ltd. 
- Ponders End, Middlesex 


London Showrooms 
123/5 Queen Victoria St., E.C.4, & 71 Victoria St., S. W.1 


Branches in all large towns 


и и 
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Westera Electric 
B.A.G. 
DIFFUSERS. 


\ | 
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- 
- © 


These Diffusers are specially designed for use with gas-filled lamps, and 


the composition and shape of the glass give the best possible illuminating 
effect by the most simple means. 


The strong and blinding effect caused by the intense, concentrated light 
of gas-filled lamps is eliminated by the B.A.G. system, and converted 
into a light which very closely resembles daylight in its general soft 
illumination, which gives with it neither glare nor shadow. 


The specially designed glass reflecting system completely surrounds the 

_ gas-filled lamp in such a manner that the whole lamp becomes a larger 
"^ uniformly illuminated body which distributes the light in all directions. 

This diffused light is abundant, while being both white and soft in effect. 


ALL FITTINGS COMPLETELY WIRED READY FOR FIXING. 


Western Electric Company Limifed. 


SALES : 62 Finsbury: Pavement, E.C.2 WORKS: North Woolwich, E.16 
Branches :— | 
‚ Birmingham, Leeds, Manchester, Newcastle, Cardiff, Glasgow. 


B 
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Having illustrated in 
this series our various types of 
main power and substation switchboards, from the 

| simplest flat-back panel to the electrically operated switch, we give 

this week particulars of our ironclad automatic oil switches. 
These have been developed for industrial purposes; for use in factories, mines, and other places 
where dust and damp-proof apparatus is required. 
The switches are totally enclosed and do not require special railing off or setting apart, as all live 
parts are totally enclosed and protected from accidental contact by the operator. 
They can be arranged for wall mounting or can be mounted on cast iron floor fixing pedestals. In 
addition, busbars and busbar chambers can be fitted, together with isolating switches, ammeter 
and voltmeter, when the service so requires. 
Standard capacities are 150 and 300 amperes at 650 volts, and 150 amperes at 3,300 volts. The 
overload release coils are of the series type and can be wound to suit the normal capacity of the 
circuit to be controlled. А no-volt coil is supplied when necessary. 


Fig. 1 shows four of these oil switches, each mounted on a floor fixing pedestal, with ammeter | 
and voltmeter, and terminal boxes for incoming and outgoing cabies. Р 


Fig. 2 shows the back view of the switch fitted with bushed holes for single core insulated cables, 
Fig. 3 shows a view of the mechanism looking into the switch from the top. | 
Ask for List H.I.C. 


Johnson & Phillips, Ld., Charlton, London, S.E.7 


City Office and Stores: 12 Union Court, Old Broad Street, E.C.2 


BRANCHES AT: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LIVERPOOL, NEWCASTLE-ON-TYNE, 
PORTSMOUTH AND SYDNEY (N.S.W. 
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proposition by 5 factors 


1. Overhead E.H.T. Transmission 


The Overhead Line enables small centres of 
population to be reached and served from the 
power station on routes which would never 
pay an adequate return on the cost of an | 
underground cable. We have erected hundreds | 
of miles of such lines as we illustrate at side, 

and should be pleased to 'examine and report 
on any proposition. 


2. Overhead L.T. Distribution 
When the village is reached, the most rigid 
economy in outlay is still necessary. A 
J. & P. Outdoor Transformer, pole or 
platform mounting type, combined with 
J. & P. Weatherproof Switchgear, will 
render a sub-station structure unnecessary. 
The distribution can also be effected by 
overhead lines, as in the example we 
illustrate on the left, thé service being 
simply teed off the line to a J. & P. lead 
covered cable running along the front of 
each row of houses. 


3. The J. & P. Wiring System 


Absolutely the most economical method of 

interior wiring, and one adapted to any class of 
building, is the J. & P. Wiring System. It 
necessitates no  interférence with existing 
decorations, is equally at home in the cottage, 
the village store, the rectory and the church, 
and meets all supply authorities’ and insurance 
companies’ regulations. 


Thanks to these three factors, electrification schemes which, carried out on ordinary urban lines, could not 
possibly pay, become profitable investments and secure for the village one great amenity hitherto largely 
Е confined to town life—the electric light. 


Johnson & Phillips, Ltd., Charlton, London, S.E.7 


CITY OFFICE & STORES: 12, UNION COURT, OLD BROAD STREET, E.C.2. Branches at: - BIRMINGHAM, BRISTOL, 
CARDIFF, GLASGOW, LIVERPOOL, MANCHESTER, NEWC4ASTLE-ON-TYNE, PORTSMOUTH, and SYDNEY (N. S.W.) 
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‘Non-Sludging H.T. Transformer 
& Switch Oils (White & Amber) 


Cylinder Oils for Superheated Steam up 
to 700° Fah. 


Non-Carbenizing Oils for Alr Compressers 


REESOILS LIMITED 


gov * REFINERS 07 


/ 
REP? TRADE MARK. 


REESILE() 


OILS | 


f Eldon Sq., NEWCASTLE-ON-TYNE 


Telephones—1919 and 1920 Central. —Telegrams—"' Rees '' Newcastle. 


London Office: 
17 VICTORIA STREET, WESTMINSTER 


Telephene-—Victoria 3057. Telegrams—"' Reesoline 'Phone London.” 


Non-Sludging Turbine and | 
Crankohamber 0116. 


Meter CU Cylinder Ollis for 
and Engino Diceel 
Oilo. Enginee. 


i 
o, 
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"BITUMASTI(C" 


Ré$d. Trade Mark. 


| 2 
OXIDE PAINT will-cover (460) sq.ft.for the 
| КОШ same costas a hich class oxide paint 
can ona would cover (270) sq.ft.or ahigh 
quality lead paint (250) sq. ft 


Combined with exceptional cover- 
ing capacity “ Bitumastic’’ also 
possesses remarkable powers of 
durability, and has in many instances withstood severe 
conditions for more than 10 years without needing 
renewals. 

A few shillings spent on “ Bitumastic" now will save 
the expenditure of several pounds later on by preventing 
deterioration of valuable structures. It is impervious to 
moisture, acids in solution, gaseous fumes, etc., and it 
is an admirable coating for corrugated iron roofs and all 
steel and iron structures. i 


Showing the relative 
area covered per unil cost 


~ 


SELF. ACTING STARTERS 


. FOR 
Small Direct Current Motors 
ito 2 Н.Р. on Voltages up to 250 


The * Igranic ' No. 105 self-acting starter consists of a Single Pole 
‘Clapper’ type main switch with magnetic blow-out and a single 
step starting resistance which is automatically cut out by a second 
* Clapper ' switch when the motor has attained approximately one 

half normal speed. 


No. 105 Counter E.M.F. Type Self-Acting Starter. 
Write for Leaflet No 105 
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ECTRIC CO., LTD., 
147, Queen Victoria St., LONDON. 
Works: Elstow Road, BEDFORD. 

Branches : 


"Manchester - 30, Cross Street. Cardiff - Western Mail Chmbrs. 


Birmingham - 73/4, Exchange Bgs. Bradford- 18Woodview Terrace, 
Glasgow - 50, Wellington Street. | anningbam 


Genuine Coloured 
Bituminous Solutions 


Messrs. J. & H. S. PATTINSON, Public Analysts, made 
the following report on “Bitumastic” Coloured Solutions: 


“We hereby certify that we have 
analysed the undermentioned samples 
of ' Bitumastic.' | 
Samples marked ' Bitumastic ' Solution 
and respectively Red, Brown, Green and 
Grey, received April 12th, 1921. 
We find that the paint apart from the 
pigments is similar to the ordinary Black 
' Bitumastic ' Solution. 
It contains about five per cent. of a 
vegetable drying oil, the remainder 
consists entirely of bituminous sub- 
stances, ..... 
(Signed) J. & H. S. PATTINSON.” 


a BITUBLACK” Wailes Dove Bitumastic Ltd. 


ing solution, lengthens ‘St. Nicholas Buildings "n Newcastle-on-Tyne 


‘the life of Smoke 


Sta cks. Write for London Liverpool Glasgow Manchester Hull Birmingham Leeds, etc. 


fall information. Telephones in every Office 


M. 


Telegrams: “ BITUMASTIC" 
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MISCELLANEOUS ADVERTISEMENTS. 


1s. 3d. per line, single column. 


(minimum, 3s.) 


CONTRACTS OPEN. 
-LEGAL NOTICES. 
PARTNERSHIPS 
AGENCIES. 


SALES BY AUCTION. 


SITUATIONS VACANT. 


1s. per line, single column. 
APPOINTMENTS VACANT AND WANTED. 


PLANT AND MACHINERY FOR SALE AND WANTED. 
PREMISES FOR SALE. TO LET AND WANTED. 


12s. per inch, single column. 


EDUCATIONAL 
ANNOUNCEMENTS. 


9d. per Нпѕ, single oolumn. 


(minimum, 2s. 3d.) 
SITUATIONS WANTED. 


PATENTS. 


MISCELLANEOUS. 


All announcements of this description average 10 words to a line, and must be prepaid. Replies to Advertisements can be addressed 
to the Offices to be called for, but where these replies are to be sent on to Advertiser by post, 6d. must be added for postage. 


"PHONE: 
City 9852 (5 lines). 
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TENDERS INVITED. 


UTOMATIC COMMON BATTERY TELEPHONE 


EQUIPMENT, TOGETHER WITH ALL ASSOCIATED EQUIPMENT, 
INCLUDING EQUIPMENT FOR USE AT SUBSCRIBERS’ PREMISES. Schedule 
89 and 40, October 17. 

Tenders, returnable on the dates named, are invited by the Commonwealth of 
Australis for supply of the above-mentioned. For Tender Forms, Specifications, and 
full particulars apply, SUPPLY OFFICER, Room 101, Australia House, Strand, London. 


HE High Commissioner for India is prepared to receive 
TENDERBS for the supply of :— 
TELEPHONE SWITCHBOARDS AND DESK AND WALL SETS. 
Forms of Tender may be obtained from the Director-General, India Store Depart- 
ment, Belvedere Road, Lambeth, 8.E.1, and Tenders are to be delivered at that 
Office not later than TWO o'clock p.m. on Friday, J uly 28, 1922. 


' Director-General. 


SALE BY AUCTION. 


IGH WYCOMBE, BUCKS. | i 


Re Reid Bros., Ltd., Engineers, in Liquidation. 
HENRY LANGSTON AND CO. 
will Sell by Auction at the works, Nos. 25/35, Kitchener Road, High Wycombe, on 
Wednesday, July 26th, 1022, at 2.30 in the afternoon, the whole of the high-class 
MODERN MACHINE TOOLS, 


Electric Motors (D.C.) 2} h.p. to 15 h.p., loose Tools, Presses, quantity Brass, 


Aluminium and Iron metals and other effects, including a number of Sclson Capstan 
Lathes, two compressed air Reservoirs, Acetylene Gas Plant, heavy Bench Vices, 
9 in. Slotter Judson Jackson machine, plating Dynamos, Engraving machine, Summer- 
scale 8} in. Screwcutter, portable 1- 
Belting, Knurling tools, etc., etc. І 

Catalogues may be obtained from Н. ASHFORD, Esq., Chartered Accountant, 
91/93, Bishopsgate, E.C.2, or from the Auctioneers, Н. LANGSTON AND Co., 30, 
Borough High Street, London Bridge, S.E. Tels.: Hop 1427 and 1428. 


FOR SALE. 


IESEL TWIN CYLINDER ENGINE 160 н.р. by 
e centrifugal pump, cooling tower and tank, nec 

d with suitable 
ORRUGATED 


for SALE: 35 kW Electric Generating Set comprising 


Westinghouse 3-cylinder 53 B.H.P. Vertical Gas Engine coupled to Westing- 
house 220-volt Dynamo. Switchboard Panel, Ammeters, Voltineters, Switches, etc. 
Also Aston Motors 220-volt D.C., one 10 B.H.P., three 7.5 B.H.P., two 5 B.H.P., one 
4 B.H.P., and one 1 B.H.P.—Fuller details Box 22, Post Office, Bristol. 


OR SALE.—PUMPING PLANT, comprising two Pulso- 


meter Stereo e Pumpe, each pumping 100 gal: per min., each pump 

connected to a 6 h.p. D.O. Electric Motor, 220 volts 202 amperes, with Starters, 

Cut-outs on Switchboard, Vacuum Starter and accessories. Laid down 

in 1918 and as good as new and in perfect order. Price, £200.— SMITH, 48, Sutton 
Road, Southend-on-Sea. , 


OR SALE.—New and complete Nickel-plating Plant, 


with 6 volt 400 ampere motor, and four complete sets Cycle Rim machinery, 
eic. —W ALKER, MORLEY AND Co., 30, Commercial Road, Portsmouth. 


EW TELEPHONE CABLE, rubber and cotton covered, 

30s. mile, Henley's Brass-sheathed 7 twin, suitable for marshy land and 
underground work, 130s. per } mile. Prescot lead-covered 4 pair, 100s. per } mile. 
Im ire, 10s. per 4 mile. —DAYID GREEN AND SON, 105, Seymour Road, Lytham, 


NÜ-H.P. AC. Protected Type Slip Ring Induction 


MOTOR, 400 volte, 3-phase, 50 periods, 750 r.p.m., with 18 in. by 14 in. 
Belt Pulley and set of Slide Rails, together with totally enclosed Oi] Break starting 
Panel comprising 3-pole Loose Handle Breaker (3 O/L, 1 N.V.) on stand, and inter- 
locked with Rotor Starter. Motor by Cromptons, panel by Ellisons. Absolutely new 
and for immediate disposal at low figure.—THF MIDLAND SUPPLY Co., 53 Summer 


THE “ELECTRICIAN” ADVERTISEMENT DEPARTMENT, 
i 8 Bouverie Street, Fleet Street, London, E.C 4, 


n Crane, new leather 4j in. Belting, Balata - 


WIRE? 
" Benbrotric Fleet London." 


NE Lancashire Boiler, 30 ft. by 8 ft., 140 lbs. steam, by 


. Olayton, Leeds, fitted with Deighton's patent flues. £400 on site. 
ONE 95 kW Willans Compound Engine оа direct to Rosling and Appleby 
6 pole compound wound generator, 120 volts, 460 ув. 


ONE 60 H.P., 2-phase slip ring Motor, 200 Volts, 50 cycles, 720 revs., by Fuller 
fitted with B.L. and 8.0. device, complete with pulley, rails, oil immersed starter and 
double pole switch and fuses. Price £120 delivered. 

ONE 300 kW Compound wound Generator, by Brush Co., Ltd., 500 volts, 250 
r.p.m., with outer үү half coupling and bedplate, suitable for coupling direct 
to Steam or Internal Combustion Engine; would give about 360 H.P. at 250 revs. аз а 
motor. Price £300 f.o.r. 

SEVEN brand-new 440/500 volts, 850 revs., Siemens, shunt interpoles Motors, 10, 
20 and 30 Horse Powers, complete with pulleys, rails and Igranic starting panels. 

Large stocks of А.О. and D.O. Motors, also several А.О. and D.C. Generators: 

ALL GUARANTEED ONE YEAR. 


HUDSON'S ELECTRICAL ENGINEERING CO. 


7 and 8, PRUDENTIAL BUILDINGS, 
` PARK ROW, LEEDS. 
"Phone 22792. Telegrams: ‘‘ Alternate,” Leeds. 


, | `“ЕГЕРНОХЕВ, National desk portable, Magneto ringing, 
: complete with battery case, flex, and terminals, 25s. each. Exchanges 8 
lines. 608. each.—D. GREBN AND Son, Seymour Road, Lytham, Lancs. 


OR SALE.— Offices without a copy of the “ Electrician ” 


Electrical Trades’ Directory for 1922 are without the only publication that 
contains a complete Trades’ Directory of the Electrical Tadusecy. 1,450 pages, 
50,000 entries. Price 25s. net. Postage (inland) 1&—BERNX BROTHERS, LTD., 
8, Bouverie Street, London, E.C.4. 


OR SALE.—Particulars and Valuable Statistics relating 


over 1,760 British Colonial and Foreign Electricity Supply Undertakings are 
given in the 1922 Edition of the “ Electrician ” Tablea. Аа ce 


. 10s. net, by post 10s. 9d.— BENN BROTHERS, LTD., 8, Bouverie Street, London, К.С. ‚ 


SITUATIONS VACANT. 


RANSFORMER DESIGNING ENGIN EER.—Appli- 


cations are requested for the appointment of Transformer Designer with 
well-known British firm of electrical engineers. M 
Applicants must have had first-class experience in the design and manufacture of 
Large High-tension Transformers. 
The position would be a permanency and offers ample scope to a suitable man. 
Applications will be treated with strict confidence. Apply, giving full particulars of 
experience, Box J. X. H., ELECTRICIAN Offices, 8, Bouverie Street, London, E.C.4. 


_ BOARD OF EDUCATION. 


APPOINTMENT OF ASSISTANTS AT THE SCIENCE MUSEUM. 
а | ‘HE Board of Education invite applications for appoint- 


ment as Assistants on the Higher Technical Statf of the Science Museum. 
There are two vacancies in this grade. 

Applicants must be between the ages of 22 and 26 on June 186, 1922, but in 
exceptional cases applications from persons above the age of 26 on that date will be 
considered. 

Candidates will be expected to have had a sound general training equivalent to 
that required for & University Honours Degree in Civil Engineering, or Electrical 
Engineering. Experience of Post Graduate practical work will be regarded as an 
important qualification. 

The commencing salary will be £200 per annum in the case of entrants under 
25 years of age and £250 per annum in the case of entrants over that age, together with 
the usual Civil Service bonus. The persons appointed will be pensionable Civil 
Servants. 

Further particulars of the appointment and Forms of Application may be obtained 
from the Director and Secretary, Science Museum, South Kensington, London, S. W.7. 

Applications should reach the Department not later than August 15th, 1922. 


BELFAST CORPORATION. 


ELECTRICITY DEPARTMENT. 
ATIS are invited for the position of CHIEF 


ASSISTANT ELECTRICAL ENGINEER. Candidates must have had a 
sound technical training and be conversant with modern power station practice and 
the design and lay-out of H.T. network, Rotary and Sub-stations equipment, etc. 

Salary in accordance with H. J. B. Schedule, Class F, Grade I. 

Statement of duties and forms of application may be had from and returned to 
the undersigned. 

Applications to be received not later than 10 a.m. on Friday, July 28. 

JOHNSTONE WRIGHT, M.LE.E., 
` City Electrical Engineer and Manager. 
East Bridge Street, Belfast. 
July 4, 1922. 
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EDUCATIONAL NOTICE. 
UNIVERSITY OF LIVERPOOL. 


FACULTY OF ENGINEERING. 
Dean: Professor T. B. ABELL, O.B.E., M.Eng., R.C.N.C. Ret., M.Inst.N.A. 


PROFESSORS AND LECTURERS. 


ENGINEERING 
Harrison Professor—W. H. Watkinson, M. Eng. , M.Inst.C.E., M.I.Mech.E. 


Robert Rankin Professor of Engineering (Thermody namics of Heat Engines)— 
G. E. Scholes, M.B.E., M.Sc.. A.M.I.A 
John William Hughes Professor of En аш (Strength of Materials)—W. 
Mason, D.Sc., M.Inst.C.E., A.M.I.Mcch.E. 
MARINE ENGINEERING. 
Professors and Lecturers in Naval Architecture and Engineering. 
ELECTRICAL ENGINEERING. 
David Jardine Professor—E. W. Marchant, D.Sc., M.I. E.E. 
Lecturer in Electrical Machinery—F. J. Teago, M. Sc., M.I.E.E. © 
Lecturer in Municipal Electrical Engineering—V acant. 
CIVIL ENGINEERING 
Professor S. W. Perrott. M.A.T., M.Inst.C.E., Lecturerin Railway Engineering; 
MACC ког Sir J. A. F. Aspinall, M. Eng., M.Inst.C. E., M.I.Mech.E., 
and f 
Lecturer in Municipal Engineering—Associate Professor J. A. Brodie, M.Eng., 
P.1nst.C.E.. M.I.Mech.E. 
Lecturer in Dock and Harbour Engineering—Associate Professor T. R. Wilton, 
M.A., M.Inst.C. E., M.Cons.E. 
NAVAL ARCHITECTURE. 
A Scr Professor—T. B. Abell, O.B.E., M.Eng., R.C.N.C., Ret., 
.Inst. Х.А. i BD 
ENGINEERING DESIGN AND DRAWING. 
Professor J. Wemyss Anderson, M.Eng., M.Inst.C. E., M.I.Mech.E. 
REFRIGERATION. 
John William Hughes Professor of Enginecring—J. Wemyss Anderson, M.Eng., 
M.Inst.C.E., M.I.Mech.E. 
METALLURGY. 
Henry Bell ay ortley Professor—C. O. Bannister, Assoc.R.S. M., F.I.C. 
MATHEMATIC 
Professor Fo 8. Carey, M.A. 
APPLIED MATHEMATICS. 
. Professor J. Proudman, M.A., D.Sc. 
MATHEMATICAL HYDROGRAPHY. 
Lecturer—R. О. Street, M.A., M.Sc. 
PHYSICS. 
Lyon Jones Professor—L. R. Wilberforce, M.A. 
Senior Lecturer—J. Rice, M.A. 
CHEMISTRY 
Grant Professor of Inorganic Chemistry-—E. C. C. Baly, C.B.E., M.Sc., F.R.S. 
Senior Lecturer in Analytical Chemistry—J. Smeeth Thomas, D. 8c. 
GEOLOGY. 
geo Perna Professor—P. G. H. Boswell, O.B.E., D.Sc., M.Inst.M.M. 


The Prospectus of the Faculty may be obtained on application to the undersigned. 
EDWIN CAREY, Registrar. 


SITUATIONS WANTED. 
UNIOR ELECTRICAL DRAUGHTSMAN, age 21, 


wishing to gain experience, seeks post with Municipal Undertaking or Manu- 
facturer. H.T. and L.T., Switchgear, Substations, n Lighting.—Box J. X. E., 
ELECTRICIAN Offices, 8, Bouverle Street, London, E.C.4 


IRELESS.—Public -School man, first-class certificate 


Marconi, Telefunken systems, nine years’ experience spark, valves, 
telephony, requires appointment. Late Wireless Officer R.A.F. Thoroughly 
acquainted modern practice and latest developments amateur work ; good knowledge 
general electrical work ; highest references; moderate salary. —Box J. X. ©., ELEC- 

TRICIAN Offices, 8, Bouverie Street, E.C.4. 


MISCELLANEOUS. 


information of your ameme, ° 
8, Bouverle Street, London, E.C.4 


SLATE AND MARBLE SWITCH PANELS. 


SHFORD, DUNN & COMPANY, 


HOLDERNESS ROAD, H ULL. 
Manufacturers of every description of Slate and Marble Work for Electrical purposes. 


NTI-SULPHURIC" ENAME 


Should be used in all ACCUMULATOR ROOMS. 
SOLE MAKERS: for Protection from Acid Fumes. 


GRIFFITHS BROS. & CO., LONDON, Ltd, "S34 Bermondsey · 


PATENTS, TRADE MARKS & DESIGNS 


IN ALL COUNTRIES. 
LEWIS WM. GOOLD, CHARTERED PATENT AGENTS, 


British Members of the American Patent Law Association and af the Institute af Patent 
Attorneys of Australia 


INCORPORATING : 


Lewis Мм. Goo on, Н ROWLAND L. Сооьо, 
F.C.I. P. ÀA., C. I. MECH.E. F.C. V. P. A., F.C.S., А.1.А.К., ALLELE. 
Telegrams | * Inplamacy.” Kham, Telephone: Central 2760 


5 CORPORATION STREET. BIRMINGHAM. 


REDENDA 


REDENDA Conduits 
Co., Ltd., are now in. 
a particularly favour- 
able position to supply any 
of their. well-known Wires 


and Cables. 


At their depots large stocks of 
Cables and Flexible Cords are 
available at exceptionally com- 
petitive prices. They are all 
made in accordance with 


B.E.S.A. Specifications in both 
600 and 2,500 megohm grades. 


Inquiries are solicited for large and special 
construction cables up to 10,000 volts. 


Price list giving full detatls sent on application. 


CREDENDA CONDUITS CO. Ltd. 


Head Office and Works: 
WHITEHOUSE ST., ASTON, BIRMINGHAM 


Extensive stocks also held at the following Depots : 


LONDON : Baxter & Caunter, Ltd., 219 Tottenham Court Rd., W.1 
MANCHESTER - п AZ - R. Foster, 196 Deansgate 
GLASGOW - - - Alston & Blyth, 97 Waterloo Street 


July 7, 1922 . The Electrician. — | | XXV 


Гб 


WR 275) Ch 


ТТГ 


NC 
S 


rA 


M 
TTI TT ат Tm 


SPECIAL PORCELAINS 


FOR ALL ELECTRICAL PURPOSES. 
CLEATS, REEL INSULATORS, BOBBIN INSULATORS, - 
LEADING-IN TUBES, ETC. 


cL TEE OU Me ЇЛЇШ MLS 


THE ELECTRIC & ORDNANCE ACCESSORIES C917» - 


(Proprietors:VICKERS LIMITED.) 
Offices &Works: HAVELOCK & SHELTON POTTERIES,HANLEY, STOKE-ON-TRENT. 


London Office: Vickers House, Broadway, S.W.1. 
Pease address all Lnguities to Hanley. 


ll new Star-Delta Starter 


— (MN 


WHY YOU SHOULD BE INTERESTED 
IN THE E.C.C. *FACTORY" TYPE 
OIL-IMMERSED STARTER. 


АТТ Т ач 
| 
- BW 


Ein 


THE ELECTRIC 


Head Office : Ingersoll House, 9, Kingsway, London, W.C.2. 


CONSTRUCTION 
Totally enclosed, iron- 
clad: suitable for 
factories, textile mille, 
etc., and for damp or 


tropical situations. 


Renewable contacts 
on steel bars: moulded 
insulation : no wood or 
slate. orrect- 
sequence device. 
Hold-off device ог 
time-lags. 


HOLD-OFF DEVICE 


(Provisionally protected) 


This deviceis designed 


to hold the overload _ 


releases out of action 
during the starting 
period. Its operation 
cannot prevent the 
action of the overloads 
against a short circuit 
when the switch is in 
the " running "position. 


PRICE 
An oil-immersed 
starter with no-voltage 
and overload releases 
at little more than the 
cost of an air-break 
starter and fuses. 
Overloads are adjust- 
able over a wide range, 
and can be fitted with 
time-lags if desired. 


CONSTRUCTION COMPANY, LTD. 


Works : Wolverhampton. 
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CONTRACTORS 
POCKET LIST 
ELECTRICAL 


AND 


PLANT 


Now Ready. 


CONTAINING: 


List 57.—2 and 3 Phase Induc- 
tion Motors. 


List 58.— 2 and 3 Phase Totally 
Enclosed and Rainproof In- 
duction Motors. 


List 59.—2 and 3 Phase Crane 
Rated Motors. 


LisT 60.—Single Phase Motors. 


List 62.—D.C. Motors and 
Dynamos. 


WRIGHT MOTORS Ltd. 


Century Works, 


HALIFAX. 


’Phone, 499. "Grams: "Motor, Hx." 


Associated with 5. G. LEACH & Co., Ltd., 26-30 Artill 
Lane, London, E.C. 7 uid 


THE ENGINEERS’ 3 
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Sole Asents for the CONDOR LAMP. 


MANUFACTURING CO., LTD. 
VENLO +, s: + + + HOLLAND 


ENGLAND & WALES 


THE B.T.T. ELECTRIC 
LAMP & ACCESSORIES CO 


5/10 Rangoon Street, Crutched Friars 
. London, Е.С.3 . 
Telephone : ` Telegrame : 


(Two lines) Avenue 8768, 8769. Duchavwat, Ald, London 
| Branches — 

MANCHESTER | BIRMINGHAM | NEWCASTLE | BRISTOL 
LIVERPOOL HULL LEEDS WOLVERHAMPTON 


Our sales of Gas Filled lamps have been suspended by an in- 
junction granted in the High Court. 
We are therefore substituting round bulb T.A. lamps of practi- 
. cally equal efficiency with most Gas Filled lamps. Our T.A. lamps 
` will also give many hours longer life than Gas Filled lamps, and 
our prices—with every lamp guarauteed—are as follows :— 


Low Votrace 30 Watt .4. 2/9 Нісн VOLTAGE ... 
40 . 2/9 T 


Owing to the fall in the cost of labour and raw materials and 
our increasing trade, we are able to reduce our prices for Metal 
Filament lamps. Our new list is as follows :— 


Low мы, Watt to 30 Watt 
Hich Могтасе 10 Watt to 20 Watt 
30 60 


| W.B.P. 


, E. SHOWELL & SONS, Ltd. 
a STIRCHLEY, BIRMINGHAM 


4 


Cast 
Cable Sockets 


Suite E74. Made in all Sizes 
Type A.—Straight - 
ЙН —Offset 


Я s 

„  C.—Right angle 

Illustrated Dimeneioned Showcard for Draw- 
ing Office use supplied free on application ` 


Sole Agent for the Electrical Trade— 


LIONEL ROBINSON 25t9ple са 


on, W.C. 
Telephone: HOLBORN 6323 | 


For those associated in any way with the Elec- 
trical Industry, the most reliable medium is 


THE ‘ELECTRICIAN’ 


Electrical Trades’ Directory 
and Handbook for 1922. 


Price 25|- net. — Postage 1/- extra. 


BENN BROTHERS LIMITED, 8, BOUVERIE ST., E.C.4 
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MANUFACTURED BY 


EMENS BROTHERS & 


General Offices & Works 


WOOLWICH, LONDON, S.E.18. 


Telegrams: Siemens, Woolwich. | Telephone: City, 6400 (7 lines) 


Ca 


‚ —PORTABLE 


-— 


xxviii The Electrician. m July 7, 1922 


Model 
370 ` 


N 


WESIO 


gyin ear 


* A.C. and D.C. 
AMMETER | 


This instrument is of the electro-dynamometer 
type and may be used with equal accuracy on 
either D.C. or A.C. circuits. The guaranteed 
accuracy is 195. Itis very useful as a transfer 
instrument, from direct to alternating current 
and for checking electro-magnetic and induc- 
tion type instruments. ; 


Owing to the principle of operation the scale 
cannot be uniform ; it is 51 in. in length. 
Mirror scale plates and knife edge pointers 
prevent parallax errors. The pointer is of the 
well-known Weston Triangular truss type. 


Equipped with effective air damper. The 
moving system is designed so that the pointer 
responds very quickly and without undue 
over-swing to changes in the applied current. 
Readings may therefore be readily made on 
fluctuating loads. The complete instrument 
weighs 11 pounds and is contained in a hand- 
some polished mahogany box 8 in. by 101 in. 
by 51 in. overall. 


Complete specification on application. 


WESTON ELECTRICAL INSTRUMENT COMPANY, LTD., AUDREY HOUSE, ELY PLACE, LONDON, E.C.1 


Telephone : Holborn 2029. T:legrams : * PIVOTED LONDON.’ 
Sales Branches : 
SCOTLAND : } Western Electric Со., Ltd., 49 West Campbell CARDIFF : Messrs. J. G. Ellis & Co., Western Mail Chambers, 
IRELAND : Street, Glasgow. Cardiff. 
NEWCASTLE : Messrs. F.J. & A. M. Andersog, Joint Stock Bank LIVERPOOL: W. Griegson Pickvance, 414 Regent Street, 
Chambers, 42 Grey St., Newcastle-on-Tyne. Wrexham. 


SWANSEA : Н. К. Benson, 63 Wind Street, Swansea. 
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Notes of the Week. 


—— 


The Rutenberg Concession. 

SIR JoHN NORTON-GRIFFITHS made by far the most 
important point in the debate on Tuesday in the House of 
Commons on what may now be called the Rutenberg con- 
cession when he said it “ had been hawked all over London 
and refused by house after house.” This diffidence may 
be ascribed to two causes: that the concession was hedged 
about with all sorts of restrictions, and/or that the power 

_ available is not worth developing. The latter is apparently 
Sir ALEXANDER KENNEDY's view. But in either event 
there is no adequate explanation of why Mr. RUTENBERG 
should have come in where others feared to tread. If 
restrictions that were imposed have been removed he has 
been given an unfair advantage, and if the power is not 
worth developing the British taxpayer will eventually be 
called upon to a greater or less extent. In either event 
both the electrical industry of this country and the public 
бепегаПу will require to know a good deal more about the 
matter than the Government has yet seen fit to divulge. 

* hope, therefore, that the question will continue 


to be raised until some satisfactory explanation has been 
бїүеп, 


The South-West Midlands District. 
HE second inquiry into the scheme for the reorganisation 
of electricity in the South-West Midlands District, was 
atdly more than formal, ‘though it was clear from the 
Proceedings that there was not the same unanimity among 
€ Promoters, more especially among the municipal 
dertakers, that characterised the recent investigation in 
uth-East Lancashire. The only fresh point of im- 
Portance, however, arose in connection with the demand of 
© railway companies to be placed in the same position in 


regard to supply as authorised undertakings. A new 
clause was, therefore, inserted in the draft order imposing 
an obligation upon the Birmingham Corporation and the 
Shropshire, Worcestershire and Staffordshire Electric 
Power Company to give a supply when required by the 
railway companies. This they will probably only be too 
willing to do. Subject to this and to the probable inclusion 
of Perry Barr in the district, the scheme, which sets up 
an Advisory Committee of four members, was approved, 
and will now go forward for final approval by both 
Houses of Parliament. 


The East Midlands Electricity District. 

THE scheme for the reorganisation of electricity supply in 
the East Midlands, which will be investigated by the 
Electricity Commissioners on Fucsday, contemplates the 
formation of a Joint Authority of twenty members. In 
the main the scheme is similar to those put forward in 
other districts, where joint authorities are required by the 
undertakers, but it does not seem to be quite equitable to - 
the three supply companies. It will probably, therefore, 
have to undergo some modification in this respect before it 
receives official sanction. It is proposed that twelve of the 
members should be appointed by the local authorities 
supplying, or entitled to supply electricity within the 
district, three by county councils, one by the company 
undertakings, two by railway companies and two by large 
consumers. We notice it is desired that at meetings of the 
authority or of any of its committees the clerk and electrical 
engineer of the appointing council are to be present, 
though naturally they will not be entitled to vote. This | 
may be a useful power to exercise on special occasions, but it 
may lead to friction between some of the constituent 
members and the Joint Authority, who will, no doubt, have 
its own engineer and officials—with a definite policy and 
programme covering the whole of the electricity district. 


j 


- struction will be gradual 


parts of the 
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It is further desired to have authority to sell or hire electrical 
apparatus. As we have previously urged, sec. 23 of the 
Electricity (Supply) Act of 1919 is scarcely wide enough to 
meet the modern requirements of supply authorities, and 
something further is needed in order to enable them to 
develop their undertakings on business principles. 


Technical Details. | 

Tur engineering scheme also follows standard lines. The 
system of supply will be three-phase, 50 periods ; the main 
transmission pressure will be 33 000 V, with an intermediate 
pressure of II 000 V from primary sub-stations and from 
main generating stations to new districts which cannot be 
economically served at the present generating pressure. 
It is proposed to meet the needs of the area by four main 
stations at Leicester (20 000 kW, capable of extension to 
5o 000 kW), Nottingham (30 000 kW, extension to 
200 000 kW), Derby (19 75° kW, extension to 40 000 kW), 
and Burton-on-Trent (7 500 kW to 30000 kW), with a 
possible fifth station at Newark (3 000 kW, capable of 
extension to 200 000 kW). The existing stations at 
Loughborough, Mansfield, Melton Mowbray, Long Eaton 
and Ilkeston will be continued until it is economically 
practicable to replace them with a bulk supply from a 
main station. The main transmission lines will be partly 
overhead on steel towers and partly lead covered, paper 
insulated, and armoured cables laid direct. Their con- 
and be dependent upon the 
development of the load and the economic advisability of 
substituting bulk supply for local generation., The first 
stage will be a 33 000 V line from Nottingham to Long 
Eaton and Ilkeston to supply the Derbyshire and 
Nottinghamshire Electric Power Co.; and the next 
will comprise trafismission lines to Mansfield, with a 
sub-station at Hucknall Torkard, to Spondon, Derby, and 
Burton, and to Loughborough and Leicester. 


Areas of Distribution. 

Ir is proposed that the areas of distribution of the 
municipal supply undertakings should be extended beyond 
their present boundaries, but the two-power companies 
and the Melton Mowbray Electric Light Co. are to continue 
as distributors in their respective areas. The Joint 
Authority proposes to exercise distribution rights in those 
district which are not already served. 
Elaborate supplementary particulars, consisting of a map 
and thirteen tables and curves, have been prepared by the 
promoters, and give full details of the present position and 
the anticipated development of electricity supply in the 


district. We notice, however, that the figures for the 
companies are missing, no doubt because they were not 
available. 


Laymen and Electrical Appliances. , 

EXCIRCLED by columns on the Irish situation and the 
sale of honours, a thin trickle of correspondence on 
‘Electrical Appliances " has been running through “ The 
Times." It is apparently being conducted by laymen, and 
for that reason is worthy of study and action by electricity 
supply engineers. It began by Mr. A. R. WILLIAMS 


complaining that British housewives lack enterprise 


because they do not use electricity in their homes to the 
fullest advantage. The gage thus thrown down has been 
gallantly taken up by correspondents who point out that 
the British housewife is as enterprising as can be wished, 


but that she does not use electrical appliances because, 


arrangement requires as many 
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inter alia, she cannot hire them, they are expensive to buy, 
the tariffs are complicated, and that sufficient exhibitions 
are not organised. This is all sound sense and recalls 
Colonel ViGNOLES's slogan that: Propaganda, hiring, and 
a low price per unit are essential to success in the domestic 
field. | 


. The Great Tariff Problem and the Consumer. 


IT is interesting to find that the great tariff problem, to 
which we referred last week, has also intruded into the 
discussion. Mr. WILSON writes to complain that there аге 
different rates for lighting and domestic uses (though the 
electricity is the same in each case). He suggests a flat 
rate between the two applicable for all purposes. Of 
course supply engineers who try, and have the powers, can 
do better than this, but it is interesting as showing the line- 
of thought followed by the ordinary intelligent person. 
For because a person is not an electrical engineer he is not 
necessarily entirely bereft of reasoning powers, and can and 
does understand technical matters when these are 
properly explained. | 


Mr. Wordingham as a Publicity Man. 

A RECOGNITION of this not unimportant fact forms the 
basis of a pamphlet which has just been issued by the 
Urban District Council of Cheadle and Gatley. Cheadle 
and Gatley are about to receive the benefits of electricity 
(obtained in bulk from Manchester), and this booklet tells 
the inhabitants of those districts all they ought to know 
about electricity as an aid to a brighter life, and especially 
expatiates on the tariff question. . Its author is Mr. C. H. 
WORDINGHAM, consulting engineer to the undertaking. It 
may therefore be presumed that it contains plenty of sound 
sense, and that it explains clearly and accurately what can 
be done with electricity in the home. 


How Electricity is Sold. 


Mr. WOoRDINGHAM, we also know, does not lack courage, 
and on this occasion he exhibits it by attempting to explain 
the maximum demand system in simple language with a 
minimum of reference to ‘‘ curious things called kilowatts 
and units (they are not really so, but for simplicity we will 
call them so).” By means of homely illustrations he 
points out that the system of charging which the Council 
has adopted provides that each consumer shall pay in exact 
proportion to what it costs the Council to meet his electrical 
needs, and rounds his arguments with the apothegm, 
“Look after the kilowatts and the units will take care of 
themselves." Tables are given showing the cost per hour 
of typical domestic appliances, a piece of fundamental 
information that no consumer can afford to be without. 
Mr. WiLLIAMS might note. | ч 


The Scientific Tariff at Last. 

Our readers will not be surprised to learn that Mr. 
WoRDINGHAM has combined science and commerce in his 
system of charging. The running rate for all “ transformed 
energy ” at 416 V or 240 V is id. In addition £4 per kW 
of maximum demand is charged for power, {3 105. per kW 
for domestic purposes in the two winter quarters only, and 
8s. 6d. per 100 W of maximum demand for lighting. This 
system aims at tempering the fixed charge according to the 
anticipated diversity of the load. It is true that the 
demand indicators as there 
are classes of load, but that is one of its few weak points. 
It is also novel to find a fixed charge being made in two 
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quarters only, but this, besides encouraging the consumer, 
is quite logical, Mr. WORDINGHAM points out, because 
it is only in the winter that this class of demand will 
increase the maximum demand at the station. We 
said last week that what was wanted in the supply world 
was more commerce and.less science. We shall be quite 
prepared to eat our words when a selected number of the 
inhabitants of Cheadle have passed an examination on the 
theory of the system devised for their benefit. As it is 
we congratulate Mr. WORDINGHAM on his first attempt at 
publicity literature. It'ought not to be his last. 


The Corporation Profits Tax. 


. Tue Finance Bill has emerged from Committee without 
material alteration, if we except some concessions made on 
the amended clause dealing with super-tax on small com- 

panies. The motion for the repeal of the corporation 
profits tax was supported by many members representing 
business interests, and though it was defeated the CHAN- 
CELLOR OF THE EXCHEQUER made the damaging admissions 
that it was at most only a second-best method of raising 

revenue and that he was satisfied that it was a burden upon 
industry and a check upon enterprise. We feel, therefore, 
that we are within a measurable distance of its unregretted 
demise. As we have frequently pointed out, it falls 
entirely on the ordinary shareholder, the poorest class of 
investor; and as nearly all new issues of capital are now 
made by debentures or preference shares, their position 
will become worse. We feel sure that after such an ex- 
plicit condemnation by Sir RoBERT HORNE the tax cannot 
be maintained much longer. 


: Corporation Profits Tax—and a Moral. 

Electricity supply companies can, however, congratulate 
themselves upon the fact that public utility companies 
are exempted from the operation of the tax for a further 
Period of three years, that is until the end of 1925. We 
understand that this is the result of the energetic steps 
taken by the Power Comparíies Association, the Provincial 
Companies Committee, and the Conference of London 
Companies, and their constituents are therefore to be con- 
gratulated on the outcome. In this connection it may 
be pointed out that individual Companies do not always 
ully appreciate either what they owe to or what they 
(ап obtain through co-operative action. The present 
instance is a signal example of this as any isolated company 
would have been almost powerless when dealing with such 
ân important matter as the incidence of taxation, 


Light Railway Stagnation. | 
THE twenty-fifth and final report of the Light Railway 
ea issioners, like most obituary notices, is not cheerful 
ae It is also a clear indication of the present stagnant 
ap lon of light railway and tramway enterprise. It 
haa that since the Commissioners were appointed in 
? they have dealt with 712 applications under the Light 
ea Acts of 1896 and 1912, and over 450 orders 
Submite s about 120 amending applications) have been 
B ted for confirmation. As our readers know, the 
ject of the 1896 Act was to provide a cheaper and more 
tion Pede method of obtaining powers for the construc- 
&ht railways in agricultural districts and to provide 
E Urban transport facilities in industrial. areas. For 
Years the Act was a comparative success, but wherever 
“me seemed likely to compete with a railway there was 
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strong opposition, and in most cases the rejection of the 
application followed. In agricultural districts financial 
and traffic questions often proved insoluble obstacles to 
progress, as government and municipal support was not 
forthcoming on a sufficiently generous scale to attract 
capital. The position has not been improved by the 
Railways Act of 1921. This has abolished the Light Rail- 
way Commission and has placed the administration of the 
Light Railways Acts under the Ministry of Transport. All 
British railways are notoriously conservative and have 
little sympathy with light railways, but when the regrouping 
arrangements have been completed they may be more 
disposed to assist in the development of this means of 
transport in rural districts, though the outlook is not very 
bright. 


U.S.A. Water Power Resources. 


STATISTICS prepared by the United States Geological 
Survey disclose the fact that, though hydro-electric develop- 
ment has made good progress and is still advancing rapidly, 
the country has vast resources of untapped water power. 
The capacity of the water wheels installed in stations of 
IOO H.P. or more is given as 7 852 949 H.P., and nearly 80 per 
cent. of this plant is owned by public utility companies, 
the remainder being used by private manufacturing firms. 


. It is estimated that the minimum power available is-about 


28 000 000 H.P. and the maximum 54 000 000 H.P., so that 
there is plenty of scope for expansion. The estimates are 
framed on a conservative basis and it is probable that the 
figures given will be greatly exceeded. Infact the minimum 
has already been exceeded in the New England and Middle 
Atlantic States. The minimum potential power is based 
on the average flow on the two seven-day periods of lowest 
flow in each' year of record, and the maximum on the flow 
for 50 per cent. of the time, the use of storage being dis- 
regarded in both cases. In the last census, made in 1908, 
all water power plants were included, but on this occasion 
only those of тоо H.P. or over are given, and as there are 
said to be 30000 of these small plants, each with an 
average capacity of 47 H.P., no comparison can be made 
between the two periods, and we are not able to ascertain 
the actual progress made in the interval. 


Generator Sizes Increasing. 


ON the engineering side this progress has, however, been 
both steady and substantial There has been a great 
increase in the size of the generating units, and in the 
design and construction of transmission lines there has been 
an equal advance. In 1908 there were a few 100000 V 
transmission systems, but now 150 ooo V lines are quite 
common, and in California preparations have been made 
for commercial transmission at 220 ооо V. This increased 
pressure means that hydro-electric power will be available 
in much wider areas, and in practice there should be few 
districts in the United States which cannot obtain, if 
desired, a supply of hydro-electric power. As nature has 
also endowed the country with ample supplies of fuel in 
the shape of coal, oil and timber, it can face the future 
without any doubts as to its reserves of fuel and power. 
We notice that New York, with x 291 857 H.P., is still the 
leading state in water power development, but California 
is close behind with 1 149 099 H.P., and there are eleven 
other states with over- 200.000 H.P. developed. Recent 
legislation has given a great fillip to schemesof water power 
utilisation, and there are at present many large projects 
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under consideration by the Federal Power Commission, so 
that the next census will probably record a greater advance 
than the present. 


The National Physical Laboratory. 

THE Report of the Executive Committee of the National 
Physical Laboratory for the past year, which we sum- 
marise on another page of this issue, shows that the 
laboratory, in common with other scientific institutions, 
is feeling the pinch of economy. Its chief need for the 
moment, apparently, is for a new building to be devoted 
to physics, the various sections of this work being scattered 
in five different buildings throughout the grounds. An 
interesting item is the commencement of work in the 
Admiralty Research Building set up in the N.P.L. grounds. 
This, though a separate institution, works in co-operation 
with the laboratory, and its establishment forms a useful 
and interesting precedent. We are also glad to observe 
the progress that is being made towards the co-ordination 
of the requirements of the three fighting services, to which 
many investigations are of joint interest. It is common 
knowledge that in the past there has been much over- 
lapping and the new procedure should be conducive to 
economy of a justifiable kind. Another announcement 
of interest is that researches done for fighting departments 
will be paid for, though investigations for civilian depart- 
ments are still “ free services." 


A. Pitfall to be Avoided. 
A SERIOUS diminution has occurred in revenue from 
certain forms of test work, but this applies mainly to 


routine testing, and is, from a scientific standpoint, not. 
from . 


wholly to be regretted. Fortunately revenue 
researches done for private individuals and firms shows an 
increase. It appears that two-thirds of the income is now 
received in return for direct services rendered—in the 
circumstances a creditable result. We should not like it 
to be assumed by the authorities that the laboratory 
should be run on an entirely self-supporting basis. The 
recognition of this principle would be fatal to the develop- 
ment of many of the higher forms of research, which may 
be of untold value in the future, but cannot pay their way 
immediately. In the past it has been a somewhat un- 
. fortunate result of the N.P.L.’s financial position that 
attention was concentrated on routine testing. There 
has been an improvement in this respect during recent 
years, but we should like to see matters so arranged that 
a due proportion of original research work was permanently 
assured. 


Electricity Supply Agreements. | 

AN interesting point as to renewal of electricity supply 
agreements is reported on another page of this issue. In 
I9I4 a consumer of the North Metropolitan Electrical 
Power Distribution Company made a seven years' agree- 
ment for the supply of electricity at special rates, with the 
option of renewal for another three years. The term of the 
agrcement expired without the exercise of the option by 
the consumer, who apparently imagined that if he said 
nothing supply would be continued on the old terms. 
The judge decided, we think rightly, that this was not 
sufficient ; the consumer should have exercised his option 
during the currency of the agreement by clearly intimating 
to the company that he desired a continuance of the supply 
at the old rate. We are not sure that this agreement could 
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not be treated as a case of preferential charging, and though 
naturally neither side"cared to raise this aspect of the 
matter; but other consumers of the company could have 
done so had they been aware of the circumstances. 


The Rating of Machinery. 


THE usual fate has overtaken the Rating of Machinery 
Bill. To employ the customary parliamentary phrase, it 
was talked out on Friday last in the House of Commons, 
the report stage having been left unfinished. This is the 
twentieth time the Bill has been introduced, and though 
it is by now more a tribute to the persistence of its pro- 
moters than anything else, it is also a good illustration of 
the difficulty of getting remedial legislation passed by means 
of a private member's Bill. . The measure which would 
place the rating of movable machinery on a more equitable 
basis, has the sympathy of several members of the Cabinet, 
including Sir ALFRED Момр, but owing to the opposition 
of the agricultural and other interests it is not likely to be 
actively supported. As we have previously pointed out, 


machinery which is not fixed to the soil is not rated in 


Scotland, and even in England there is no consistent 
method of assessment. In Leeds, to mention only one 
example, there are four assessment committees, each with 
its own methods of rating. It is quite clear, therefore, 
that manufacturers and machinery users in this country 
are heavily handicapped, and we hope that the promoters 
will maintain, and, if possible, intensify their propaganda 
until the Bill is passed. In the meantime there are several 
proverbs they can remember with comfort. 


The World Power Conference. 


THE World Power Conference, whose genesis has already 
been noted in THE ELECTRICIAN, and of which we give some 
further details on another page of this issue, should, if its 
possibilities are properly exploited, have a profound effect 


on the future wellbeing of the electrical industry. By 


1924, if ever, trade should be on the, upgrade, and with 
the commercial máchine on an economic load its drivers 
should have leisure to consider those fundamental problems 
of power production and consumption which underlie the 
whole fabric of the engineering industry. The conference 
is very much in the embryonic state, but it is a great idea 
and its success will ultimately depend on the support it 
receives from those who have most to gain from its 
deliberations. 


How to Stop Fraudulent Consumption of Electricity. 


IT is not often we can obtain examples of respect for 
law and order from ‘Ireland, but in regard to illegal connec- 
tions and the fraudulent consumption of electricity, 
electricity undertakings in this country may be recom- 
mended to try the method adopted by the Larne Electric 
Supply Company, which is reported in another column. 
For the practice of making connections to the supply 
mains without authority is becoming too common, and the 
penalties inflicted by magistrates in this country are too 
light to check them. Some time ago we recommended 
that persons who are found guilty of these practices should 
be indicted and sent to the quarter sessions, where terms of 
imprisonment can be imposed. This was actually done 
in the case at Larne, the culprit being sentenced to four 
months' hard labour, which will cause him to refrain 
from making illegal connections in future—at any rate 
until he comes out. 
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Mangling the Electricity Bill. 


THE consideration of the Electricity (Supply) Bill by 
one of the Standing Committees of the House of Commons 
will, we fear, render the measure less useful to electricity 
supply authorities than when it left the House of Lords. 


As might be expected, Mr. GEo. BALFOUR is largely respon- ' 


sible for this, but fortunately he has not been allowed to 
have it entirely his own way and one of his amendments 
substituting procedure by provisional order for simple 
resolutions of both Houses of Parliament where special 
borrowing powers are required by joint authorities was 
rejected. This is good; for if the amendment had been 
adopted it would have gone far to render the тото Act 
ineffective, as it would have restored the old and cumber- 
some procedure of obtaining electricity supply powers. 
The delay and expense of obtaining such provisional 
orders would, in fact, be so great that progress would be 
checked and the cost of electricity would be increased 
instead of cheapened, and everyone would be worse off. 


A Little Inconsistency. 

But though the amendment was rejected it was only 
because of a promise given by Mr. NEAL that he would 
endeavour to secure an alteration in the Standing Orders 
so that no resolutions confirming special Orders should 
come on in the House after eleven o'clock at night. It is, 
of course, quite competent for the House to make such an 
amendment in its Standing Orders, but the complaints of 
the existing state of business prove clearly that members 
do not show that burning zeal for and vigilance in the 
public interest which they sometimes profess. 


Periods for Repayment of Loans. 

ANOTHER amendment by Mr. BALFOUR, providing that 
borrowed money should be repaid within 30 years, led to 
the term of 60 years being inserted. This is one of those un- 
necessary alterations in the Bill which convinces us that few 
of the Members of the Committee know anything about 
electricity supply and are not aware of what they were 
really doing. At present the Electricity Commissioners, 
by whose authority borrowing powers are exercised, have 
fixed terms for the repayment of loans for electrical plant 
and apparatus which are well within the useful life of 
equipment. These periods vary from ten years for meters 
and domestic apparatus to twenty-five years for cables and 
overhead lines. It is only for freehold lands that such a long 
period as sixty years is allowed, and as this item never 
represents more than a small portion of the total expendi- 
ture of an electricity undertaking it looks as if the amend- 
ment were intended to encourage unsound financial 
methods. | : 

Work of Supererogation. 

In our opinion there was not the slightest need to deal 
with this matter, for the existing powers and duties of the 
Commissioners are sufficient. 
much attention to a cónsideration of the periods allowed for 
the Iepayment of municipal loans for electricity supply, 
and the present position may be thus summed up. Origin- 
ally, the London County Council allowed an equated period 
01 42, or even 45 years for paying off borrowed money ; 
the practice of the Local Government Board was also 
open to objection, and THE ELECTRICIAN has frequently 
been obliged to criticise the policy of both. Now, how- 
Ever, We have five Commissioners of wide engineering and 
business experience who understand the subject thoroughly, 


and they have adopted rules for the repayment of loans 


In the past we have devoted : 
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which are quite justified by electrical engineering practice. 
Under present conditions loans are, therefore, likely to be | 
repaid before the useful life of the assets is exhausted, but 


this would not be the case if 60 years or even 30 years 


were allowed for paying back the borrowed money. We, 

therefore, trust to the Electricity Commissioners rather 

than to Parliament for the protection of the public interest. 
Payment of Interest out of Capital. 

A THIRD amendment by Mr. BALFOUR would deprive 
the Commissioners of the power to allow the payment of 
interest out of capital on expenditure during the period of 
construction. We are not enamoured of this power, but 
as it is common parliamentary practice, and, incidentally, 
we might add it has been conferred on the four or five 
power companies with which Mr. BALFOUR is associated, 
we cannot sce why electricity authorities should be deprived 
of any advantage which it may give. We hope, however, 
that the period, which has now been fixed at a maximum of 


. five years, will only be allowed for new generating stations 


for rural transmission lines and for money spent on schemes 
of exceptional and general utility. We do not think it should 
be granted for the extension of existing power stations or 
distribution networks. It is a power which should be 
employed sparingly, but we believe the Commissioners can 
be trusted to employ it to good purpose on special occasions. 


The Powers of Joint Authorities. 

Substantial progress was made with the Bill on Tuesday, 
after further amendments by Mr. BALFOUR to clause 5 
had been rejected, and though.Mr. MARRIOTT and others 
made unsuccessful efforts to limit the powers of local 
authorities. The following seven clauses were then passed 
without discussion. To clause r3, which authorises the 
Commissioners to suspend the time of purchase of under- 
takings, there was an amendment to dispense with the 
consent of local authorities, but this was rejected. On 
Wednesday, however, the Committee ran against a very 
debateable subject, the limitations on the powers of joint 
authorities in the areas of power companies and the rate 
of progress slowed down. As, however, it is the intention 
of the Committee to conclude this stage of the Bill this 
week, it seems that we are at last within measurable 
distance of obtaining legislation whose lack has been 
holding up much useful organisation of electricity supply. 


What the Result Will Be. 

WE have devoted some space to a consideration of 
the amendments put forward by Mr. BALFOUR because 
they indicate a spirit in dealing with a most impor- 
tant problem which is greatly to be deplored. A small 
but vocal section of the electrical industry is able by a 
combination of circumstances to obtain the ear of the 
Houses and to impress its members, who ought to know 
better, but do not, that they speak for the electrical 
industry. The result is likely to be that legislation which 
might be of the greatest assistance to the electrical industry 
will lose a great deal of its value and another half-baked 
and ill-balanced enactment will be placed on the statute 
book. Then will follow an outcry for amendment and 
after the usual delay another measure will, with great 
trouble and expense, be brought before Parliament and the 
same sorry farce will be replayed. This is not for the good 
of the electrical industry, not even for that part of it which 
is largely responsible for the state of things. It is high 
time, before it is too late, that the strength of the industry 
should speak and show Parliament what is required by 
the majority. We have had enough of minority rule. 


* 
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Considerations Relating to the Design of Oil Circuit 
Breakers. 


By D. R. DAVIES, A.M.I.E.E. 
(Continued from Vol. Ixxxviii, page 714.) 
In this, the second part of his article, the author deals with: The factors which affect the arcing time ; the relation between the arc 
energy and kVA interrupted ; the disintegration of the oil by the arc; and the blow out effect. 


Composition of Arc Current. 


The arc current may be regarded as consisting of an 
aggregation of rapidly moving gaseous particles called 
ions, some of which are positively and the others negatively 
charged; the former migrating to the cathode and the 
latter to the anode. Furthermore, since the fusion 
temperature of the metal must be maintained at the arc 
tips, which at the particular instant happen to be negative 
craters, the ends of these arc tips become partly volatilised, 
and the presence of metallic vapour must be expected in 
the arc stream. | 

The bulk or volume of the arc produced will depend 
on the value of the current interrupted, but its persistence 
will depend on the voltage, the speed at which the arc 
tips separate, and the energy stored in the circuit. For 
a given length of arc a certain minimum voltage is required 
to maintain the flow of current, so that increasing the arc 
length is equivalent to increasing its resistance. The 
most favourable conditions for arcing exist during the 
interval of time measured from the separation of the arc 


‘tips to the instant when the first current wave passes 


through zero, and, clearly, the arc can only restart if at 
this corresponding instant the relationship between the 
voltage then available and the gap length has an ap- 
propriate value. The arc always has a better chance of 
being re-established when the breaker is operating: on a 
circuit having a low power factor, than it would have 
on a circuit with unity power factor. When the power 
factor is less than unity, the voltage has a definite value, 
when the current is zero, and this, together with the energy 
stored in the circuit, provides more favourable conditions 
for the re-establishment of the arc. 


Long Breaks Unnecessary. 

Experience has shown the futility of providing oil circuit 
breakers with very long breaks, and most engineers now 
realise that it is more desirable to have a high initial 
switching speed, which will prevent the arc re-establishing 
when it is in an incipient state, than a slow speed which 
allows the arc to re-start even perhaps ten or twelve times 
following the separation of the arc tips. 

It appears to the writer, however, that the switching 
speed can only influence the arcing time in an oil circuit 
breaker up to a certain limit, and that even with the 
highest possible speed, the energy stored in the circuit 
would always maintain the arc for at least the first half 
wave following the separation of the arc tips. 

Various methods have been proposed from time to time 
for rapidly extinguishing the arc formed in the oil. These 
suggestions are generally based on two principles. In one, 
the conductors in the tank are disposed in such a manner 
as to give an increased blow-out effect ; the other proposes 
the use of explosion pots, which would be mounted around 
each arcing contact in the main oil tank. The blow-out 


_ effect operates by lengthening the arc and is discussed in 


a subsequent part of the paper, but here it may be pointed 
out that some doubt exists as to whether this method of 
extinguishing very high voltage arcs is efficacious. If we 
assume, provisionally, that the resistance of an arc varies 
directly as its Jength, and inversely as the current through 
it, then we can say that 

Length 

Current А 


Now іп ап oil circuit breaker the blow-out varies as the 
square of the current, so that when the current is com- 
paratively small the length of the arc is not increased to 
the same extent as is the case with large currents. More- 
over, a high voltage arc being longer, a given horizontal 


Resistance = 


* 


displacement due to the blow-out causes a smaller per- 
centage increase in the total length than in the case of a 
low voltage arc. | 

Effect of Arc Confinement. 


It is frequently claimed that by confining the arc within 
a partly closed pot, the bubble is compressed and the arc 
more rapidly extinguished. Now, both the size of the' 
bubble formed in the oil, and the pressure of gas within the 
bubble, must be a function of the temperature only, and 
the propinquity of the container wall to the bubble can 
exert little or no influence on the pressure. As the bubble 
expands, the surrounding oil being at a lower temperature, 


must condense the outer layer of vapour in intimate contact , 


with the oil, but the pressure of the remaining vapour must 
remain unchanged. The voltage necessary to maintain 
an arc of given length does undoubtedly increase witli the 
pressure of the surrounding medium, but, as shown by 
Fig. 4, which gives typical curves illustrating this point, 


4 6 8 
Pressure in Atmospheres. 


Fic. 4.—RELATION BETWEEN VOLTS AND ATMOSPHERIC PRESSURE 
FOR Various Arc LENGTHS. TAKEN FROM ‘‘ CONDUCTION OF 
ELECTRICITY THROUGH Gases,” BY SIR J. J. THOMSON. 


for a given arc Jength, an increase in pressure does not 
require a corresponding proportional increase in voltage. 
The experimental data obtained from tests on oil circuit 
breakers serve to indicate the presence of very high 
pressures in the immediate region of the arc, and therefore 
even presuming that the bubble can be compressed as 
claimed, it is still an open question as to whether the extra 
pressure gained would be sufficient to materially effect 


‘the stability of the arc. 


It is very difficult to estimate exactly the correct per- 
centage of the kVA interrupted, which can be represented 
as actual energy in the arc. Stienmetz shows * that 
applying an alternating e.m.f. between two electrodes will 
not produce an arc current of the same wave form, owing 
to the tendency of the arc resistance to pulsate ; and, 
therefore, even when current and voltage waves are in 
phase, the power factor of an alternating current arc is less 
than unity. That is to say, the power factor is not the 
cosine of the angle of phase difference, but must be regarded 


e“ Theory and Calculation of Alternating Current Phenomena,” 
P. 351. 


жа — ee — — ас — 


July 7, 1922 


simply as an energy factor. So far as the writer is aware, 
the only published information giving values for this 
factor is that contained in Dr. Bauer’s first report to the 


Swiss Commission.* As the result of numerous tests he. 


concluded that even under short circuit conditions the 
value of this energy factor for an òil circuit breaker will 
not exceed 7 per cent. Unfortunately the breakers he 
experimented with were small and slower in opening than 
many operating at present in this country ; consequently, 
it is highly desirable that we should obtain similar data 
from tests on larger breakers, in order to confirm this value 
obtained by Bauer for the energy factor. 


Variation of Voltage across Contacts. 


. The variation of the voltage across the contacts of а 

breaker during the arcing period is very difficult to estimate 
exactly, even from an oscillogram, and this alone makes 
an analytical treatment a formidable task. When a short 
circuit occurs the bus bar voltage drops to zero, and the 
value it will attain by the time the breaker contacts begin 
to operate depends on the impedance between the fault 
and the bus bar. Asatypical case, suppose we consider 
the way in which we should expect the voltage to vary 
across a feeder breaker, if a fault occurred some distance 
from the station. We need only to consider, say, phase A 
(see Fig. 5), and, perhaps it is hardly necessary to point out 
that the following remarks would not apply in the same way 
if the fault took the form of a ground on one phase only, 
. With a neutral resistance in circuit. We shall also neglect 
the presence of an automatic voltage regulator. Referring 
to Fig. 5, if R and X represent the resistance and reactance 


X fault 


Fic. 5.—DiAGRAM SHOWING SYMBOLS REFERRED TO IN VOLTAGE 
DISTRIBUTION DURING SHORT CIRCUIT. 


t. Decliyely between terminal b of the breaker and the 
ault, then with ZsgA flowing, terminal b will assume a 
potentia] 
| ,—=1<ну/ К? + X?, 
and if V, is the drop across the breaker, then at the moment 
ore the contacts separate bus bar A will be at a potential 


Vi=VetIsyVv R*--X?, 


wee ting the drop from the breaker to the bus bar. Now 
to " the breaker is closed, V, is very small in comparison 
Ле drop in the feeder, but, when the arc tips separate, 

: MCreases with the arc length, until finally just before 
it eh Subsides V,—E the full line voltage which is then 
ablished across the breaker contacts ; the drop in the 
at th. then being reduced to zero. Of course, the voltage 
м the Instant of the break also depends very largely 
* circuit constants, and the values of self-inductance 


Capacity may be such that the interchange of energy 
LI] 
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from electro-magnetic to electro-static is followed by a 
rise in pressure considerably greatér even than the normal 
voltage of the system. However, if we agree to accept 
provisionally Bauer’s value (0:07) for the energy factor, 
and consider the arcing duration as 0:08 second, then. we 
can write :— 


Arc energy = КУА interrupted x 0:07 x 0-08. 
Or kW seconds — 5:6 kVA x 1075. 


Suppose as an example we take a three-phase breaker with 
a short circuit rating of 300 ооо КУА. If each phase has a 
separate tank, then 


309 000 i seek 
Мз 173 ооо КУА is interrupted in 
each tank. 
Or 173 000 X 5:6 x 1073— 969 kW seconds per tank. 
One kW per second —4 200 calories per second. 
So that 969 X 4 200 =4'06 x10? calories must be 
| dissipated per tank. 


Determination of Arc Energy. 


The determination of the arc energy is not; however, a 
complete solution of the problem, but must be regarded 
more in the nature of a preliminary step. There still 
remains the at present unsolved problem of segregating 
the heat units in the proportions in which they are dissi- 
pated. We have to distinguish between the heat absorbed 
in 
. (1) Heating and partly volatilising the arc tips. 

(2) Disintegrating certain quantities of oil. 

(3) Doing molecular work within the gas bubble. 

- (4) Heating up the oil in the vicinity of the arc. 


(т) and (2) are the most important, and our present 
scant knowledge needs to be supplemented with information 
which can only be established by diligent research work. 

A comprehensive study of the effects following the intro- 
duction of an arc into an oil container involves a special 
knowledge of thermo-chemistry which is not necessary to 
the average engineer, with the result that experimental 
work has not advanced in the way it would have done had 
the problem been more of a purely engineering nature. 

The oil used for circuit breakers is a hydrocarbon of the 
paraffin series, the formula С.Н, +, giving the relation- 
ship between the number of carbon and hydrogen atoms 
present in the molecules. Such oil is one of the lighter oils 
obtained by the fractional distillation of petroleum. The 
application of sufficient heat to such a complex hydrocarbon 
will result in a yield of hydrocarbons of the simpler type, 
and if a fairly high temperature be maintained for an 
appreciable length of time the hydrocarbon becomes com- 
pletely decomposed into its elements. 


Temperature and Velocity of Reaction. 


In order to show how both the temperature and its 
duration affects the velocity of reaction, the writer quotes 
the following example given by Dr. Dunton*: 


When .98 per cent. of methane was decomposed at 675 deg. C. 
in six hours—t1.e., the same decomposition would only take five 
minutes at 800 deg. C., and a fraction of a minute at 1 000 deg. C. 


The more complicated the molecule the more readily it 
decomposes ; the products of decomposition depending 
on the temperature and the time it is maintained in the oil. 
In general an increase of temperature favours the formation 
of endothermic bodies—+t.e., the decomposition absorbs 
heat. The greatest content of the less complex hydro- 
carbons, such as olefines, and di-olefines occurs at about 
650 deg. C., whereas a temperature of 1 ooo deg. C. yields 
mainly permanent gases and small quantities of carbon. 
In the tests carried out by Dr. Bauer referred to above, 
the quantity of gas liberated per kW second was found to 
be about 47 cub. cm. measured at 25 deg. C. and atmospheric 
pressure. He also obtained various samples of the gas 


rus Pyrogenesis of Hydrocarbons, '' Engineer, " November 24th, 
1916. 
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produced in the breaker, the following giving the results he 
obtained by analysis : 


Gas Volume in Per Cent. 
Hydrogen T 66-6 — 79:7 
Methane .. £s. Wet 47 —- 0:6 
Ethylene.. , 28-7 — 197 


M 


——«———ÁÁ—————————— 

When a breaker has been in service for a time, the heat 
due to the arc cabonizes certain quantities of the oil, and 
unless it is changed or filtered at such times as experience 
proves necessary the dielectric strength may become so 
affected as to considerably lower the capacity of the 
breaker. | 

The following are average constants obtained from tests 
of high-grade switch oil: 

Density at 19 deg. C. =0-86 gm. per cub. cm, 

Specific heat =0:44 calorie per gm. per deg. C. 

Boiling point = 321 deg. C. 

Latent heat of vaporisation — 328 calories per gm. 

Flash point = 167 deg. C. 

Loss on heating at тоо deg. C, for 8 hours = 1-87 per cent. 

An average value of the dielectric strength obtained by using 
{ in. spheres and an oil film o-or in. thick is 200 to 300 V per 
mil, the spheres being immersed about 3 in. below the oil surface. 

There are very few insulating fluids which would act as a 
suitable medium in which to quench the arc and the oil 
will undoubtedly remain unsurpassed for some time to 
come. Various attempts have been made to use carbon- 
tetrachloride as an alternative, but its disadvantages 
overwhelm the insulating properties which evidently 
attracted the experimenters. It is a thin, colourless fluid 
with a rather pungent odour, and is prepared from carbon 
disulphide by the action of chlorine. On the few occasions 
it has been tried for breakers it was found to evaporate too 
rapidly, and also when the temperature approached 50 deg. 
О. a white, slimy layer became deposited on the copper in 
the tank. Whilst porcelain 15: impervious to its chemical 
action, pertinax and micanite soon deteriorate. 


The Blow-out Effect. 


We know from first principles that a conductor carrying 
current when placed in a magnetic field experiences ‘a force 
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Fic. 6.—SHOWING HOW BLOW-OUT OPERATES 
IN TYPICAL BREAKER. 


urging it to move across the field in a direction perpendicular 
to its own length. This law is just as applicable if the 
conductor happens to be an arc. 

We can conveniently regard the arc as a straight flexible 
conductor which, when acted upon by a magnetic field, is 
deflected and caused to follow a curved course, the result 
being in effect to increase its resistance. | 

In the most usual form of oil circuit breaker there are two 
breaks in series per phase, Fig. 6 being taken as a typical 
example. Glearly, during the arcing period, arc A will be 
influenced by the field due to the current passing through 


* charge. 


. sideration, 
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arc B ; and conversely arc B will experience a force due to 
the field set up by arc A. Consequently the two arcs 
repel each other with a force given by 


` 


2 
Е mE X 107? dynes. 


Here /=current in amperes. 
[—arc length in centimetres. 
D —distance between arcs in centimetres. 


In the explosion pot type of breaker each arc is surrounded 
by a steel cylinder, the screening effect of which will prevent 
flux penetrating to the centre ; consequently, no blow-out 
effect is exerted on the arc. When all three phases are 
arranged in a single tank, as they generally are for small 
breakers, the blow-out effect is greater for a given current. 
This, of course, is due to the fact that each arc is acted 
upon not only by the flux created by the opposite conductor 
of its phase, but also by the flux due to neighbouring © 
conductors of the adjacent phase. 


Advantages of Parallel Arcs. 


Instead of allowing all the current to go through a single 
arc, it is always better, theoretically, to arrange so that it 
can divide up into a number of smaller arcs in parallel. 
If a single arc is placed outside the influence of a magnetic 
field, as in Fig. 7a, obviously no force is present constraining 
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Fic. 7a.—SINGLE ARC. Fic. 7b.—PARALLEL ARCS. 


it to deviate from an absolutely straight path ; but if it 
is divided up, as in Fig. 7B, the total current through the 
two smaller arcs in parallel is still substantially the same as 
in the original one, Fig. 74, but now the smaller arcs have a 
wutual influence on one another, and the deflections for a 
given voltage make their maintenance more difficult. 

As the blow-out deperids on the spacing of the leading-in 
stems, this dimension will determine to a small extent the 
clearance to be allowed between the arc tip and the tank 
lining. Economy, not only in cost but also in space, 
demands that this space shall be as small as safety permits ; 
therefore, the presence of an oil layer between the lining 
and tank side is a necessary safeguard which will prevent a 
ground on the system in the event of an exceptionally 
vicious arc burning through the lining. 

Continental breakers designed to comply with the 
V.D.E. rules are not provided with tank linings, and this 
necessitates the allowance of more liberal -clearances from 
the arc tips to the tank side. Consequently, although a 
breaker designed along these lines may have greater 
clearances in the tank, it would be a mistake to regard the 
Continental breaker as being superior to one of British 
manufacture, due to this circumstance alone. 

(To be continued.) 


A Chance for Logical Action. 


In an editorial note headed “ A Chance for Logical Action,” 
which appeared in our last issue, we stated that the Incorporated 
Municipal Electrical Association had passed a strongly worded 
resolution that the Commissioners' expenses should be a national 
As a fact, a resolution was moved by Edinburgh rep- 
resentatives, and the matter was referred to the Council for con- 
At present, therefore, the Association as a body are not 
pledged one way or another in the matter. 
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ТҺе Tramways and Light Railways Association. 


The fourteenth Annual Congress of the TRAMWAYS AND 
LiGHT RAILWAYS ASSOCIATION was held at Bournemouth on 
June 22nd and 23rd. The proceedings were nicely balanced 
between business and pleasure and the discussions showed more 
vitality than is generally associated with the tramway industry. 

The proceedings began with a municipal reception at the 
Town Hall, when the Mayor (Ald. C. H. Cartwright) welcomed 
the members, and expressed the pride which Bournemouth 
felt in its own tramway service, which had been brought to a 
high pitch of perfection under the management of Mr. Bulfin. 
Although the service was rather slow, owing to the peculiar 
formation of Bournemouth in its central part, he thought that 
members would agree that it was pleasant and easy-riding. 
The municipal hospitalities included a luncheon given by the 
Mayor, when Mr. C. E. Tegetmeier, the Chairman of the 
Council, expressed the thanks of the Association to its Bourne- 
mouth hosts. | 


Bournemouth Corporation Tramways. 

A Paper on the “ Bournemouth Corporation Tramways ” 
was then read by Mr. I. Bulfin, in which he explained many of 
the difficulties experienced by saying that the Bournemouth 
Corporation never wanted tramways in the borough! They 
opposed all applications, but ultimately tramways were forced 
upon them. The British Electric Traction Co. obtained an 


Order for the construction of 3} miles of tramways in the Poole . 


area in 1899, and in 1900 promoted a Tramways Act in order 
to connect Bournemouth and Christchurch. The Corporation 
then obtained a “ blocking” concession. It was not until 
1921 that the differences between the Bournemouth and Poole 
Corporations and the company were finally settled. 


Technical Details. ` 

Main lines in Bournemouth were opened in 1902, side routes 
in 1903 and tramways to Christchurch in 1905. The per- 
manent way laid prior to 1912 had fish-plated anchored joints. 
In 1912-15 12 miles were relaid with Thermit joints. Thermit 
joints and B.R.C. reinforcement were used during 1920-22. 
Corrugation had been very prevalent, and the author considers 
the Sorbitic in situ process, adopted on 7 miles in 1918, as 
the most satisfactory. When financial conditions allow all 
parts of the track will be similarly treated. 

Current for tramways in the Bournemouth area is supplied 
by the Corporation station, in the Poole and Christchurch 
areas by the Bournemouth and Poole Electric Supply Co. 
There are four depots and six tramway shelters. Rolling stock 
consists of 112 cars—67 bogie and 45 single trucks. The 
brakes of combined magnetic and track action are peculiar to 
Bournemouth. They can be applied either electrically or by 
hand, but are complicated and heavy in maintenance. The 
maximum gradient is 1 in 12, the sharpest curve about 40 ft., 
the gauge (3 ft. 6 in. throughout) precludes the use of top- 
covered cars. 

In Bournemouth capital charges work out at over 94. per 
car-mile. The financial position depends entirely on visitors. 
There is a loss between October and March, but during April 
to September the surplus usually covers this, and may leave 
а balance at the end of the year. In the period 1903-1922 
the number of passengers carried has increased from 3 073 450 
1024271 692; the car-miles from 324 650 to 1 684 513. The 
track mileage is now 33, the average fare per passenger 2:03d., 


the units per car-mile 2-04. In the year ended March, 1922,- 


the net profit on the tramways was {158. 


DISCUSSION. 

Mr. C. J. SPENCER said that he was interested to hear Mr. Bulfin's 
pinion that by hardening the rail by the Sorbitic process in situ 
corrugation had disappeared. Those who had been in the tramway 
bs for a number of years had discussed this corrugation problem 

infinity, and he remembered one well-known tramway manager 
Saying years ago that if anyone could find a remedy for corrugation 
RUE tobe a millionaire. The speaker trusted that Mr. Sandberg, 

9 had introduced the process, had met with this reward. Mr. 
»Dencer also mentioned the common rolling-stock problem of the 

Ead "ог " tail-wagging " car. He desired to know whether 

Pulfin could tell them anything about this phenomenon. 
bes NoRTON said that in his experience '' jazzing ” arose when 
he had 1 the same axle were run at varying diameters; in some cases 
the ath ound so much as # in. difference between the one wheel and 

er, 

Mr Harder Rails the Solution. 

" th с W. A. CHIVERS advocated the employment of a harder rail 
specif Outset. Rails much harder than the British standard 
Cation had been used to.a large extent in this country, and 


comparisons showed that there was much to be said in their favour. 

Mr. W. V. EDWARDS thought that the '' jazzing ” was probably 
due to difference in wheel diameters. | | 

Mr. RICHARD HUMPRRIES thought that while they were all hoping 
for great things from in situ hardening, the best thing to do was to 
get the original angle of inclination altered. His own experience 
was that both wheels and rails rapidly got down to 1 in 12, and he 
wished that the British Standards Committee would reconsider its 
regulation of 1 in 21, because he had never found a system on which 
I in 21 was maintained for any length of time. = 

Мг. К. С. CUNLIFFE expressed the view that there was no steel, 
however hard, which would prevent the ultimate appearance of 
corrugations. 

Mr. Butrin, in his reply, said that on one particular line in 
Bournemouth they had a very hard steel rail, and they had not a 
single corrugation on that line, but its disadvantage was excessive 
brittleness. He believed that absence of corrugation was the result 
of hardness of rail. With regard to the profile of the rail, he always 


. liked to let the rail wear down as much as possible before beginning 


hardening. In specifying an angle of 1 in 21 he thought that the 
British Standards Committee had in mind other traffic on the road 
the wheels of which might catch in a tramline of different profile. 


Notes on Railless Electric Traction. 


The next Paper was by Mr. E. M. Munro on “ Railless 
Electric Traction" in which it was remarked that railless 
electric traction offers a solution of some transport problems 
not met by other methods, especially in cases when the 
cost of constructing new tramways or the outlay on existing 
routes could not be undertaken on a remunerative basis. As 
an alternative plan the petrol or petrol-electric bus had been 
widely adopted. 


Advantages of Railless Traction. 


The advantages of railless traction, which has a not incon- 
siderable field, may be considered under the headings of 
capacity and speed, cost of installation, operating costs, types 
of vehicles, power. A table is presented in the original paper 
illustrating the capacity of different types of cars. With rail- 
less traction, weights of 355 lb. per seat with S.D. cars and 
297 lb. per seat with D.D. cars are fair averages. With tram- 
cars the corresponding values are 896 and 440 №. per seat. 
With the petrol bus, 296-9 and 256-4 lb. per seat. The latter 
form of car has thus the lightest weight per passenger seat of 
any type of vehicle considered. The capacity of the railless car 
has been increased from 28 to 59 seats, which appears to be 
the maximum for the five-ton axle load. 

The following table is of interest :— 


Average 


Cost af 
Passengers} Energy | Cost of 
Energy Carried per Average Energy 
Type of Car per per mile | Car-mile , Speed, per 
Car-mile | on 38 per at | M.P.H. | Passenger- 
cent Seats; 13 kWh | Mile 
Railless, Single Deck .. | 1100kWh | 11 1‹54. | 8-0 ! o'r36d 
Railless, Double Deck.. | 1:66 kWh 20 2:49d. 8-0 o:12sd. 
'Iramcar ‚. | 27000 kWh | 24 3'od. 75 o-125d 
Petrol Bus 0-166 gall. 13 4°359d | 8-0 0'335d 
petrol 


The energy consumption of the railless car represents 190 to 
195 Wh per ton-mile, including line losses. The actual 
energy consumed at the car should not exceed 150 Wh per 
ton-mile on good average road surface, and even 140 Wh may 
be recorded in favourable circumstances. It will be seen from 
the table that the railless car carries its passengers at about 
the same cost for energy as £he tramcar and much less than 
the petrol car. Its capacity has reached a point at which it 
can be considered in all but the densest traffic, and the average 
speed is quite satisfactory. 


Economics of Railless Traction. 


So far railless lines in actual operation have been con- 
structed for services which did not warrant the expenditure 
of the necessary capital for a tramway. From published 
figures referring to a 2}-mile route it appears that а loss of 
£3 ооо per annum which would have been caused by recon- 
struction of the tramway track has been converted into a 
profit of /3 ооо. Mr. R. H. Wilkinson has located the critical 
point where the advantage is neither to the tramway or rail- 
less as follows :—(a) Between,single line tramway and rail- 
less near a 3-minute service; (b) with a 2-minute headway rail- 
less is more economical than a double line tramway, but more 
costly than a single line tramway. The point at which the 
railless car ceases to be more economical than the petrol bus 


IO 


in regular service has been variously estimated at between 
30 and 45 minutes headway. 


Operating Costs. 

Operating costs for railless cars as compared with petrol 
buses are lower on account of high average speed, smaller cost 
for power, relative simplicity of construction, high overload 
capacity. Taking petrol at 2s. a gallon, and consumption as 
I gallon for six miles, the railless car at 190 Wh per ton-mile will 
cost 50 per cent. less with energy at. 2d. per kWh. In an 
actual railless schedule to be operated shortly, power per car will 
be 40 to тоо kW on the level; on maximum grade under full 
- load conditions, to maintain an average 8 miles per hour with 
seven stops per mile, from 25 to тоо kW will be needed; 58-8 H.P. 
is the continuous rating of the motor equipment, 84 B.H.P. 
the power at one hour acting. The single motor chassis, a 
more recent product than that with two motor equipment, 
offers advantages in some cases over the more economic series 
parallel control, chiefly owing to simplicity and lower cost. 
Other advantages are reduction of maintenance and con- 
venience in obtaining spare parts. However, if stops are 
frequent rheostatic losses are liable to be heavy. Cars with 
motors of more than 40 H.P. require specially designed chassis. 

For pressures 600 V is now permissible. Assuming that 
motors wound for 525 V may be worked at 450 V, there is 
upwards of 25 per cent. drop in trolley wires and feeders, 
wholly or in part available according to the relation of costs of 
energy and copper. This is important to railless traction 
since theoretically about four times the amount of copper 
required for tramways is needed. If railless is to be used for 
fast services at short headways a more accurate balance will 
have to be struck between costs of power and copper. The 
coasting grade for a railless car should be taken at about 
3 per cent. to cover variations due to weather conditions, etc. 
Thus 3 x 22-4=67:2 lb. per ton is indicated as the tractive 
effort due to gravitation pull on this grade. On an undulating 
or switchback route the great range of available power on all 
trolley-operated vehicles is particularly apparent. As regards 
the presumed difference in power occasioned by using the 
ordinary surfaces of roads instead of the tram lines, little 
variation really exists. However, resistance to traction wil 
vary on different routes and some latitude should be allowed 


Overhead Equipment. 

Overhead equipment is substantially similar to that for 
tramways. The apparent difficulty of running an earthed 
negative through complexities of 550 V positive wires have not 
proved serious. Two pole overhead lines can be constructed 
with the same facility as the single pole overhead line in 
tramways. In the original paper the author illustrates suit- 
able equipment of this kind and also shows seating plans and 
views of chassis for a variety of vehicles. 

In conclusion, the characteristics of the railless car are 
taken to be:—(r) Low dead weight per passenger; (2) low 
"cost for energy per passenger-mile ; (3) high average speed ; 
(4) low capital costs; (5) low operating costs; (6) ability 
to operate on heavy grades; and (7) high overload capacity. 
While these advantages may not appear in violent contrast 
when compared with those of other systems of road transport 
they will exist in some degree between wide limits of 
application. 


DISCUSSION 


Mr. R. G. CUNLIFFE said that in the past the failure of trackless 
trolley vehicles had been largely due to the unsuitability of their 
equipment. Points to be settled were the design of the body, the 
distribution of the weight, and the seating capacity ; also, from the 
manufacturing point of view the type of chassis, and the debatable 
question of the one versus the two-motor drive. 

Mr. H. ENGLAND said that a year or two ago many of them formed 
the opinion that the cost of their reconstruction was such as to put 
tramways out of court. But since then conditions had changed 
enormously, and the change had been entirely in favour of the 
tramwavs. Nevertheless, he thought there was an opening for 
railless vehicles on worn-out tramways which on economic grounds 
should never had been constructed as tramways. 

Mr. C. J. SPENCER believed that the era of railless construction 
had only just dawned. With a headway of ten minutes or less, the 
tramway would hold its own, both on grounds of economy and con- 
venience. With a slower headway, sav half-an-hour, it was doubtful 
whether the capital charges did not become so high that the motor 
bus, with its higher operating expenses, was the preferable vehicle. 
In travelling about England and Scotland he had found the opinion 
very general among tramway men that on a reasonably short head- 
way the railless car system could be operated at 60 per cent. of the 
cost of the motorbus system. Contrary to what Mr. Cunliffe had 
said, the vehicles which gave great satisfaction were vehicles whose 
design might have been for petrol traction. 
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Mr. J. B. HAMILTON said that in Leeds tramways had been oper- 
ated since 1895, the motorbus since 1905, and railless since 1911, 
and these three systems had parcelled themselves out into separate 
spheres. It was found that the tramways could be operated most 
economically up to a quarter. of an hour's service ; railless from a 


‘quarter to three-quarters of an hour, and the motor bus from three- 


quarters of an hour onwards. His experience of railless was that 
it was much more economical to run than the motor bus. 

Mr. Е. Н. EDwaARDES said that the tramway was, except for the 
track, still the cheapest form of traction, and as for the track, was 
not the wear and tear largely due to other vehicles ? 


Modern Improvements in Rolling Stock. 

The final Paper was by Mr. C. J. Spencer on ‘ Modern 
Improvements in Rolling Stock." In this he recalled that he 
had dealt with possible improvements in rolling stock at the 
conference of the Association held in London in July, 1920, 
following his visit to America. For some strange reason the 
cars of to-day, except for minor details, are almost exactly of 
the same type as those in service 20 to 25 years ago. This is 
generally true in this country, but does not apply absolutely to 
It may be asked if the design of 25 
years ago is so excellent that no further improvement is 
possible ? Or, if not, whether there is some insurmountable 
obstacle to further progress ? Or, finally, if the conclusion 
has been reached that the tramcar is a thing of the past—that 
a rubber-tyred vehicle is so superior that it is waste of time to 
develop further the rail-borne variety ? 

The answers to the first two queries, Mr. Spencer con- 
tended, were in the negative. As regards the third query, 
there was no doubt that the improvement of the rubber-tyred 
vehicle during the past ten years had modified the views of 
transport men. Yet there are many districts where large rail- 
borne vehicles, seating 70 to roo passengers, are needed to deal 
adequately with traffic. Even larger carrying capacities are 
desirable in many cases, and the limits in this respect of 
rubber-tyred road-borne vehicles are no doubt lower than 
those of the rail-borne one. The tramcar is not obsolete. 
But improvements in design are urgently needed if it is to 
retain its present position. 

The Reduction of Noise. 

One important field for improvement is reduction of noise. 
A steel wheel running on a steel rail must create more noise 
than a rubber tyre on an ordinary road surface, but the 
difference could be lessened. Has full consideration been 
given to the merits of a wood foundation, as compared with a 
concrete foundation, with a paving substance of wood or 
otherwise to deaden the noise? The Tramways Act of 1870, 
with its obligation of maintaining a perfect road surface, seems 
to involve a rigid bed. Legislation on this matter imposes a 
heavy burden, and observations in the United States show that 
they do not attempt the impossible—/.e., to introduce a light 
railway on the highway without impairing its surface. 


Vehicle Problems. 

As regards the vehicle, has enough attention been given to 
elimination of unsprung weight ? "Wheels, axles and half the 
weight of motors represent а dead weight of 4 700 lb. on an 
ordinary 4-wheel 50-passenger car. This unsprung weight is 
hammering on a rigid base, sometimes at a speed of 20 miles 
per hour or more. Could not some proportion of this unsprung 
weight be converted to sprung weight? Might not the present 
weight of axle and wheel be diminished by using modern high 
tensile steels, etc. ? Must one carry more than half the 
weight of the motor, with heavy gears, on the car axle; 
could the motor be carried as a sprung weight driving the axle 
by some other means than the noisy and heavy spur gear? 
Again, higher specd motors and higher gear ratios would tend 
to lightness. One firm of motor bus builders uses an electric 
motor weighing less than 25 lb. per H.P., whereas the lightest 
tramway motor weighs 70 lb. per н.р. Designs of motors 
weighing only 20 lb. рег н.р. have recently been considered. 
Yet another possibility is the introduction of some non- 
conductor of sound and vibration between the tyre and the 
wheel centre or between the wheel centre and axle. 


` Speed and Brake Design. 

There is naturally a limit to the safe speed on the public 
highway, but that maximum is again governed by the time 
taken to bring the car to a standstill. The whole question of 
deceleration turns on the use of power brakes as contrasted 
with the unmechanical hand brake. A deceleration of 4 to 6 ft. 
per second is possible. An average speed of 7 to 74 miles per 
hour iscommon, butis a poor performance. The Metropolitan 
Electric Tramways has an average speed of 9:19 miles per 
hour, and even this figure might be improved. The present 
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acceleration of a tramcar is admittedly not inseparable from 
jerks. The present series parallel control is not conducive to 
steady high rate acceleration. The use of shunt motors 
with an even acceleration, with possibilities of regenerative 
control, deserves to be reconsidered. Regenerative control 
had valuable features, but was introduced ahead of its time. 
With the improved motors now available, and with ventilated 
inter-pole types, the method might be tried again with benefit. 
Shunt motors, when originally tried, were admittedly a failure. 
But many modern improvements, such as the use of carbon 
brushes, render the position different to-day. One recent 
development of great value is the use of contactors in the place 
of direct control from the platform, leading to greater 
simplicity. 
Trolley Pole Questions. 

The present trolley pole has always appeared to be .an 
unmechanical and absurd piece of mechanism, and its present 
form is almost identical with that adopted in the early stages 
of traction. Some slight advances have been recently made 
in the adoption of sliding heads instead of wheels. Experi- 
ments on the Metropolitan Electric Tramways show that the 
sliding head has advantages as regards upkeep and requires 
less attention. On ro ooo miles run '' de-wirements "' of cars 
fitted with skids were only r:49, as compared with 2:35 with 
wheels. However, the wear and tear of this type of head 15 
about double that of the trolley wheel. 


Car Bodies and Weight Reduction. 

Designs of car bodies might also be considered from the 
standpoint of weight reduction. The design is governed 
largely by the system of fare collection. There is doubtless 
at present a great leakage of revenue owing to non-payment 
or insufficient payment of fares, due largely to the fact of the 
collector also having to act as both porter and attendant, 
and generally doing his work under difficult circumstances. 
“Pay as you enter ” or “ Pay as you leave ” is the standard 
practice in America, and its failure in this country is ascribed 
to the zone fare system as compared with the flat rate, and 
the coinage and change difficulty. In connection with the 
development of the one-man car on the London United 
Tramways close attention has been given to the collection of 
fares on the platform, and such devices as the ticket-issuing 
machine, the coin-changing machine, and thé fare-box help 
to simplify the problem. 


DISCUSSION. 

Mr. RicHARD HUMPHRIES pointed out that in rolling stock old 
ideas persisted, and that the open-fronted tramcar was a relic of 
the old horse car days, when the car had to have an open front for 
the driver to get the reins over. He showed a design of a car with 
a front end exit on the near side, a completely vestibuled front, and 
no bulkheads. Thesingle-end operated cars in America undoubtedly 
lent themselves to passenger comfort and public service better than 
the double-end car. To have the rear end of the car cumbered with 
controllers and apparatus for the driver was very crude, and it was a 
distinct improvement to have the whole of that end given up to 
Passenger service. 

Mr. E. H. EpwarDEs believed that the gear-box was an absolute 
anachronism on any tramcar. Ап extraordinary amount of 
trouble had been taken over the designing of gear-boxes on motor 
cars, while the old gear-box on tramcars remained almost exactly 
the same as it was years ago. 

Col. S. E, SurrH thought that among the improvements which 
might be carried out the introduction of ball bearings for the 
armature shafts was one of the most important. In this he was 
Supported by Mr. Н. W. Laine, Mr. A. W. A. CuHivers, and Mr. 

‚С. CUNLIFFE. 

Mr. A. G. Conway suggested certain means for obviating noise, 
which was the audible expression of wear and tear. He belheved 
that the lighter the car the greater the prevalence of corrugation, 
and suggested that heavier cars be putin. This view was contested 
by other speakers, who gave some instances in which both corruga- 
Поп and noise attended heavy cars, and it seemed that there was 
ПО relation between the weight of the car and the noise. 


Vacation Course at Grenoble. 


s E Programme of the VACATION COURSE ON HyDRO-ELECTRIC 
NSTALLATIONS and POWER TRANSMISSION, which is to be held at 
oe this summer, has now been issucd. It includes lectures 
* general considerations for the establishment of hydraulic 
dps Stations, preparatory work for obtaining power, central 
in electric power stations, transmission of power, distribution 
afforded; &c. The fee for the course is 110 fr. The opportunities 
x ed by such a course cannot be over emphasised, and those 
Office 181 to attend should immediately write to Mr. Philibert, 
= National des Universités et Ecoles Françaises, 50 Russell 
re, W.C.1. Unless at least 20 students join the course will 
not be held, `- . 


, 
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Correspondence. 


RAILWAY COMPANIES' FRIVOLOUS OPPOSITION, 
To the Editor of THE ELECTRICIAN. 


SIR,— The heading of this paragraph which appeared in last. 
week's ELECTRICIAN was due, I hope, to an incomplete 
examination of the statements made at the inquiry, and I 
would suggest a lack of knowledge of the railway companies" 
statutory relation to possible electricity authorities. 

So far from the Midland Company's objections being frivo- 
lous, they have the highest authority for knowing that they 
were considered as “ prima facie sound." It must be remem- 
bered that the railway company is confined by statute to the 
business of transport, and has accordingly been specially 
treated in the Electricity (Supply) Act of 1919. It is obvious 
that if it were placed on electricity authorities exactly on the 
same lines as authorised undertakers, it would require very 
different representation to that for instance given, and accepted, 
in the Manchester scheme—one representative for the whole of 
the Midland and North-Western Group out of a total of fifty. 

Railway representation at present is not for the purpose of 
active supply but for the purposes of assistance and keeping in 
touch for the possible future. ; 

This comment is made necessary by the pre-eminence of 
your paper.—I am, etc., 

J. SAYERS. 

Derby, 

July 3rd, 1922. 
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RECENT TENDENCIES IN SWITCHGEAR DESIGN AND 
MANUFACTURE. 


To the Editor of THE ELECTRICIAN. 


S1R,—It would be interesting if Mr. Cowie would give his 
authority for the statement that he makes in your current issue 
that speed of break of an oil switch is of more importance than 
length of break. As far as I know, the available data indicate 
the opposite of this. Bauer’s experiments, for example, tended 
to show that speeds above a certain value gave no increased 
breaking capacity. Moreover, there is some evidence that an 
excessive speed tends to draw out the arc and bridge the 
entire gap if the latter be relatively short. 

Again, tbere can be little doubt, I think, that a switch having 
a single break per phase (as in the large switches illustrated 
in Mr. Cowie’s article), with a high speed of break, is not so 
effective as one having two breaks per phase, each of a less 
speed than the single break switch ; the reason for this being 
that in the double-break switch more oil, with consequent 
greater cooling effect, is brought into contact with the arc. 

It is to be hoped that the work of the Electrical Research 
Association will throw some light upon this matter. In the 
meantime it is better not to take up a dogmatic attitude on 
the subject.—I am, etc., 

Ç. C. GARRARD. 
Sutton Coldfield. 


July 3rd. 


Hull Meeting of the B.A. 


ARRANGEMENTS for this year’s meeting at Hull of the BRITISH 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE are well forward, 
and the conference will be held from September 6th to September 
13th. Prof. Sir C. S. Sherrington, Waynflete Professor of Physio- 
logy at Oxford, president of the Royal Society, will succeed Sir 
Edward Thorpe as president of the Association, and the presidential 
address will be on '' Some Aspects of Animal Mechanism.” In the 
course of the meeting there will be two evening discourses, one of 
which, by Dr. F. W. Aston, will be on ‘‘ The Atoms of Matter: 
their Size, Number and Construction." The series of four Citizens’ 
Lectures includes a lecture by Dr. E. H. Griffiths on “ The Con- 
servation and Dissipation of Energv." Addresses by sectional 
presidents include :— Mathematics and Physics: Professor G. H. 
Hardy, F.R.S., “ The Theory of Numbers ” ; Economics— Professor 
F. Y. Edgeworth, “ Equal Pay to Men and Women for Equal Work ”; 
Engineering— Professor T. Hudson Beare, * Railway Problems in 
Australia";  Education—Sir К. Gregory, “ Educational and 
School Science," On the more technical side, a discussion of intense 
interest will be that on '' The Origin of Magnetism," which will be 
opened by Prof. P. Langevin, Paris, and in which Prof. P. Weiss, 
Strasbourg, will also take part. 

A special etfort is being made this year to attract the younger 
generation of students. Thanks to the gift of /10 ooo of War Stock 
recently handed over to the Association by Sir Charles A. Parsons, 
the Association has offered a certain number of exhibitions to. 
universities and university colleges in Great Britain. 
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Annual Inspection of National Physical Laboratory. 


The Annual Inspection of the NATIONAL PHYSICAL LABORA- 
TORY took place on Tuesday of last week, when a large number 
of visitors were received by the President of the Royal Society, 
the Chairman of the Board and the Director. 

The Laboratory is now so large that it is not possible to do 
more than inspect in a casual way a few exhibits here and 
there, and there is always a great deal that is of general interest. 


Wireless Telegraph Progress. 


In the Wireless Telegraphy Department we noticed an 
ammeter for high frequency currents, which has been designed 
in the Laboratory, and of which several examples were shown. 
It is thermo-electric in principle, and consists of a number of 
thermo-junctions in series. The junctions are made of 
Eureka wire (No. 42 S.W.G. being found satisfactory for the 
purpose), which is coated electrolytically for half its 
length with copper. The wires so coated are soldered to 
copper stampings, so that the end of the copper deposit 
comes midway between the arms of the stamping, as shown 
in Fig. 1. The copper stampings are insulated from one 
another, and each wire is taken from one stamping to the next, 
so that all the junctions are in series; there are (say) ten 
or twelve junctions. The copper stampings are made rela- 
tively heavy, so that the cold junction does not readily change 
its temperature, and consequently ‘“‘ creeping ” is avoided. 
Immediately below the hot junctions is a heating wire which 
can be adjusted vertically, so as to be placed quite near the 
junctions. This strip is preferably flat, and may be easily 
changed, so that the range of the instrument may be altered. 
The heating appears to be mainly due to radiation. as there is 
very little diminution in the e.m.f. if thé instrument is turned 
upside-down. The instrument has been made up to a capacity 
of 10 A, and if a galvanometer is used as the indicator, it 


Copper stampings. 


Adjustable support 
for heater strip. 


IN Series. 


Ebonite 


Insulation between stampings. 


Fic. 1.—DIAGRAM OF THERMO-JUNCTION AMMETER FOR HIGH- 
FREQUENCY CURRENTS. 


may be made suitable for measuring down to 5 mA. Usually 
the instrument would be used with a “ Unipivot " voltmeter. 


Inductance Coils. 


Among the exhibits in the wireless hut were inductance 
coils suitable for use on a 2000 V circuit. All live parts are 
carefully protected, and where it is necessary to see the 
interior of the instrument, windows are used made of '' Non- 
Flam." This is a transparent material similar to celluloid, 
but non-inflammable, and is very useful for the purpose. 
It is obtainable from Greenhill and Sons, of 8, Water Lane, 
Ludgate Hill, Е.С. 4. In inductances of this kind the self- 
capacity must be very small. Consequently copper strip 
spirals are used for inductances up to 300 microhenries, and 
multi-stranded wire, wound in basket form, for capacities 
from 0:3 up to 3 millihenries. In the latter case the conductors 
are made of 81 strands of No. 40 wire, all separately insulated. 

We also noticed a variable condenser made up in four units 
of 1, 2, 2, and 5, so that any value can be obtained up to Io. 
This is effected conveniently by a special rotary switch. The 
fact that only a minimum capacity is thus necessary in the 
total units is a matter of great importance from the point of 
view of cost when mica condensers are employed. 


Frame Aerial for Direction Finding. 


A modified frame aerial was shown for obtaining bearings 
from wireless signals. For this purpose a single frame is 


commonly used ; but in this instance a smaller frame at right 
angles has been fixed thereto, co-axial with it. The object of 
this arrangement is to avoid complete silence in the direction | 


Copper 


cooled 
copper 
cylinder. 


Fic. 2.——DIAGRAM SHOWING METHOD 
OF TESTING CONDUCTIVITY. 


of the signals, as the bearings are thus more easily obtained. 
A commutator is also fitted, so that the winding of the main 
frame can be reversed at any moment; the reversal shows 
at once whether any local e.m.f. is affecting the signals. 
Bearings can be taken to an accuracy of 1 degree or } degree. 


The Electrotechnics Department. 


In the Electrotechnics Department we noticed a frequency 
tripling set. This depends upon the fact, familiar to station 
engineers, that if the primaries of three-phase transformers 
are connected in parallel and the secondaries in series, the 
fundamental in the secondary circuit becomes zero, but the ‘ 
third harmonic becomes important. It is necessary that the 
iron should be fairly saturated. The method is inefficient, 
but it is convenient for Laboratory purposes, as a frequency 
of 300 can be readily obtained from a frequency of roo. 


"Thermal Properties of Transformer Oils. 


A number of interesting things were shown by Dr. Ezer 
Grifhths in the Department dealing with heat. Among these 
we noticed apparatus for investigating the thermal properties 
of transformer oils. The method adopted is to have a circu- 
lating system rectangular in form, standing vertically. One 
of the legs is a cylinder containing an electrical heating coil, 
and just below this a small window is provided through which 
a vane can be observed. A flow of oil causes the vane to 
rotate, and by observing this the velocity can be determined. 
The heating causes the oil to flow round the system, cooling, 
taking place in the other vertical leg. By observing the 
temperature rise, the input of energy and the rate of flow, the 
desired information in regard to the oil can be obtained. 

A considerable amount of work is being carried out in 
testing the thermal insulating properties of various materials. 
Where such materials can be obtained in the form of sheets, it 
is convenient to test by cutting small discs (about 1} in. 
diameter). The method adopted is to use a small circular 
resistance heating coil wound on mica, with an insulating 
disc of mica on either side. The latter is covered by a disc 
of sheet copper to distribute the heat uniformly, the heater 
and these discs being of the same diameter as the sample. 
The copper discs are in contact with the insulating material : 
under test, so that there are two sample discs with the heater 
between them, and this whole system is then placed between 
two cylindrical blocks, as shown in Fig. 2. The copper 
heaters are fitted with copper tubes in spirals on the surface 
so that water can be circulated through these tubes, thus 
providing means of cooling. When the heating coil is in action, 
heat is transmitted through the insulating material to these 
cylindrical blocks of copper, one being above and one below. 
The heat so transmitted is deduced by observing the tempera- 
ture rise of the water and the quantity which passes. 

The thermal conductivity of sheets of insulating material 
are tested in a somewhat similar way, but the copper blocks 
making contact with the material are heavily amalgamated, 
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so that good contact is made notwithstanding any irregularities sulating materials, electrical insulators, X-ray protecting 


of the surface. In this way, sheets can be tested at various 


points without cutting them. 


Steam Pipe Legging. 


Tests are also being made on materials for lagging steam 
pipes. It is found that the best thermal insulators will not 
stand the high temperatures of super-heated steam without 
gradual chemical change and deterioration. In order to 
secure the most efficient results, the piping should first receive 
a covering of an insulator which is thermally inferior, such 
as some silicate material, and the latter is then covered by 
some other material having the highest qualities of a thermal 
insulator. 

We noticed a sample of Balsa wood, which is said to be a 
very good heat insulator. So far as we are aware, this is not 
readily obtainable at the moment. It is found in South 
America, and is extremely light. As the tree grows to a 
large size, such wood is naturally more convenient than cork 
for any constructional work, and should find a ready market. 


The Annual Report. 


The report of the Executive Committee of the National 
Physical Laboratory for 1921 has just been issued. Reference 
is made to the loss of two members of the staff, Mr. Pannell 
and Mr. Duffield, in the disaster to the Airship R.38. Mr. 
Bateman, a third member of the staff, fortunately escaped 
without serious injury. Mr. Pannell, who joined the staft in 
1906, had done most valuable work and was recognised as a 
leading authority on more than one branch of aeronautics. 
Mr. Duffield, who joined after war service in the R.A.F., had 
become a skilled observer, whose previous experience was of 
high value in aeronautics work. 

Dr, G. W. O. Howe, who has had charge of the work on 
electrical standards and wireless work, has recently accepted 
the James Watt Professorship of Electrical Engineering at 
Glasgow University. The resignation of Dr. Harker, who had 
been a member of the staff since the foundation of the Labora- 
tory, is also recorded. Dr. Kaye is now in charge of the Heat, 
Thermometry and Radiology Divisions of the Physics Depart- 
ment. 

The extensions and new buildings planned in 1918 are now 
completed and the addition of a third storey to the metallurgy 
building will be completed when funds are available. Ad- 
ditional space for the Radiology Department has been found 


. at Elm Lodge, and Victoria Lodge, adjacent to it, has provided 


additional room for work on physics. The need for a Physics 
Building for work on heat, thermometry, radiology and sound— 
at present spread over five separate buildings—is emphasised, 
and it is hoped that this will be provided as soon as economic 
conditions permit. 


Admiralty Research Laboratory. 

The Research Laboratory built for the Admiralty within 
the ground of the Laboratory is now in use and the intercourse 
and mutual assistance of members of the staff of this laboratory 
and the N.P.L. has proved of great benefit. Special reference 
I5 made to the work of the N.P.L. in co-ordinating research of 
Value to the fighting services. Many questions, such as work 
on the magnetic properties of iron and steel, are of interest 
alike to the Admiralty, War Office and Air Ministry. This 
concerted action is economical and is expected to develop 
further, Reference is made to the considerable time expended 
by members of the staff in service on technical committees, 


| Functions and Activities. 

T. Report then proceeds to give a general view of the 
гн пие and activities of the Laboratory. The N.P.L. has 
ол Кеп the custody of the legal electrical standards. 
with кош of capacity, inductance, etc., аге also dealt 
national he N.P.L., in association "with the Bureau Inter- 
ductis des Poids et Mesures, is responsible for the repro- 
gas Са of the fundamental temperature scale defined by the 
le darn ometer, and for accurate comparison therewith of 
Pyromete, Standards including electrical thermometers, optical 
temper ie and other instruments used in measuring high 
К ce -As is well-known, the Laboratory is also in 
i S accurate standards of illumination, and it is working 
stan daa O with the Board of Trade in regard to primary 
sponsib] i length and mass. The Laboratory is also re- 
country. or the preservation of the Radium Standard in this 


Closely ге] 


of quality ated to the above is the improvement of standards 


and performance. The examination of heat-in- 


apparatus, etc., are examples of such work. 

The work undertaken for Research Associations shows pro- 
gressive development. Many such investigations have been 
undertaken for the B.E.A.I.R.A., including experiments on 
buried cables, insulating materials, overhead conductors, 
thermal properties of insulating oils, dielectric losses, iuses, 
joints and contacts, and turbine blades. Small quantities of 
the new '' Ohmal ” resistance wire have also been supplied. 


Diminution in Test Work. 


À somewhat serious diminution has occurred in some branches 
of test work, but the remuneration derived from researches 
undertaken for individuals and firms has increased appreciably 
since the war. It is to the credit of British industrial under- 
takings that permission to publish results is rarely withheld, 
when the N.P.L. considers publication desirable. А charge - 
is now made for tests and investigations conducted for War 
Departments, but work for Civilian Departments is still 
rendered as a ''free service." Provided there be no falling 
off in work performed for War Departments, two-thirds of 
the income of the Laboratory will be received in return for 
direct services rendered. 

Good progress has been made by practically all departments. 
The Heat Department has continued its work on the inter- 
national comparison of bigh temperature scales, and a report 
on the thermal conductivity of materials for cold storage 
purposes has been published by the Engineering Committee 
of the Food Investigation Board. Heat loss by cofivection 
from large surfaces is also being studied, and work on the 
transmission of heat through building materials, on porosity of 
materials and condensation of moisture on wall surface is 
continuing. Determinations of thermal conductivity of 
materials used in electrical work (insulating oils, etc.) have also 
been made. Tests of thermometers show a falling off owing 
to the exclusion of compulsory testing of thermometers for 
export. 

In the Radiology Department radium luminous compound 
is being examined, methods of measuring tbe intensity of 
X-rays have been improved, and tests of the absorbing power 
of protective materials are continuing. The N.P.L. has 
recently undertaken the inspection of X-ray and radium 
installations for medical purposes, with a view to making 


recommendations for the better protection of operators. , 


Organisation of Sound Division. 


It is hoped shortly to organise a Sound Division, under Dr. 
Kaye: The Laboratory is assisting the Office of Works in 
the improvement of tbe acoustic properties of conference 
rooms in Whitehall and is investigating, for one of the railways, 
the sound-protective value of certain materials. Much useful 
work has been done in the field of optics, including the deter- 
mination of the loss of light in optical instruments and the 


determination of infra-red and ultra-violet energy. In the 


Engineering Department an investigation is in progress for 
the Ballistic Air Resistance Committee of the Ordnance 
Committee. Progress has been made in the development of 


" apparatus for the study of the motion of one-inch projectiles 


in flight, and it is hoped that tbese experiments will be com- 
menced shortly. For the Aeronautical Research Committee 
an investigation is proceeding into the effect of pressure and 
temperature on the production of detonation in internal 
combustion engines. Other researches include tests of the 
fatigue of motor lorry beam springs, hardness testing, experi- 
ments on ventilation for the House of Commons, tests on gas 
cylinders and on the lubricating qualities of heavy oil. 

The outstanding feature in the year's work on metallurgy is 
the publication of the Eleventh Report to the Alloys Research 
Committee of the Institution of Mechanical Engineers. This 
deals with aluminium light alloys, and has an important 
scientific bearing. It is believed that the general principles 
governing the hardening of metals by quenching and tempering 
have been definitely established, and there appears wide 
possibilities of improvement in the mechanical qualities of 
many alloys by suitable heat-treatment. 


* Ohmal." 
Much attention has been given to the development and 
production of ‘‘ Ohmal " resistance alloy and the production 
of certain non-ferrous alloys—e.g., for turbine blading. 
Work on iron and steel has been largely devoted to the 
iron-nickel-carbon and iron-phosphorous alloys and tbe 
determination ot melting in the iron-carbon system, for which 
purpose an electrical method has been devised. 
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The LE.E. War Memorial. 


THE War Memorial of the Institution of Electrical Engineers 
was unveiled in the hall of the Institution, on Wednesday, 
June 28th. The proceedings were notable for the calmness 
and resignation displayed by the many lady visitors, in spite 
of the solemnity of the occasion and the incvitable awakening 
of recollections of the first access of their grief upon learning 
of the deaths of their near and dear relatives, whose names 
were cecorded on the memorial tablets. 

Air Chief Marshal Sir HUGH M. TRENCHARD, Bart., K.C.B., 
D.S.O., performed the unveiling ceremony, with the assistance 
of Mr. J. S. HIGHFIELD (President of the Institution), and Dr. 
W. H. Eccres, F.R.S. (Senior Vice-President), and the Right 
Rev. Віѕнор Ry Le, K.C. V.O,, D.D., dedicated the memorial. 

The assembly, if not so large as might have been anticipated, 
was thoroughly representative of the Institution, end the 
following were amongst the Past Presidents and veteran 
members present : Mr. Ll. B. Atkinson, Lt.-Col. F. A. Cortez- 
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Leigh, Sir James Devonshire, Dr. S. Z. de Ferranti, Mr. 
Frank Gill, Sir Henry Mance, Mr. W. M. Mordey, Mr. H. M. 
Sayers, Mr. Roger T. Smith, and Mr. C. P. Sparks. 

Captain T. H. Roberts Wray, R.N.V.R., Major T. Vincent 
Smith, Mr. J. K. Catterson Smith, and a number of R.A.F. 
cfficers, in addition to Sir Hugh Trenchard, were amongst 
the uniformed representatives of the ‘ Services,’’ while 
the lady visitors included Lady Trenchard and Mrs. Highfield. 

The hymn “ O God, our Help in Ages Past," was sung by 
the choir of H.M. Chapel Royal, Savoy, accompanied by a 
section of the band of the Royal Engineers, and prayers were 
cffered by the Bishop. 


The Institution's War Work. 

Sir HucH TRENCHARD said: This Memorial will surely 
remain a never-forgotten token of the honour in which their 
fellow citizens hold tbe memory of the gallant dead. More 
'than 2,000 members of this Institution were on active 
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service in the Great War. Apart from these, most cf 
its other members were engaged in thé production of 


electrical machinery and power for the supply of munitions. : 


Of those on active service, 162 lost their lives. Over 500 
war decorations were awarded to members of the Institution. 
Between the middle of September and the middle of October, 
I9I4,.the Institution, in conjunction with the Institutions 
of Civil and Mechanical Engineers, recruited 670 engineers, 
the full complement required by the Royal Naval Division, 
May, therefore, this memorial stand as a signpost to tuture 
generations, pointing out the path cf duty and patriotism 
so nobly followed by those of their profession who went 
before them. I will now order that this memorial be unveiled 
in memory of the members of the Institution of Electrical 
Engineers who gave their lives for their King and Country 
in the Great War, 1914 to 1918. 

Bishop RYLE then pronounced the dedication as follows : 
In the faith of Jesus Christ we dedicate this Memorial to the 
glory of God, and in proud and thankful memory of those 


IN. MEMORY Q 
HAE INSTITUTION ОРЕ 
ABE NGIMEERS WAC -DIE 


THEIR KING AND 


THEIR NAME 


——— чє etn eee ——=— 


members of this Institution, who laid down their lives for 
their King and their Country, in the name cf the Father, 
Son and Holy Ghost. Amen! 

After the National Anthem bad been played by the band 
and sung, the ceremony closed to the sounding of the Last 
Post and the Reveille by the R.E. trumpeters. 


The Air Ministry announces the following CHANGES IN THE 
DISTRIBUTION OF METEOROLOGICAL INFORMATION by wireless with 
effect from July rst :—(1) The Synoptic Weather Reports and 
General Inferences hitherto issued daily on І 400 metres C.W. at 
6a.m., 8a.m., 2 p.m., 7 p.m., and also at 9.15 a.m. and 8 p.m. (all 
hours are Greenwich mean time), will be transmitted on 4 100 
metres C.W. The Synoptic Report at 2 a.m. will continue on 
1 400 metres. The 8.30 a.m. report will cease. (2) In cases of 
breakdown or other delay, should transmission on 4 100 metres not 
have bcgun within ten minutes of the scheduled time, the message 
will immediately be issued on 1 400 metres. 
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A New Co, Recorder. 


Among the apparatus of electrical interest shown at the 
recent International Foundry Trades Exhibition in Birming- 
ham, special mention may be made of a series of CO, recorders 
on the stand of the CAMBRIDGE AND PAUL INSTRUMENT Co. 
They are electrical in operation, require no chemical absorbent, 
have no delicate glass work, and are, it is claimed, very 
accurate and sensitive. The CO, meter itself contains two 
identical spirals of platinum wire, enclosed in separate cells 
in a metal block, one cell containing air saturated with water 


GE ELECTRICAL СОг INDICATOR | 
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EXTERIOR VIEW OF RECORDER, 


vapour, and the other being open to the flue gases. The 
platinum spirals form two arms of a Wheatstone bridge circuit. 
When the current flows in this circuit, the spirals become 
heated and lose heat to the walls of the cells, their temperatures, 
and, consequently, their resistances, depending on the thermal 
- conductivities of the gases surrounding them. Thus changes 
in the percentage of carbon dioxide in the flue gases surrounding 
the one spiral cause changes in the conductivity of the gas, 
and a consequent change in the galvanometer deflection. The 
indicating or recording galvanometer which is connected to 


INTERIOR VIEW OF RECORDER. 


the CO, meter can therefore be calibrated to give direct 
readings in percentage of carbon dioxide. The appearance of 
a typical CO, indicator is shown in Fig..1. There was also on 
view a new portable CO, and temperature outfit, which it is 


-hoped will be found extremely useful for occasional tests. In 


this portable pattern, the CO, meter, together with the 
Wheatstone bridge, are contained inside the case of the 
indicator, and the current is supplied by a battery of dry cells 
fitted into the lid of the case. When it is desired to take 
readings of the CO, percentage, the flue gases are drawn past 
the CO, meter by pressing a rubber bulb, and the multi-way 
switch is turned to the “ CO,” position. For temperature 
readings, a thermo-couple, is placed in the flue and is con- 
nected by two terminals in the case, and the switch is turned to 
the position marked “ couple." This portable indicator is very 
easily conveyed from point to point in the boiler plant, the 
weight being only 14 lb., and the case 13 in. by 7 in. by 54 in. 
A view of this instrument is shown in Fig. 2. 
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English Electric's Japanese Order. 


The IMPERIAL GOVERNMENT RAILWAYS OF JAPAN have just 
placed with the English Electric Co. for their Dick Kerr Works 
at Preston, an order for 34 complete electric locomotives of the 
total value of upwards of {500 ооо. This represents the whole 
requirement of locomotives up to the end of 1923, for those sections 
of their main line railways which the Japanese Government have 
decided to electrify at once. The order was obtained in the face 
of keen foreign competition, particularly from America, and was 
placed with the English Electric Co. after the fullest investigation 
by Japanese engineers into the systems in operation in different 
parts of the world, owing to their confidence in the excellence of 
British design and workmanship. _ 

Eight of the locomotives now ordered are for heavy express 
passenger service. They are of the 2-C-C-2 type. Their weight 
is approximately 96 tons, and they are designed to haul a 4r5-ton 
train at a balancing speed of about 60 miles per hour. Each loco- 
motive is equipped with six D.K. 86A motors, rated at 306 н.р. at 
500 V, the motors being connected in two groups of three in perma- 
nent series on a trolley voltage of 1 5oo V. The control equipment 
is of the standard '' English Electric " cam-shaft multiple unit type. 

Of the remaining locomotives, nine are for local passenger service 
and 17 for heavy freight service. These 26 are all of the B-B. type, 
and will weigh approximately 56 tons each. They are equipped 
with four D.K. 86a motors, similar to those on the express passenger 
locomotives, but in this case the motors will be connected in two 
pairs in permanent series. Here, too, the control is the standard 
“ English Electric " multiple unit type. The locomotives for local 
passenger service are designed to haul a 315-ton train and the 
freight locomotive a 600-ton train, the balancing speeds being about 
55 and 40 miles per hour respectively. Эа... 


Electric Progress in Bavaria. 


Our contemporary, the “' Elektrotechnische Zeitschrift," has 
celebrated the 28th annual convention of the Verband Deutscher 
Elektrotechniker by the publication of a special issue. The con- 
vention was held in Munich and the issue is, therefore, appropriately 
devoted to the electrical possibilities of that part of Germany. An 
article by Dr. Menge deals with the water power of the country and 
special attention is given to the question of 110 kV transmission 
lines. The various water power projects that have been authorised 
or actually constructed are described and special attention is given 
to the problems of electric traction in this connection. The issue, 
however, is not exclusively devoted to Bavaria, for some interesting 
subjects of more purely technical interest are also discussed. 
Especially we may mention one by Dr. Н. Lux on “ The Problems 
of Electric Lighting,” and by Mr. Ernest Ruhle on '' тоо ooo V Trans- 
mission through the Streets of Large Towns.”’ 


The Inventor of the Pilot Cable. 


In connection with the claim made by Mr. Loth for the INVENTION 
OF THE PILOT OR LEADER CABLE, correspondence has passed between 
the Royal Society of Edinburgh and the Academy of Sciences, Paris, 
in which it is shown that Mr. C. A. Stevenson was the real originator 
of the system. Mr. Stevenson’s invention was described in 1893 
in the Proceedings of the Edinburgh Society, who state that though 
compared with M. Loth's beautiful devices, made possible in these 
days by the remarkable developments in methods for detecting 
electric and magnetic changes, Mr. Stevenson's early methods may 
appear crude, but that does not invalidate his claim as the originator - 
and the first experimenter along these lines. Not only did he invent 
the pilot cable, but he was the first to demonstrate practically how 
it could be used in guiding vessels up estuaries and into harbours 
by means of electric signals from a sunk cable. 


In future SUMMER TIME will commence on the third Saturday in 
April and end on the third Saturday in September. The Act will 
be an annual, and not a permanent one. 


D 
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South-West Midlands Electricity District. 


The second inquiry into the scheme for improving the existing 
organisation for the supply of electricity in this district took place 
on the 29th ult. The Commissioners were Sir Henry Haward 
(chairman) and Mr. A. Page. | 

The CHAIRMAN referred to the suggestion of the promoters that 
the urban district of Perry Barr should be included in the area. 
Walsall and Sutton Coldfield Corporation raised no objection; the 
Urban District Council of Perry Barr considered that their area 
should be included, owing to its geographical position, but West 
Bromwich Corporation intimated they had an order under which 
they supplied the Hamstead Colliery Company, which was in the 
district of Perry Barr. Otherwise they raised no objection. | Реггу 
Barr had been provisionally placed in the North-West Midlands 
district, and it was necessary to know the attitude of the North-West 
Midlands Joint Conference in the matter. | | 

On behalf of the borough of WORCESTER, Мг. W. J. Hill objected 
to the proposal that his district should be under the jurisdiction 
of the proposed Advisory Committee, on which they had no repre- 
sentatives. : | | 

The CHAIRMAN assured Mr. Hill that his Corporation would not 
be in any sense under the control of the Advisory Committee. 

The scheme was then examined clause by clause, and in regard 
to supplies to railway companies, the chairman observed that at 
the first enquiry the railway companies had expressed their general 
satisfaction with the scheme. Since then they had submitted 
representations desiring to be placed in the same position as author- 


ised undertakings. 
Railway Supplies. 

Mr. A. TvroR (for the railway companies) said that in the area 
under consideration there was a district not under a joint authority, 
but being managed by existing companies and by the Birmingham 
Corporation, and his clients did not wish to be put in any 
worse position from the point of view of obtaining the supply they 
might need than they would have been in if there had been a joint 
electricity authority. It might be convenient for the railway 
companies to take a supply in one arca, and they might wish to use 
it outside that area. | " 

The CHAIRMAN suggested the following new clause: “ Any 
railway company desirous of taking a supply of electricity from 
either the Corporation or the Shropshire Company for the purposes 
mentioned in Sec. 5 of the Electric Lighting Act of t909, on making 
application accordingly to the Corporation or the Shropshire 
Company, as the case may be, may, in the event of a refusal by the 
Corporation or the Shropshire Company to apply for the necessary 
consent or order enabling such supply to be given, make repre- 
sentations to the Commissioners thereon ; and the Corporation Or 
the Shropshire Company, as the case may be, shall comply with any 
directions of the Commissioners in the matter." This clause was 
accepted, subject to an addendum defining the terms as to supply, 
period of contracts, etc. 


Hull Electricity Undertaking. 


The report of Mr. Arthur Ellis, consulting engincer, who was 
recently instructed by Наши. Electricity Committee to investigate 
the technical and commercial efficiency of the undertaking, was 
issued last Saturday together with “ observations ” upon the report 
by Mr. H. Bell, the City Electrical Engineer. 

In the course of the report, which fills 64 octavo pages, Mr. Ellis 
states that from the time the chief electrical engineer returned to 
duty the acting city electrical engincer (Mr. Magoris) ought to 
have reverted to his former position of deputy in every sense of the 
word, and the city electrical engineer should have become the sole 
adviser of his Committee. | 

Referring to the proposed installation of a 10000 kW turbo- 
alternator at an estimated cost of £123 721 two years ago, and the 
delay in carrying out the work, Mr. Ellis suggests a smaller unit, 
such as а 5 ооо kW set, should have been adopted, and in this the 
City Electrical Engineer agrees with him. The increased load during 
the past winter represents '' 5 630 kW in excess of the normal useful 
capacity of the plant available. The existing 5 000 kW set has 
been in commission for four years, during which time it has been 
on load for over 27 ooo hours, and has never yet been opened out 
forinspection." Further, he fears that inspection will not be possible 
until the new set has been put into commission. 

Dealing with administration, the report states that the troubles 
experienced during the winter of 1919-20 were largely due to the 
fact that a much greater load had been accepted than ought to 
have been placed upon the plant. Surprise is expressed at so many 
men being employed at the generating station, but an increase of 
the technical statt in the engine house and boiler house is desirable. 
The cost of repairs (£40 077 or o 52d. per unit) is described. as 
extraordinarily heavy. At the end of three years the capital 


Mr. Bell's Views. 


Mr. HERBERT BELL, City Electrical Engineer, in his report, deals 
with matters relating to himself and his assistant. (Mr. Magoris), 
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who acted as deputy during the war. He points out that several 
errors of fact and deduction have crept into the report owing to 
Mr. Ellis' lack of local knowledge ; but he substantially agrees with 
the conclusions on the high costs of production, the exhaustion of 
reserves, and the under-estimation of capital cost of new machinery. 

At the last meeting of the Electricity Committee, the following 
resolution was passed unanimously :—'' That the Committee are of 
opinion that the City Electrical Engineer has shown some weakness 
under very adverse conditions in the management of the under- 
taking during the most trying time following his return from the 
war, and are further of opinion that he should have taken up a 
stronger attitude to assert his authority ; they are further of opinion 
that on his statement that he can in two years put the undertaking 
in a sound position, if given suitable assistance, including a combus- 
tion engineer, the Committee are willing to give him their whole- 
hearted support and confidence for the before-mentioned period.” 
The Committee agreed to advertise for a technical assistant and a 
combustion engineer, on Mr. Bell's recommendation. 


e е Ф e 
Lighting in Factories and Workshops. 

The THIRD REPORT OF THE DEPARTMENTAL COMMITTEE on 
Lighting in Factories and Workshops, just issued. follows lines 
foreshadowed in the discussion on industrial lighting before the 
Illuminating Engineering Society a few months ago. The Report 
commences with a summary of the two former reports issued in 
1915 and 1921. The former recommended statutory provision 
requiring adequate and suitable lighting in general terms in every 
part of a factory or workshop, and indicated minimum values 
desirable in the interests of safety, The latter dealt generally with 
the avoidance of glare, flicker and inconvenient shadows. The 
third report takes up the more complex question of “ adequacy of 
lighting ’’—1.e., the provision of sutficient illumination for the 
efficient carrying on of industrial processes. The Committce, in 
our opinion rightly, have formed the opinion that much work 
remains to be done before the regulation of such hghting can be 
established on a basis of definite legal minima for illumination. 
Instead of this they furnish, in an appendix, a comprehensive list 
of processes classed respectively as “ fine work ” (requiring 3 foot- 
candles) and ‘ very fine work " (requiring 5 foot-candles), which is 
intended to serve as a guide to practical requirements, but not as 
legal minima. Particulars of values specified in American codes 
of industrial lighting are also summarised. It is remarked that 
ample proof is forthcoming of the relation between lighting and 
production and safety. It is accordingly suggested that the 
principal industries should be invited to assume: partial responsi- 
bility for the fixing of legal values in the future, by sharing in the 
researches on which they might be based. 

It is gratifying to note that the judicious policy of the Committee 
is justified by the fact that the general standard of lighting has 
risen and is still rising. This is substantiated by diagrams for the 
various textile industries showing the percentages of workrooms 
that are lighted to various intensities. The three reports of the 
Committee now available furnish both a summary of actual con- 
ditions in factories and an indication of what constitutes good 
practice, and we do not doubt that the adoption of their very 
moderate recommendations will lead to further improvement, 


French Hydro-Electric Works. 


An ambitious PROGRAMME OF PUBLIC WORKS is projected by the 
FRENCH Government, the cost of which would be borne by Germany, 
in the form of reparation in kind. The schemes would involve 
an expenditure of eighteen and a half milliards (about £370 ooo ooo 
at present rates), but it has been decided to concentrate in the first 
instance upon important work which will involve the expenditure 
of from four to five milliards (£80 ooo ooo to £100 ooo ooo). "These 
include the devclopment of the Rhone, including the construction 
of locks and lateral canals, and the erection of a big hydro-electric 
power station which will supply electricity in bulk to various 
districts and even to Paris. The works would take ten years to 
complete, and their estimated cost is three milliards six hundred 
thousand francs (£72 ооо ооо). Other hydro-electric stations will 
be constructed in the Truyére district, at a cost of two hundred and 
twentv millions (£4 400 ooo), and in Dordogne, at a cost of two 
hundred and sixty millions (£5 200000). About a milliard 
(£20 ooo ooo) would be devoted to the construction of the Saar- 
Moselle-Meuse Canal and the Meuse-Scheldt Canal. The plant and 
material for carrying out the works would be applied for by the 
State through the Reparation Commission. It is estimated that 
about то ооо German workmen would be employed for то years 
on the development of the Rhone. There is sure to be strong 
opposition to this programme by French manufacturers and workers, 
and though it would probably benefit France very greatly, we have 
our doubts as to the possibility of carrying out the schemes, or 
even any considerable portion of them in the manner suggested, 


A fire broke out last week at Tinsley Park Pit gencrating station, 
near Sheffield, which supplies electricity for lighting and power 
underground. Damage estimated at over fI ooo was done, but 
coal production was not interfered with. 


We regret to record the death of Mr. WaLTER KING, proprietor 
of our contemporary, the '' Gas Journal.” 
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Parliamentary Intelligence. 


Electricity Supply Bill. 


On the 29th ult. this Bill came before the Standing Committee 
of the House of Commons, presided over by Sir Samuel Roberts. 


Procedure. 


Mr. GEORGE BALFOUR moved an amendment to clause I, which 
authorises joint electricity authorities (with the consent of the 
Electricity Commissioners under Regulations of the Treasury) to 
borrow money, to issue bonds, and to make temporary arrangements 

with bankers for financing the undertaking. 
|. The object of the amendment was to substitute Provisional Order 
procedure for that suggested in the Bill—namely, by special 
resolution of the House. Mr. Balfour said he desired to secure 
effective control of Parliament over the exercise of borrowing powers 
by joint electricity authorities. Resolutions of the House were 
not effective control because they were often passed when members 
were unaware that they were to be moved, and they were often 
passed after 11 o'clock. 

Mr. A. NEAL, Parliamentary Secretary to the Ministry of Trans- 
port, agreed that the House ought to have the final word in regard 
to borrowing powers. In his opinion the course proposed in the 
amendment would be impracticable. It was being urged upon him 
that an enormous waste of public money and time was involved in 
private bill procedure. Under the procedure already sanctioned 
there would not be a single point of importance which would not be 
discussed by the time the inquiry was concluded, and although at 


that stage the Minister could, on representations by interested 


parties, order a further inquiry, he would not care to accept the 
responsibility of the further expense of a useless inquiry. 

On a division, the amendment was rejected by fourteen votes to 
nine. 

Payment of Intereet. 

Mr. GEORGE BALFOUR also moved an amendment to omit the 
words '' including the payment of interest on money borrowed for 
capital expenditure while the expenditure remains unremunerative ”' 
He regarded that as very bad finance. It was leaving to the Elec- 
tricity Commissioners the right'to say that, money could Бе 
borrowed and used to pay interest while the expenditure remained 
unremunerative. 

On Mr. Neal agreeing tolimit the payment of interest to a period 
of five years, the amendment was withdrawn. | 

Mr. GEORGE BALFOUR also moved a further amendment, fixing 
a limit of thirty years for the repayment of the money borrowed for 
the purposes of their undertakings. 

Mr. NEAL pointed out that the period would be fixed by the 
Commissioners under regulations, and the usual period for land 
was sixty years and forty for mains. 

After discussion the Committee agreed to accept sixty years 
instead of-thirty, provided the Minister (before the report stage) 
considered the question of differential periods for different matters— 
lands, roads, transmission mains, machinery, etc. 

Clause 1 was then passed, as were Clauses 2, 3 and 4. 

On Tuesday, Mr. Ско. BALFOUR moved to leave out of Clause 5 (1) 
the words giving power to the council of any county or any borough 
or county district having a population of not less than 50 ооо 
wholly or partly within the district of a joint electricity authority 
to lend money to the joint electricity authority, or to subscribe to 
any securities issued by it, or to guarantee interest on money 
borrowed by the joint authority. 

The amendment was rejected by 25 votes to 10. 

In Clause 5 (1) (c) it is provided that councils (except the L.C.C.) 
must not exercise the above mentioned power to lend money to a 
Joint electricity authority without the consent of the Minister of 
Health, and Mr. WADDINGTON moved an amendment providing 
also that such power shall only be exercised in the manner provided 
by the Borough Funds Acts 1872 and 1903. 

he amendment was rejected. 

In the same sub-section it is provided that nothing in the section 
shall authorise the raising of any money or the giving of any 
guarantee as aforesaid which would involve the council in an annual 
liability exceeding the amount which would be produced by a rate 
of td. in the £ in cases where the council are not authorised undertakers. 

г. Сео. BALFOUR proposed to delete the words in italics, but the 
amendment was rejected. | 

D. TREvELYAN THOMSON then moved to insert in the same 
s Section after ‘‘ rd. in the £” the words “ or such larger amount 
t Шау be determined by the Minister of Health." Amendment 

re by 24 votes to 13. : 

ause 5 (4) provides that a scheme constituting a joint authority 


ay include provisions authorising or requiring companies or other 


ч ES Tepresented on the authority to contribute to its adminis- 
requis expenses. Mr. Geo. BaLrougs moved to delete “ or 
n 


E," but the amendment was rejected, as was a further 
Ment by Mr. KILEY to omit the word “ authorising.” 

a TREVELYAN THOMSON moved that Clause 7, relating to the 
wa. 5—3 Of the Electricity Commissioners, be deleted. Не said it 


amend 


thts not à sound proposal that a Government charge should be 
the hs upon the local authorities. His motion was supported by 


‘sociation of Municipal Corporations. 
: amendmeht was defeated, and several clauses were then 
‚ Subject to slight amendments by Mr. A. NEAL. 


ri 
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Clause 14 was deleted. This related to the relation between 
prices to be paid for current and dividends to be paid by companies, 
in cases where powers of purchase of the undertaking are suspended. 

On Wednesday an amendment was proposed by Mr. Wm. 
GRAHAM to Clause 15 (which provides that a joint authority may 
delegate to particular undertakers the powers and duties of the 
authority for a specified area), to enable this authority to be given 
to such undertakers if the Electricity Commissioners, after holding 
an inquiry, were satisfied that the formation of a joint authority 
for a certain district is unnecessary and that any one of the authorised 
undertakers has provided or agreed to provide a generation station 
capable of supplying the district. ; 

Mr. NEAL, having mentioned that the Commissioners were not 
compelled to set up a joint authority and were already proposing to 
sanction two schemes in the manner Mr. Graham suggested, the 
amendment was withdrawn. 

Mr. TREVELYAN THOMSON moved to add to Clause 15 that the 
powers and duties relating to the area of an authorised municipal 
undertaker shall not be exercised by any other authorised under- · 
taker, not being a local authority, unless an absolute majority of 
the members of the joint authority representing authorised under- 
takers, who are local authorities, consent to such exercise. 

The amendment was rejected. 

Mr. KILEy moved an amendment to leave out paragraph (a) of 
Clause 16, which reads (with the introductory words of the Clause) : 
“ Subsection (1) of section 12 of the principal Act shall have effect as 
if:—(a) the words from '' except ” in paragraph (b) of that sub- 
section to the end of the paragraph were omitted therefrom.” 

Mr. NEAL admitted that Clause 16 perhaps went rather further 
than was desirable, and he welcomed a full discussion upon it. It 
gave the Commissioners power to authorise a joint electricity 
authority to supply electricity in any part of the area of a power 


_ company without the company's consent if the company were not 


able or not willing to give the required supply. 

Mr. GEO. BaLFour said that the Government could easily alter 
the form of words so as to safeguard the rights of the companies. 
Clause 14 of the principal Act referred to conditions where a little 
corner of a power company's area might be more conveniently 
supplied from another source, but did not contemplate lopping off 
a large part of a company's area. 

Mr. Marriott favoured the retention of the Clause. 

The proceedings had not concluded when we went to press. 


Thc Rutenberg Concession. 


The debate on this matter in the House of Commons on Tuesday 
was somewhat disappointing. Many irrelevant statements were 
were made by both opponents and supporters of the concession, 
but the real points were either ignored or dealt with inadequately. 
It has been alleged that the concession amounts to a virtual 
monopoly of electricity supply in Palestine; that it was granted 
without inviting public tenders in an adequate manner ; and that 
the scheme may ultimately lead to a charge upon British taxpayers. 
To none of these allegations was an adequate answer made. 

In the course of his reply to the critics of the concession, Mr. 
CHURCHILL said that the regular Colonial Office procedure had been 
followed. The concession was framed in exactly the same manner 
and spirit as concessions granted in any of the Crown Colonies ; 
the technical matter was submitted and examined by the consulting 
engineer. The maximum profit available to the company was 
fixed at 12} per cent., and it could not possibly mature for six or 
seven years. The Palestinian Government had full right of re- 
purchase at intervals of ten years. The whole of the matters were 
laid before Parliament and the public six months ago by the Colonial 
Office. No other application was received. British firms sent in 
tenders for electric lighting contracts, but the prices were nearly 
double. Two inhabitants (one an Arab and the other a non-Arab) 
asked that their names might be registered for future concessions 
for agriculture, telephones and all kinds of things, but they furnished 
no plans, estimates or schemes. At the same time Mr. Rutenberg 
put in full details of that important scheme. It was not until 
July, 1921, that he directed the High Commissioner to say that 
we would entertain applications for concessions in regard to certain 
public services, and that declaration was publicly m de by the High 
Commissioner. A considerable interval elapsed, and no other 
pplication was received except the scheme of Mr. Rutenberg. The 
project had fallen extremely flat outside Zionist circles, and nearly 
all the money that had been promised came from associations of a 
Jewish character, and was almost entirely on a non-profit making 
basis. 

Telegraph (Money) Bill. 


In the debate on the second reading of the Telegraph (Money) Bill, 
on Monday, MR.-KELLAWwAY said he had found the report of the 
Select Committee of great advantage to him in coming to a decision 
on a number of matters, and the majority of the recommendations 
had been carried out in the spirit, if not in the form recommended. 
But he was not prepared to carry out the Committee's recommenda- 
tion for the complete separation of the post and telegraphs from the 
mails of this country. In 1 500 offices in this country there was a 
common staff able to deal with postal and other matters, and any 
attempt to divide them would be to make the service hopelessly 
expensive and difficult. He proposed to appoint a Controller of 
Telegraphs and Telephones. In reply to MR. AMMON, who asked 
if this meant a new appointment or a consolidation of the two 
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services under one Controller, as there had always been a Controller 
of Telegraphs, Mr. KELLAWAY said the position of the Controller 
of Telegraphs and Telephones was more in the nature of a closer 
definition and enlargement of the duties which had been carried 
out by Mr. Dalzell It did not mean the appointment of a new 
officer, because he was already in the service of the Post Office ; 
but they would then have a man at the head of that branch of the 
service who could be held immediately responsible in regard to the 
whole administration. 


Safeguarding of Industries Act. 

Ор the 29th ult. Mr. WALLACE asked the Prime Minister whether, 
in view of the sharp division of opinion in commercial circles regard- 
ing the benefits or otherwise derived from Part I. of the Safeguarding 
of Industries Act, he would consider the desirability of appointing 
a Commission to inquire into the results of the working of Part I 
before deciding to put Part II in operation ? 

In reply, the Parliamentary Secretary to the Board of Trade (SIR 
W. MITCHELL-THOMSON) said inasmuch as Part I of the Act dealt 
with an entirely different problem from that with which Part II 
was intended to deal, it did not appear that an inquiry into the 
operation of Part I would throw any light on the expediency or 
otherwise of the proposed order under Part II, which related to 
industries of quite a different character. 


Brazilian Centenary. 

Mr. LLOYD GEORGE, replying to VISCOUNT CURZON in the House 
of Commons on Monday, said the Government, on reconsideration, 
had decided that H.M. ships “ Hood ” and “ Repulse " should be sent 
to Rio Janeiro to represent the British Empire in connection with 
the Brazilian centenary. It was estimated that the cost would 
be a little over £50 000. 

i Private Bills 


THE LONDON ELECTRIC AND CITY AND SOUTH LONDON RAILWAY 


CoMPANIES BILL passed its third reading in the House of Commons 
on June 28th, and the Ayr Burgh (Electricity) Bill passed its second 
reading. ‚ | 

The Коүлт, ASSENT was given to the Nottinghamshire and 
Derbyshire Tramways Act, 1922, on June 2oth. 


Legal Intelligence. 


Electricity Supply Agreements. 

Mr. Justice Roche heard an action last week in which the 
North Metropolitan Electrical Power Distribution Co. claimed 
from the Purity Laundry Dyeing and Cleaning Works £179 for 

icity supplied. 

Sr. Cane HÍENDERSON (for plaintiffs) said that in June, 1914, 
plaintiffs agreed to supply defendants with electricity at special 
rates, and there was & clause in the contract to the effect that 
at the end of seven ycars defendant had the option of extending 
the contract for another three years. When the end of the seven 
years came defendants made no effort to extend by exercising their 
option, and plaintiffs omitted to tell defendants that the contract 
was at an end. Later, however, they wrote that the agreement of 

une, 1914 was at an end and that defendants, not having exercised 
their option to extend the agreement, plaintiffs were willing to 
continue the supply at their standard rates. If the defendants 
could not agree then the supply would be discontinued. Corres- 
pondence ensued in which defendants said that as plaintiffs had not 


* 


given them notice of the expiry of the contract they took it for 
granted that they were within their rights in exercisiong their 
option. Eventually, it was agreed that plaintiffs should continue 
to supply electricity to defendants at the old rate, without prejudice 
to their right to charge the standard price if his Lordship decided 
in plaintiffs’ favour. | 

For the defence, Mr. ALFRED THORP said he managed the laundry 
business after the death of its proprietor. He read the agreement, 
and came to the conclusion that he exercised his option to extend 
the contract if he continued to take electricity after june, 1921. 
He therefore gave plaintiffs no formal notice of his intention to 
exercise the option, thinking it was unnecessary. 

After Mr. Сотеѕ PREEDY had addressed the court for defendants, 
and Mr. CRAIG HENDERSON had replied, 

His LonbsHIP, in giving judgment, said he had some sympathy 
with defendants, but he could not find in their favour. He was of 
opinion that the option to continue the contract should have been 
exercised during the currency of the agreement, and that defendants 
should have acquainted plaintiffs of their intention to exercise 
it as from June 24, 1921. No inference could be drawn in de- 
fendants’ favour from the mere fact that plaintiffs continued to 
supply power after the contract expired. Consequently judgment 


must be for plaintiffs for the amount claimed, with costs. 
Fraudulent Consumption of Electricity. 

At the Belfast Recorder's Court, recently, Hugh James M'Kerrell, 
of Larne, was indicted on a charge of fraudulently abstracting and 
using, on March 22nd last, electric current, the property of Wm. 
Crawford, carrying on business as the Larne Electric Supply Co. 

Evidence was given by a witness that at accused’s premises, & 
motor and cycle shop, two electric wires had been tapped before 
passing through the meter. Those wires supplied the light for 
defendant’s garage. When spoken to about the tapping, M'Kerrell 
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said it had been done the night previous to get light in the oil store. 
On a previous occasion witness found two wires hanging loosely 
near the meter, and he warned the accused that it was a serious 
offence. For the heavy quarter of the year ending December 
accused’s meter only registered six units at 11d. per unit. 

GEORGE SAUNDERS, manager of the Larne Electric Supply 
Works, said 200 units in the quarter would not be excessive for the 
lamps used in M’Kerrell’s premises. Defendant -had previously 
occupied a house in another road and witness found that the wires 
had been tapped in the attic of that dwelling. 

For the defence, WALTER PLEASANCE, electrical engineer, gave 
evidence and said the reason the meter did not register was because 
the wires were incorrectly connected. Witness carried out a test 
with all the lamps in the place, and during two hours he could see no 
sign of the meter registering. 

Accused was found guilty, and sentenced to four months’ hard 
labour. 

Action for Injuries by Tramcar. 


At Leicester County Court, on the 29th ult., Mrs. M. A.. Baker 
sued Leicester Corporation to recover £250 for injuries alleged to 
have been caused by the negligence of a tramear driver. On Novem- 
ber 28th last, while cycling home from business, plaintiff was run 
into by a tramcar which struck the rear wheel of the cycle, pitching 
her off and dragging her along about 15 yards. She was pinned 
beneath the car, and sustained a fractured left shoulder, &c. 
She had not yet fully recovered, and was still unable to follow her 
employment. She alleged that the accident was due to the tramcar 
driver not keeping à proper look-out, not giving any warning of 
approach and not bringing the car to a standstill with sufficient 
promptitude. 

After evidence had been given for the plaintitf, ALFRED SMITH, 
driver of the car, said that on the day of the accident two cyclists 
were in front of him. Plaintiff essayed to go to the left, and her 
wheel skidded. He applied the brakes, but he was unable to avoid 
running into her. Other witnesses said the gong was sounded and | 
the brakes applied. 

After his Honour had summed up the evidence, the jury returned 
a verdict in favour of defendants, and judgment was given 
accordingly. 

Fine for Not Fencing Machinery. 

At the Llandudno Petty Sessions on Monday, the Urban Council 
were charged with having neglected to fence a sprocket wheel 
driving the stoking mechanism of one of the boilers at the electricity 
generating station. It appeared that on March 17th an employee of 
the Council caught his foot in the chain gearing running over the 
sprocket wheel, and subsequently died from the effects of the 
injury he received. The gearing had been fenced since the accident. 

For the defence, Mr. R. V. Johnson explained that the machinery 
was supplied by a first-class firm, and that it could be dangerous 
was not realised until the deplorable accident occurred. The works 
had been visited regularly by the factory inspector, but he had 
made no complaints about the lack of fencing. 

A fine of £1 was imposed. 


Rent of Ship’s Wireless Apperatus. 


Last week Mr. Justice Roche heard an action brought by the 
Société Anonyme Internationale de Telegraphie sans Fils, a Belgian 
company, against G. E. Ambuticlos, for the recovery of £871 115. 4d., | 
the rent due for wireless apparatus supplied under an agreement 
made in July to the s.s. '' Evangelos,” of which defendant was alleged 
to be the owner. 

The defence was that it was not defendant who was liable under 
the agreement, but his brother, the owner of the vessel. 

After evidence had been called in support of plaintiffs' case, the 
hearing was adjourned over the Long Vacation to enable further 


- discovery to be made for the purpose of information to be obtained 


as to who was the registered owner of the vessel. 


Wireless Sets Fraud. 


At Marylebone (London) Police Court last week, William Parsons, 
a dental mechanic, was sentenced to six months’ imprisonment for 
being in the unlawful possession of a number of postal orders, a 
cheque, and a money order, and obtaining two guineas by fraud 
from Leonard William Sims. Defendant advertised for sale 
“ ten-guinea wireless sets for two guineas ” in the name of Barkers, 
Ltd., Queen’s Road, Bayswater, which was an accommodation 
address. Police inquiries showed that he was not apparently in a 
position to supply the sets, and there were seven other cases. 


AN OUTING of the staff of BENN BROTHERS took place on Saturday 
last, when about 100 members of the firm visited Windsor Castle and 
Eton College. In the absence of Sir Ernest Benn, who was on a 
business visit to Vienna, Lady Benn presided at the luncheon. 
Two of the directors, Mr. C. E. Hughes and Mr. Frank Elliott, were 
also present. A most enjoyable day was spent. 


Efforts are being made by the special Commission dealing with 
electricity supply in the PROVINCE OF LIEGE to establish a co- 
operative society (with a capital of twelve million francs), in which 
the various communes would participate, for the distribution of 
electricity throughout the entire province. There are 344 communes, 
but 79 of the most populous ones already have an electrical service, 


- 
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A sum of £30000 has been given to MARLBOROUGH COLLEGE by 
Mr. Herbert Leaf to defray the cost of installing electric light at the 
school. At Mr. Leaf's wish the balance is to go towards the erection 
of a War Memorial Hall. . 


Gourock Town Council have completed negotiations with 
Greenock Corporation for a supply of electricity to the town. 
It has been decided that Gourock shall obtain their own Special 
Order and transfer it to Greenock. 


After considering the relative merits of high pressure gas and 
electricity for the lighting of Princes Street when the conversion 
takes place to electric tramway traction, EDINBURGH Cleaning and 
Lighting Committee have agreed to recommend the adoptio 
of 286 c.p. electric lights. | 


The scheme formulated by Mr. C. H. Wordingham to meet 
SovTHEND's growing demand for electricity, was considered by the 
Town Council last week, and after a debate lasting over two hours 
was referred back to the Light Railways and Electric Lighting 
Committee. | 


EDINBURGH Electricity Committee recommend the Town Council 
to withdraw from the National Joint Board of the Electricity 
Supply Industry, so that the Committee may be free to appoint 
employees on such terms as they consider fair and reasonable, 
instead of having the terms regulated by the Board. 


Chudleigh Electric Light and Power Company give notice of 
intention to apply to the Electricity Commissioners for a Special 
Order to authorise the company to supply electrical energy in the 
parish of CHUDLEIGH, in the rural district of NEWTON ABBOT. Any 
objections must be sent to the Electricity Commissioners by July 
31st. 


WATFORD Urban Council give notice of intention to apply to the 
Electricity Commissioners for a Special Order to extend the Council's 
area of electricity supply to the borough of Hemel Hempsted and 
part of the rural district of Hemel Hempsted, etc. Any objections 
must sent to the Secretary of the Electricity Commission by 
july 25th. 


ACCRINGTON Corporation have been'asked to pay /218 7s. as their 
share of the expenses incurred by the Electricity Commissioners 
during the last financial year. The council are now protesting 
against these expenses being placed on the various supply authorities, 
and the local Member of Parliament is being asked to move, or 
support, an amendment to the Bill now before Parliament repealing 
"s PSone giving the Electricity Commissioners power to make 

s call. 


Application is to be made to the Electricity Commissioners by 
HeREFORD CrrY COUNCIL for sanction to borrow £21 000, £11 000 
of which is to meet money overspent, and {10 ooo for connecting 
Tural consumers to the main cables already in existence. At a 
special meeting of the Council last week it was stated that the 
Electricity Committee were not aware of outstanding liabilities, 
amounting to several thousands of pounds, until the accounts were 
sent in. A special sub-committee has been appointed to hold an 
Inquiry into the state of affairs. 


Hackney Electricity Committee have been caused great trouble 
and expense by the fouling of the condensers by polluted water 
from the River Lea. Recent tests for sterilizing the water with a 
Paterson manometer type chloronome have, however, proved entirely 
successful, and in addition have resulted in a saving of over £30 a 
week (/2 тоз. for labour, £28 for coal, owing to the improved vacuum), 
and thecommittee have decided to purchase a chloronome from the 
Paterson Engineering Co. for £270, less £20 for the hire of a temporary 


Plant, and to erect a shed for the storage of the plant at an estimated 
cost of /тоо. 


At the last meeting of MENar BRipGE Urban Council, it was 
reported that the ownership of the Menai Bridge electricity under- 
Co 6 had been transferred from the Electricity Supply Co. to the 
асе as from May 31st, the purchase having been completed and 
tha balance (£630) of the purchase price paid. It was resolved 
t an application be made to the Electricity Commissioners for 
оа to a loan of £800 to cover the cost of the purchase of the 
ыр ertaking and miscellaneous items. Mr. Mathews and the chair- 

an gave an account of their interview with Mr. Price White at 
Walt as to the position in regard to bulk supply from the North 

es Power Company. ‘There was а probability that matters would 
Vell advanced by the end of the summer. = 


А терот on electricity supply and distribution for the COUNTY OF 


East LOTHIAN AND BURGHS from the bulk supply of Edinburgh 
М, ration has been prepared for East Lothian County Council by 
rop, W. Hogarth, on behalf of Buchan and partners, consulting 
se: _Mr. Hogarth is of opinion that a scheme for public 
РВУ alone ‘(apart from any supply to the coalfields) for the 
while”, districts and burghs could be made a paying proposition, 
yet providing the supply at favourable rates to consumers. 
considers, however, that the only chance of consumers in the 
А county and burghs getting a supply at reasonable rates and 
with t à reasonable time, is to have, tħese eastern districts grouped 
istri * western county and burghs, and to treat all the county 
cts and burghs indicated as part of the one complete dis- 
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tributing proposal, although the scheme might be carried out in 
sections, and the capital outlay spread over a few years. He 
estimates that the total capital for the scheme would be about £47 ооо. 


New Schemes and Mains Extensions. 


Leyton Urban Council has received sanction to a loan of £4 ooo 
for services. 


WATFORD Urban Council has received sanction to borrow £35 000 
for additional plant for the electricity works. | 


BLACKBURN Corporation propose to borrow /40 ооо for work їп: 
connection with the Whitebirk generating station. 


BARNSTABLE Town Council has applied to the Electricity Com- 
missioners for a loan of /т 300 for extensions to the plant. 


The residents of West KILBRIDE and SEAMILL have decided 
to promote, a company to distribute electric light, with a capital 
of £6 ooo, divided into 6 ooo shares of £1 each. 


The Tynwald Court of the House of Keys has granted DovGLAs 
(IsLE or Man) Town Council leave to borrow £62 ooo for carrying 
out work authorised by the Corporation Electric Light and Power 
Act, 1921. 


OxForRD City Council have authorised the Oxford Electric Co. 
to abolish the present d.c. 100 V supply and to substitute the three 
phase four-wire system, provided the company bear any expense 
involved in altering consumers’ apparatus. 


A new 7 500 kW turbo-generator and four new boilers have been 
installed at the Hylton Road electricity station of SUNDERLAND 
Corporation. As a compliment to the chairman of the Electricity ' 
Committee, the new turbine has been named the “ R. J. Wilson." 


At the request of OswALDTWISTLE District Council, Accrington 
Corporation have consented to give a temporary supply of electricity 
to meet the requirements of Church Beaming Co. and Moscow 
mill (Messrs. Crossley, Whewell and Co.) until permanent arrange- 
ments can be made. 


FurHAM Borough Council have decided to apply to the Electricity 
Commissioners for sanction to borrow /20 148 in connection with 
the electricity undertaking as follows :—Mains extensions: com- 
pleted work, £5078; work in progress, £7 770; Lewis Trust 
extension, {1 300; future mains extensions, etc., /6 ooo. 


REIGATE Town Council has received the consent of the Electricity 
Commissioners to the extension of the generating station by the 
installation of three 350 kW single-phase Diesel sets, and to loans 
of £3 ooo for building work, and {30 000 for plant. A further loan 
of {6 ooo in connection with the extensions has been applied for. 

The Mayor of Bethnal Green (Councillor J. J. Vaughan) on 
Saturday formally inaugurated the borough's first housing scheme. 
It comprises 166 four-storey tenements, each to contain either two 
or three rooms with scullery and bathroom, and each provided with 
hot and cold water and lighted with electricity. The tenements 
are to cost about /200 ooo, and the sale of three acres has cost 


£33 200. 

Increased demand for current by N. Worsley, Ltd., textile manu- 
facturers, has necessitated the erection of a new 500 kW transformer 
at ACCRINGTON electricity works. Extensions at Howard and 
Bullough’s Globe Works will require an additional supply of 
160 250 kW at 400 V, and the Electricity Committee are considering 
tenders for the necessary cable and switchgear. The Corporation 
have agreed to the placing of illuminated signs on the electrical 
standards of the borough, 

: DumFriEs Town Council has decided to acquire thé undertaking 
of the Dumfries Electricity Supply Co. at a cost of {60 ooo. The 
Town Council of the adjoining burgh of Maxwelltown has also 
decided to purchase the electric light undertaking there for /8 ooo 
on the understanding that it will be taken over by Dumfries Town 
Council and run as the gas supply is run at present. It is expected 
that an expenditure of £14000 to £20 ooo will have to be under- 
taken in order to extend the works to provide increased output. 

. The WREXHAM Town Council have made provisional arrange- 
ments with the proprietors of the Wrexham Colliery, two miles 
distant, for a reciprocal supply of electricity to and from the colliery, 
and application is to be made to the Electricity Commissioners for 
sanction to borrow £6 586 for the necessary work. Of this sum 
£3 250 will be required for the cable to the colliery and {2 151 for 
& 500 kW rotary converter. Application is also to be made for 
permission to borrow £5 ооо for the provision and laying of cables 
in place of the existing cables to feeders in various parts of the town. 


At Tuesday's meeting of the Lonpon County CoUNCIL the 
Special Committee on London Electricity Supply presented a long 
report on the recent inquiry by the Electricity Commissioners into 
the application for sanction to erect electricity stations at Angel" 
stein’s Wharf, Charlton, and at Belvedere. The facts of the 
present situation are set out fully and some extracts from the 
evidence are reproduced, and the Committee recommended the 
Council to endorse the statement made on its behalf at the recent 
inquiry, and that ' in the event of consent being given to the 
proposals of the West Kent Company the Council will feel called. 
upon to review the whole position, and in particular to reconsider 
its attitude with respect to the transfer to a Joint Electricity 
Authority of its purchase rights over the undertakings of the London 
electric supply companies.” 
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Personal and Appointments. 


Mr. JouN WALSH, electrical engineer, has been elected to fill a 
casual vacancy on the Blackburn Town Council. 


ALDERMAN THOMAS HUNTINGTON has resigned his position 
as chairman of Lancaster Electricity Committee. 


The honorary degree of D.Sc. has been conferred by the University 
of Oxford on Prof. JEAN PERRIN, professor of physical chemistry 
in the University of Paris. 


Mn. J. F. CoGan, the late secretary of the Guildford Electricity 
Supply Company, has been awarded £510 compensation for the loss 
of his position upon the acquision by the Corporation. 


Mr. T. H. TURNER, metallurgist in the research department, 
Metropolitan Vickers, Ltd., Manchester, has been appointed 
Assistant Lecturer in Metallurgy at Birmingham University... 


Shefheld University, last Friday, conferred the hon. degree of 
Doctor of Engineering on 51к CHARLES Parsons. Mr. DOUGLAS 
Vicars, M.P., was also to have received a degree, but was unable to 
attend. 


On his retirement after 48 years' service in the electrical depart- 
ment of the London and North Western Railway Company, 
Mr. THOMAS HANDLEY, of Llandovery, has been presented with a 
gold watch. 


It is stated that Mr. R. A. DALzELL is to be appointed Controller 
of the Telephone and Telegraph Service, a post which the Postmaster- 
General has just created as a means of improving the service. 
Mr. Dalzell began his connection with telephony twenty-five years 
ago when he joined the National Telephone Co. 


Last Thursday, at Clarence House, St. James, the Duke of 
Connaught, President of the Royal Society of Arts, presented the 
Albert Medal of the Society for the present year to Sir DUGALD 
CLERK “in recognition of his important contributions, both 
theoretical and practical, to the development of the internal com- 
bustion engine." 


Mr. J. McErRov, who recently retired from the position of 
manager to the Manchester Corporation Tramways through ill- 
health, was presented by the staff on Saturday with an inscribed 
gold watch, and Mrs. McElroy received a gold brooch. Mr. Wood, the 
assistant manager, made the presentation. In the evening Mr. 
McElroy was entertained to-dinner at the Queen’s Hotel. 


Sır WILLIAM NOBLE, who recently retired from the position of 
Engineer-in-Chief to the Post Office, has been presented by the 
engineering staff with a gold watch, a gold cigarette case, a gold- 
mounted fountain pen, two jewelled brooches for his wife and 
daughter, a pearl ring, a set of silver spoons and forks, and several 
books. The presentation was made by Major T. F. Purves, the new 
Engineer-in-Chief. 


Mr. J. W. WirLMor, who last Thursday celebrated the jubilce of 
his wedding, was the inventor of several improvements in 
pneumatics and telegraphy, including a double-sluice pneumatic 
valve, an intermediate signaller, a quick-break electric light 
switch, and an air motor for driving telegraph instruments ; also 
various improvements in the Wheatstone system of automatic 
telegraphv. Mr. Willmot, who is 73, served his apprenticeship 
with the old Electric and International Telegraph Co., He sub- 
sequently became Controller of Factories, Postal Telegraphs, and 
retired at the age of 60. S 


Business Items, etc. 


PONSFORD AND MaCcHarpy have recently opened new showrooms 
at 32, Reform Street, Dundee. 


THE BEDFORD ELECTRICAL AND RADIA Co. have opened show- 
rooms at 7 St. Peter’s, Bedford. 


The London office of BRITISH INSULATED AND HELsBY CABLES, 
LTD., is now at Surrey House, Embankment, W.C.2. 


THOMAS BROADBENT AND Sons announce that their works will be 
closed for the annual holidays from 5 p.m., Friday, July 14th, until 
9 a.m., Monday, July 24th. 


MR. А. L. Воттом, late of W. J. Cannon and Co., electrical 
engineers, of King Strcet, Margate, has started business on his own 
account at 1c, Cliftonville Parade, Margate. 


Mr. H. A. MuMFoRD has been appointed district manager at 
6, 7, and 8, Albion Place, Leeds, for the Edison Swan Electric Co., 
in succession to Mr. J. D. Chisholm who has resigned. 


Mr. P. G. CAMPLING, deputy general manager and engineer for the 
past eight years of the Rhondda tramways, has been appointed 
engineer and general manager to the Great Yarmouth Electric 
Tramway Department. There were 119 applicants for the post. 


The INTERMITTENT LAMP AND SIGN COMPANY, St. Bride’s Avenue 
London, E.C.4., have recently placed on the market an ingenious 
intermittent electric lamp, called ‘‘ The Wonder," which should 
prove useful for advertising purposes in show windows, etc. By 
means of a thermostat in the lamp cap, there are alternate periods 
of five seconds of light and darkness. The lamp is automatic in 
action and can be used on 110, 220 and 440 V. circuits. 
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Telephone and Telegraph Notes. 


The members of the HoNc Кокс Chamber of Commerce are 
agitating for improved cable facilities and for the erection of a 
commercial] wireless station. | 


Ав ANOTHER SUBMARINE CABLE is to be laid BETWEEN GREAT 
BRITAIN AND CHINA by the Eastern and Associated Telegraph 
Companies the commercial requirements of the colony will be 
met and the agitation will cease. 


The ANGLO-PORTUGUESE TELEPHONE COMPANY announces that 
the Portuguese Government has authorised an increase in the 
company’s present tariffs, amounting to 75 per cent. in the case ot 
commercial users and 50 per cent, in the case of private houses. 


The Postmaster-General announced last Friday that the cable 
from ANGLESEY TO KINGSTOWN had been cut, presumably near the 
Irish Coast, and that telegraphic communication between Great 
Britain and Southern Ireland had therefore ceased. The cable to 
Belfast is still working and is the only means of communication with 
Ireland, telephones having been stopped early Thursday morning. 


The latest '' Bulletin " of the Chinese Government Bureau of 
Economic Information states that the Kellogg Switchboard and 
Supply Co. has signed a contract for the installation of a 1 500 line 
common battery telephone system in Amoy, with І ооо miles of 
copper cable. Submarine cables for ten simultaneous connections will 
link the ISLAND oF Amoy with the foreign settlement of Kulungsu 
Island. The contract includes poles, cross arms, insulators, and all 
pole line hardware. No part of the old system is to be used. The 
promoter is Mr. Oei Tjoe, a wealthy overseas Chinese. 


Exhibition Notes. 


An ELECTRICAL EXHIBITION Will be held in the Drill Hall, Swansea, 
from October 2nd to October 14th, and will cover the domestic, 
industrial and trade fields. 


It is reported from Moscow that the Council of People's Com- 
missaries has resolved to hold a GERMAN INDUSTRIAL EXHIBITION in 
Moscow next summer. The Exhibitions Committee has been 
instructed to negotiate with the German Exhibition Department to 
commence preliminary preparations. 


The Australian Commonwealth has decided to appropriate the 
sum of £250 ooo to defray the cost of traders' participation in the 
BRITISH EMPIRE EXHIBITION, 1924. It is anticipated that 
£200 000 of this sum will be spent on the erection and decoration of 
the Australian pavilion, for which a site has been reserved adjoining 
the main south-western entrance at Wembley Park. 


The British delegation to the TECHNICAL EXHIBITION AT LIEGE, 
which was opened on June 18th, numbered over 100, and it is 
understood that business negotiations of a definite character have 
begun asa direct result of the visit. Dr. Hele Shaw, president of the 
Institute of Mechanical Engineers, and Mr. Samuelson, president 
of the Iron and Steel Institute, were elected Foreign Presidents of 
Honour of the Scientific Congress. 


In view of the value of local electrical exhibitions and the number 
which are being provisionally arranged for, it is important that 
dates should be fixed early and so far as possible to avoid clashing, 
in order that the task of manufacturers and others in supporting 
these displays may become as easy as possible. The BRITISH 
ELECTRICAL DEVELOPMENT ASSOCIATION is endeavouring to collect 
dates for these displays, and will be very glad to hear from engineers 
or contractors intending to promote local exhibitions in order that 
a list may be made as complete as possible and information given 
with regard to dates already booked. : , 


It has been decided to hold an INTERNATIONAL EXHIBITION АТ 
BIRMINGHAM next year. A site for the exhibition has been secured 
at Edgbaston. The exhibition is to be run on the lines of the 
British Industries Fair, but on a more extensive scale, and it is 
hoped to make it permanent in character. The organisers have 
opened London offices at 33, Cavendish Square. They are contem- 
plating the allocation of space in their halls to 27 groups, and these 
will be in part educational, in part illustrative of trades and 
industry, and in part affording facilities for opening up new markets 
between producers and consumers. 


Retirement of Mr. J. W. Meares. 


We are informed that Mr. J. W. Meares, C.I.E., Electrical Adviser 
to the Government of India and Chief Engineer of the Hydro- 
Electric Survey of India, is taking leave early in August and is 
proceeding to England on August 26th. The post of Electrical 
Adviser wil be abolished from the termination of Mr. Meares 
leave, and until that date the Department of Industries will carry on. 
'The post of Chief Engineer of the Hydro-Electric Survey of India 
will also be abolished, outstanding matters being settled up by the 
Public Works Department. Mr. Meares asks us to state that for 
the present communications should be sent to hum c/o Parr's Bank, 
Charing Cross, London, and that no letters should be posted to him 
in India after August 3rd. 
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Electric Traction. 


LIVERPOOL Corporation propose to apply for sanction to borrow 
£160 ooo for tramway purposes. 

The new tramway route at GATESHEAD along High Street and 
Jackson Street was opened last week. 

NEWCASTLE Transport and Electricity Committee have appointed 
a sub-committee to inquire into the working expenses of the 
tramways. 


GrLAscow Subway Co. have accepted the offer of the Corporation 
to purchase the undertaking for £385 ooo, and the sub-way was 
re-opened last week, 


The Lonpon County Соомсп. have passed an estimate of 
expenditure on capital account of /5 185 for constructing a junction 
line between the tramways in Tower Bridge Road and Tooley Street. 


In future the charge for electrical energy for charging motor 
vehicle batteries will be 14d. per unit in GLascow. A rebate of 3d. 


will be allowed to proprietors of public garages who undertake the 


charging of electric vehicles and provide the necessary converting 
plant. To celebrate the jubilee of tramways on August 19, the 
Committee has decided to present every employee in the depart- 
ment with £1. This represents about /8 ооо. A luncheon for the 
members of the Corporation is to be held on August 18, and there 
will be a reception in the evening. 


LEICESTER Tramways Committee has decided to construct a curve 
from Horsefair Street into Bowling Green Street, and also a siding 
in the latter street, at an estimated cost of £1 500. This will enable 
the Clarendon Park section to be run as a circular route, and the 
Ayleston cars to and from Ayleston only. | 


À NEW ELECTRIC SERVICE was opened on Monday between 
Watford Junction and Euston by the London and North Western 
Railway Company. The trains stop at Chalk Farm, South 
Hampstead (previously named Loudoun Road) and ‘Kilburn 
Stations, which were closed during the war, and were not reopened 
until Monday. 


On July 1st PLymoutu Corporation took over the working of the 
Plymouth, Stonehouse, and Devonport electric tramway service, 
thereby completing the unification of the tramway systems under 
municipal control. Considerable expenditure has been incurred 
in renewing the overhead wires as a much heavier wire is required 
to deal with the extended service. 


At the meeting of the Institution of Municipal and County 
Engineers at Cardiff last week Mr. A. H. Humphries, of Birmingham, 
who read a paper on Town Planning, said that in the matter of 
ROAD TRANSPORT he began to think some time ago that the end 
of tramways was in sight, but he now thought the sleeper track had 
given a new lease of life to tramways in this country. 


Dunpke Tramways Committee have decided to appeal against 
the recent judgment of Lord Blackburn in the action brought by 
the Dundee, Broughty Ferry and District Tramway Co. against 
the Corporation to restrain them from running a motor omnibus 
service between High Street, Dundee, and Broughty Ferry. His 
pr granted an injunction and an appeal against this is to be 

Plans have been prepared for the ELECTRIFICATION of some of 
the RaiLways in SOUTH WALES, including a large percentage of the 
lines owned by the Dock companies. There is a good passenger 
as well as a heavy mineral traffic, and either track widenings or 
electrification had to be adopted, but it is reported that the decision 
been in favour of electric traction. No doubt the scheme will 
Carned out in sections, but it is estimated that 1 200 or І 300 
es of single line are ripe for electrification. 


There has been a great deal of discussion recently as to whether 
ie tramways should be reconstructed or scrapped. In a 
o: te last week on a proposal to reconstruct the track between 

akfield Road and St. James’s Road, Broad Green, questions of 
eneral policy were introduced, and the vote of approval of the 
oe was, in effect, confirmation of the Council’s policy of 
wer, truction as against scrapping. The old portions of the track 

Те openly admitted to be in a dangerous state of decay. For the 
year ending March 31st last the tramways made a profit of £364, 

T Providing £14 767 for interest on capital, sinking fund, etc. 
idiom address to members of the Ratepayers' Association on 
for АЎ which the Council purchased from a company іп 1920 

Е 140 ооо, Mr. Ernest Lee, chairman of St. ANNES Tramway 

.ittee, said that if the Council had constructed a tramway 


mil 


fh PPed as the line was to-day, it would have cost £330 ооо. In 
-includi five months of the working to March 31, 1921, the loss, 


ended S interest and sinking fund, was £10000. In the year 
ind s arch last there was a gross profit of /8 ooo, and as interest 
was {т 02 fund for the year amounted to £10 ooo, the net loss 
over o ee They had many expenses in connection with the taking 
колы the undertaking, and last year spent over /3 ооо on track 

als in the Lytham section, besides meeting other expenditure 
He was confident they could run the trams 
ata profit, but there was nothing to be enthusiastic about, 
ey t was the wish of the Council to reduce the fares, which 
culties Md not do without a loss. Referring to their early diffi- 
р Mr. Lee said they had а stand-by of £20 ooo to meet those 

"ses, due to a very kind act. 
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. Institution Notes. 


The summer meeting of the WESTERN CENTRE of the LE.E. will 
be held in the Gloucester District on Monday, July 24th. 


The summer meeting of the ASSOCIATION OF TECHNICAL INSTITU- 
TIONS will be held at Oxford to-day (Friday) and to-morrow. 

The West of Scotland Branch of the ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS have appointed the following officers 
for the ensuing session :— President, Mr. D. Martin, Glasgow ; Vice- 
presidents, Messrs. D. M'Queen and D. L. Frew; Treasurer, Mr. 
C. L. Brown, C.A., Glasgow ; Assistant Treasurer, Mr. C. E. Hart ; 
Auditor,, Mr. J. B. Mavor; Secretary, Mr. D. S. Baddeley. The 
membership is now 340. 

THE annual conversazione of the Institution of Civil Engineers 
was held last week. The guests were received by the President, 
Mr. W. B. Worthington, and a lecture on “ Broadcasting " was given 
by Captain H. Riall Sankey, and wireless demonstrations, with an 
exhibit of wireless apparatus, old and new, by the Marconi Company. 
Round the library werc ranged a number of engineering models and 
scientific devices, including samples of various kinds of steel sent 
by Sir Robert Hadfield, and several exhibits from the National 
Physical Laboratorv. 

The annual conversazione of the INSTITUTION OF ELECTRICAL 
ENGINEERS was held at the Natural History Museum, South Kensing- 
ton, on Thursday, June 29th. The guests, numbering over г 709, 
were received by the President and Mrs. Highfield, and included 
Lord Parmoor, the Maharajah of Gwalior, the Agent-General of 
Tasmania, Lieut.-General Sir Travers Clarke, Admiral of the Fleet 
Sir H. B. Jackson, Sir Herbert Jackson, Sir Oliver Lodge, Sir Philip 
Nash, Sir Ernest Pollock, and Mr. W. B. Worthington. An excellent 
programme of music was provided by the string band of the Royal 
Engineers, and by the Philharmonic string quartet, Miss Phyllis 
Carey-Foster and Miss May Peters. Those attending discovered the 
usual attractions, and a most successful evening was spent. 


Wireless Notes. 

The Air Ministry, in conjunction with the Cambridge School of 
Agriculture, has made arrangements for DEMONSTRATING TO 
FARMERS and others visiting the Royal Agricultural Show at 
Cambridge the uses of wireless telegraphy in keeping them informed 
of the existing and anticipated weather. 

The decision to form an INTERNATIONAL FEDERATION OF WIRE- 
LESS OPERATORS, with headquarters in London, was made at an 
international meeting of marine wireless operators, attended by 
British, Belgian, Danish, Greek, Italian, Dutch, and Swedish repre- 
sentatives, held at Brussels last week. The meeting also adopted 
resolutions dealing with technical and professional questions. 

“The Times'' New York correspondent states that Mr. E. J. Nally, 
president of the Radio Corporation, speaking at a dinner in honour 
of Signor Marconi, announced that a sct of electron tubes, which 
in America are called radiotrons, is to be installed at the wireless 
station at PoRT JEFFRESON, LONG ISLAND. These tubes will be even 
more powerful than those at the British wireless station at Carnarvon. 
They are first to be tested in wireless telegraphy, but it is hoped 
that in a few months they will be employed successfully for the 
purpose of transmitting human voices across the Atlantic. 

The “ Daily Telegraph "correspondent at Allahabad states that the 
Government of INDIA in a memorandum has outlined a scheme for 
establishing an inland system of low-speed wireless stations. The 
scheme does not include wireless communication with the United 
Kingdom, but it will fit in with the scheme of Imperial wireless 
approved by the Imperial Government. The rapidity with which 
the scheme will be brought into operation depends on the extent 
of the welcome given it by the local Governments and the Indian 
States. The scheme, it is stated, is unlikely to be commercially 
profitable till high-speed stations and the feeder system are 
popularised. 

Mr. Godfrey Isaacs explains that the reason for the delay in 
inaugurating the wIRELESS BROADCASTING SCHEME is that the 
scheme involves the construction of special apparatus and the 
erection of stations costing in each case approximately £20 ooo. 
Preparations in connection with the London station are now well 
advanced, and the moment the apparatus is ready, a start will be 
made. The question of the manufacturer's licence has, we under- 
stand, still to be settled, also the character of the news to be dis- 
tributed. The general rule to be applied will be that no news will 
be broadcast which has not previously appeared in the newspapers, 
but hos is objection to the hard-and-fast application of a rule of 
this kind. 


The promoters of the Мовір POWER CONFERENCE, I924—the 
British Electrical and Allied Manufacturers' Association in co-opera- 
tion with other manufacturers' associations and scientific and 
technical institutions in Great Britain and kindred organisations in 
other countries—have issued a circular and a booklet printed in 
five languages giving the objects of the Conference and the proposed 
sections into which it is to be divided. These include :—(1) Power 
resources (chemistry, physics, research, raw materials) ; (2) power 
development (civil, electrical, marine, mechanical, and mining 
engineering) ; land, water and air transport; classical, technical 
and scientific education; health (physical and psychological) ; 
publicity ; (3) power applications in relation to agriculture, 
industry, and general utility ; (4) power; economic and financial. 
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Municipal Accounts. 


Leeds Electricity Undertaking. 


The income of LEEDS ELECTRICITY DEPARTMENT for the year 
ending March 31 last was £508 542 compared with {£519 021 the 
previous year, a decrease of 2:02 per cent. Against this decrease 
has to be set a decrease in working expenses of £64 269 (20:53 per 
cent.) less an increase in income tax of £428 (2:56 per cent.) and 
in interest and redemption fund charges of /30 628 (22:62 per 
cent.), leaving a net decrease of expenditure of £33 213. The net 
profit for the year as compared with the previous year is therefore 
increased by /22734. Out of the profit for the year £76595 
(£53 861) a sum of £49 704 (£23 592) has been contributed to the 
cost of permanent works, leaving the disposable profit at £26 891 
(£30 270). The working expenses per unit sold were r'ord. (1:17d.). 
Income tax represented 0'07d. per unit (o'o6d.), and capita] charges 
(interest and redemption fund contributions) rose from o'51d. to 
0'67d. per unit. The maximum load was 30 830 kW (29 одо kW). 
Considerable progress was made during the year with the extension 
of the generating station previously commenced, but the 12 ooo kW 
turbo-alternator on order had not been delivered at the end of the 
year, and therefore the capacity of thestation remains at 51 ooo kW. 

Capital expenditure during the year amounted to /502 694, of 
which /49 704 was defrayed out of revenue. The Electricity 
Commissioners during the year granted additional borrowing 
powers to the amount of £188 500. The total loan sanctions issued 
for electricity purposes are now £2 927 714 10s. A further sum of 
£414 314 has been allocated to the undertaking from the general 
loans fund of the Corporation, leaving unexercised borrowing powers 
to the amount of £208 501, and the balance in hand on capital 
account on March 31 was £106 637, making a total sum of £315 138 
available for future expenditure. Application has been made to 
the Commissioners for additional loan sanctions to the amount of 
£18912. The reserve fund, which amounted on March 31, 1921 
(including £10 ooo transferred from the surplus profit for 1920-1) 
to £35 835, has been increased by the addition of interest (less 
‘income tax) amounting to £744, and now stands at £36 579. 

The increase in the number and total capacity of consumers' 
installations indicates that a revival of trade will lead to a large 
increase in the output of electricity, with a corresponding increase 
im the amount available as profit to the Corporation or for the 
reduction of prices to consumers. 

The scale of charges was not altered during the year under review, 
but a reduction has since been made which took effect from April 1, 
the surcharge upon pre-war prices being reduced from an all round 
80 per cent. to 50 per cent. upon power supplies and 7o per cent. 
upon other supplies. 

The number of consumers for power purposes increased from 
3 одо to 3 253 (5°27 per cent.), and the total capacity of the motors 
connected increased from 63 597 kW to 67 175 kW (5:63 per cent.), 
but the units sold per kW installed were 551, compared with 720 in 
the previous year, and therefore there was a decrease in the units 
sold of 6 264 221 (14'55 per cent.), the sales amounting to 36 799 905 
units. The number of users of electric light increased during the 
year from 15 930 to 18 290 (14°81 per cent.), and the capacity of 
their installations was, at the end of the year 20 143 kW, compared 
with 18 252 kW at the beginning of the year, a growth of 10°36 
per cent. The units sold for private lighting showed an increase 
of 3720 per cent., from 9 550 599 to о 856 705. The units sold for 
street lighting were 310 693, being an increase of 17°32 per cent. 

There has again been a comparatively large increase in the use of 
current for heating purposes, the number of such consumers having 
grown from 2605 to 3058 (17°39 per cent.), and the capacity 
of their apparatus from 6 543 kW to 7 761 kW (18:61 per cent.). 
The consumption of current increased from 1 995 389 units to 
2470875 units (23:83 per cent). The highest percentage of 
increase has once more been shown by “ residential bulk supplies,” 
which represent sales to private residences at the flat rate of a half- 
penny per unit, plus a fixed quarterly charge based on the rateable 
value of the premises. The number of consumers charged on this 
system increased during the year from 793 to 1 015 (27:99) per cent.), 
and the consumption from 908 409 units to І 281 659 units (41:09 
per cent). The sale of current to the Tramways Department 
diminished by 32 080 units (0°39 per cent.). 


A profit of £3 244 was made by HESTON AND ISLEWORTH elec- 
tricity undertaking during the past year. 


FULHAM electricity undertaking made a profit of £9 700 n year. 
Of this sum £4000 is to be given to the relief of rates. 

The accounts of COVENTRY ELECTRICITY DEPARTMENT for the 
past year show a disposable balance of £5 409 to be paid into the 
reserve fund, with the exception of /139 carried forward. 

The accounts of West HARTLEPOOL ELECTRICITY UNDERTAKING 
for the past year show a deficit of £7 369. The whole of the reserve 
fund—which stood at £5 642 17s. 5d.—is being utilised to reduce 
the adverse balance, but there ‘still remains a deficit of £1 726 to 
carry forward. The total borrowings to date in connection with 
the undertaking amount to £224 479 10s., of which about £108 ooo 
has been repaid. 

In moving the adoption of the accounts of BINGLEY ELECTRICITY 
UNDERTAKING, Mr. Snowden said they had become used to deficits 
being reported in this department, but for last year it had been 
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reduced to £304, as against £2 531 in the previous year. The 
estimates for the year had anticipated a loss of £300. The expenses 
incurred in repairs, maintenance, and renewals in the distributing 
services had been £2 005, as a charge upon revenue, as against а 
total of £6 478 in the previous year. 

The report of GLAscow Corporation tramways for the year ending 
May 31 last shows that revenue amounting to /2 347218 was 
collected in fares during the year, a decrease of £41 226 on the 
previous year. This gave also decreases of o-462d. in the traffic 
revenue per car mile, and of 0-025d. in the traffic revenue per 
passenger. There were 431 372 473 passengers carried during the 
year, or 16229 338 fewer than in the preceding year. These 
decreases have, however, been more than counterbalanced by 
economies effected, and the result is a surplus of £150 ooo. 


In submitting the annual accounts of BURTON-ON-TRENT Elec- 
tricity Department, Alderman T. E. Lowe said that they had the 
very substantial surplus of {19 812. While they had produced 
over a million more units, nearly 150 per cent. more than in the 
previous year, the cost of fuel was more than £4 000 less. The Gas 
and Electricity Committee last year promised /5,000 in aid of the 
rates. Unfortunately, the gas undertaking showed a loss for the 
year of £15 609. The Electricity Committee, however, was willing 
to undertake the entire responsibility and pay the whole of the 
£5 ooo, which left a surplus of £14 812. 


At a meeting of DUNDEE Electricity Committee on Tuesday, the 
accounts for the past year and the estimates for the current year 
were approved. Treasurer Johnston said that the department had 
experienced one of the most successful years in its history. They 
began the year with a debit balance of over £8 ooo and had finished 
up square, notwithstanding a heavy depreciation allowance for 
obsolete machinery of over {19 ooo charged against revenue during 
the year. The number of units sold was almost a million less than 
the previous year, but the revenue reached the high record of 
£200 ooo in cash, being an increase of almost /41 ооо over the previous 
year. With an expected increase of 1] millions in units sold they 
were able to make ends meet by taking off the 20 per cent. advance 
imposed last year, and in addition to reduce the cost per unit 
one-twelfth to all classes of user. 

The total revenue of MANCHESTER CORPORATION TRAMWAYS for 
the year ending March 31st last amounted to £1 994 576, an increase 
of £181 175 compared with the previous year. Included in this 
sum are £1 975 987 from traftic revenue (£1 802 279); £11 118 for 
other revenue (£10 113) ; £6 742 profit from the parcels department 
(£1,007) ; апӣ/728 net revenue from motor omnibuses, as against 
last year's loss on this undertaking. Working expenses, which 
show an increase over last year’s figure of £12272, amount to 
£1 519 838, leaving a gross profit on the year's working of £474 738. 
To this amount is added £2 966, on account of interest on invest- 
ments, less bank interest, to arrive at a net available sum of £477 704. 
£221 132 of this amount is required for various charges, such as 
interest on capital, redemption of debt, rent of tramways, etc. Of 
the final balance of £256 572, £37 729 has been appropriated for 
income tax purposes and {£218 842—as against £106165 last 
year—has been added to the renewals fund. Included in the 
charges which have been met this year is a sum of £50 000 in aid of 
the rates. The number of cars in stock in March last amounted 
to 801, including 39 new cars put into service during the year. 


The annual accounts of IpswicH ELECTRICITY UNDERTAKING 
show a profit of £4 565, as compared with £8 649 for the previous 
year. This profit was further reduced by a contribution for wages 
of permanent workmen on capital work of £1 029, leaving £3 535 
as a transfer to reserve or renewals account. The reduction in 
income of approximately 8 per cent. was accounted for by the 
largely reduced demand of the various industrial undertakings in 
the town, and also in consequence of the decision of the Committee 
to make a reduction in the price charged to the tramways for 
electrical energy, which was equivalent to a reduction over the year 
of £2 405. The decrease in income would have been larger but for 
the increased demand by private consumers, which fully justified 
the establishment of the new showroom in Princes Street. Should 
the industrial position improve during the next few months, Mr. 
Black, the Electrical Engineer, considers that the demand for 
electricity should greatly exceed any previous record. The decrease 
in expenditure of approximately 15 per cent. was due to reductions 
in salaries, wages and the price of coal, and also a smaller consump- 
tion of coal to the use of more economical plant. The rates and 
taxes showed an increase of £1 596, due to the higher assessment of 
the undertaking. The renewals fund stands at £16 113. 


The financial result of the year’s working of the TRAMWAYS was 
a deficit of £7 368, as compared with £7 802 in the previous years 
There was approximately a reduction in income, which was due to 
the large amount of uncmployment, the average journeys per head 
of the population being 69 95, as compared with 76°06 for the 
previous year. The reduced expenditure was due to the reduction 
in wages and the price charged for power, which for the year was 
reduced from 24d. to 1$d. Rates and taxes increased from £427 
to £1050, an increase of £623 for the усаг. In presenting the 
report Mr. Black, chief electrical engincer and manager of the 
tramways, pointed out that the necessity of a Renewals Fund was 
even greater than for the Electric Supply Department, and regretted 
that another year had passed without a further contribution being 
possible. The fund now stood at £22 122, as compared with 
£30 046, a reduction of £7 924. 
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Companies’ Meetings, Reports, etc. 


Edmundson’s Electricity Corporation. 


In moving the adoption of the report and accounts at the annual 
meeting of Edmundsons’ Electricity Corporation last week, Mr. P. D. 
Тоскетт (chairman), who presided, said it was a great satisfaction 
to be able to present results showing so substantial an improvement 
on the previous year’s figures. This had been brought about by an 
increased sale of lighting units and the greater measure of freedom 
in the commercial conduct of the business for which they had been 
for so long struggling. In twenty of their undertakings they were 
still hampered by the senseless restrictions imposed by the Statutory 
Undertakings (Temporary Increase of Charges) Act, 1918, but the 
injustice and absurdity of those restrictions were now so generally 
recognized that he thought they might expect to secure their removal 
at a comparatively early date. They had lodged applications with 


the Commissioners with this object, and the Electricity (Supply) Bill ` 


now before Parliament also provided machinery for the purpose. 
The balance sheet disclosed a gratifying improvement in the finan- 
cial position difficult to realise when they remembered that only two 
years ago they were reduced to such straits by the callous indifference 
of the authorities, that, in order to survive, they were compelled to 
resort to a note issue secured on prior lien debenture stock. They 
had now been able not only to pay off all but £18 ооо of the £75 000 
note issue, but also to accumulate £100 ooo liquid assets. After 
dealing with various interests held, he said that, excluding the 
Lancashire Power Company, their connection and capitalexpenditure 
during the year were only half what they were during the previous 
year. With the paralysing influence of the Statutory Undertakings 
(Temporary Increase of Charges) Act overhanging so many of their 
undertakings there could obviously be no great inducement to sink 
further capital in pushing the development of the business, but the 
general industrial depression would in any event have resulted in 
less active developments. Most of the undertakings showed 
substantially improved results, and dividends and interest paid on 
their investments and advances showed an increase of /7 865, 
although the total of such investments and advances was reduced 
by £150 ооо. He thought they could regard the prospects of the 
current year as distinctly encouraging. An abstract of the accounts 
was given in our issue of June 23rd. 


Lisbon Electric Tramways. 


_In moving the adoption of the report and accounts at the annual 
meeting of the LISBON ELECTRIC TRAMWAYS, LTD., held in London, 
last week, Mr. Ludwig Breitmeyer (the chairman), said that the 
loss оп operating іп 1921 was only £440, as compared with £84 100 
in the preceding year. During the year 83 626 312 passengers were 
carried, or 3058 372 more than in the previous year. Thereceipts also 
showed the substantial increase of Esc. 5 013 782, the period covered 
having had the full benefit of the higher tariff put into force in the 
months of June and December of the previous year (1920). On the 
other hand, the expenditure had continued to grow and amounted 
to Esc. 1875 242 more than in the preceding year. The year had 
been one of great difficulty and anxiety. They had had to cope with 
three strikes, two of which were for increased wages and the last 
in February, on account of the suspension of two employees, who 
had assaulted two of their principal officials. When the men came 
Out for the third time the Portuguese Government saw that some- 
thing must be done to put an end to the impasse created by these 
frequent disturbances, and, as a means of doing so, a restricted 
Service was inaugurated under the control of the military authorities 


until it was at last possible for operations to be resumed in the early - 


part of April, when the Camara, under great pressure, agreed to an 
Increase and rearrangement of the fares. It had also been agreed 
: tall disputes as to future adjustments of the tariffs, if necessary, 
mor be referred to a Commission of Arbitration under Соуегп- 
Cam Presidency, consisting of two delegates nominated by the 
mcs and two by the company. This arrangement should be the 
i bot of the settlement of any further disputes in a manner fair 
Pond sides, and should put the company's business on a much 
ac basis in the future. After providing for the interest and 
de 1 заноп of the debentures of the Companhia Carris de Ferro 
con Sboa, the interest and redemption of the debentures of this 
dn together with the London expenses, a loss for the year 
бон en of £29 184. This, added to the amount brought forward 
the d ast year, gave a balance of £48 455 to be carried forward to 
*bit of next year's profit and loss account. 


A Brisbane Tramways Co, 
е the Meeting of the BRISBANE ELECTRIC TRAMWAYS INVEST- 
Bris Co. last week it was reported that the receipts from the 
tire ane Tramways company were £566 073, and the total expendi- 
broas £437 721, the net profit being {92 352 which, with £23 461 
iios t forward, left an available balance of {115 812. Of that 
Iis T £100 ooo had been applied in payment of a dividend, and 
mee 2 carried forward. The Tramways had carried 1 180 381 
© Passengers and run бо 341 more car miles. Though the traffic 
IPts increased £17 563, the profit was Хто 878 less, due to 
metu interference with the company's right to adjust fares to 
fiet bu advances in wages decreed by the Industrial Court. The 
ph nce on revenue account of the Investment Company was 

32 487, and after providing for debenture stock interest, pre- 


Tece 
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ference dividend and 8 per cent. on the ordinary shares, there was 
£46 162 to carry forward. 

The CHAIRMAN (Mr. H. R. BEETON) stated that when the Tram- 
ways Purchase Act of 1920 was passed, it was anticipated that the 
authorities intended to acquire the tramways in the autumn of that 
year, and in order to be prepared with the company’s claim, they 
took steps to obtain a valuation of the whole of its plant. The 
Government also appointed experts who, for a time, worked in 
agreement with theirs, but long before it was completed the Govern- 
ment withdrew. The valuation, which was completed in December 
last, showed the then replacement value of the company’s property 
was {1 738257. Negotiations between Mr. Blundell (on behalf of 
the local board) and Mr. McCormack, the Home Secretary, as to a 
scheme for the constitution of a trust to acquire the tramways on 
behalf of the local authorities, had been followed by the drafting of 
a Bill which would be introduced in the Queensland Parliament in . 
August. Mr. Badger’s state of health had again rendered it necessary 
for him to return to California and to give up his position of managing 
director, but they had retained him as technical adviser. 


Wayg£ood-Otis. 

‘Addressing the Shareholders at the annual meeting of WAvGoop- 
Oris LTD., last week, Mr. Henry C. Walker (the chairman) said that 
the trade conditions of the past year specially affected a business 
such as theirs which was largely dependent on building operations. 
These had in a great many cases been held up owing to high costs, etc. 
They had, however, had a fairly satisfactory year and had secured 
many important contracts including the installation of five large 
electric passenger lifts at the new London County Hall. They also 
had many important contracts in hand. The net profit for the year 
amounted to £77 360, or slightly less than in the preceding year. 
The directors had felt it desirable to increase the amount set apart 
for reserve account (which now stood at £120 ooo) in view of the 
uncertain and difficult position and the possibility of the sales for 
the present year showing a falling off. The financial position 
disclosed by the balance-sheet was quite a strong one, but it also 
indicated the reduction in the amount of business, although it left 
the company in a good position to handle further developments in 
trade, which the directors hoped would soon take place, and of which 
there were now quite favourable indications. They were carrying 
out alterations and additions to the factory in order to obtain 
increased facilities for cheapening manufacture, and would also have 
to make provision to meet this expense. The directors recommended 
a dividend of 8 per cent. for the year on the ordinary shares, but 
the amount brought forward from the previous year enabled them 
also to propose the payment of a bonus of 2 per cent., leaving 
£22 239 to be carried forward. 


Imperiel Tramways Co. 

The report of the IMPERIAL TRAMWAYS Co. for 1921 states that 
the revenue account includes the net receipts of the Middlesbrough, 
Stockton, and Thornaby Electric Tramways Co., from January г to 
April 2, 1921, on which date the undertaking was transferred to 
the local authorities. Resulting from the sale of the undertaking the 
surplus standing at the credit of the capital expenditure account 
of the Middlesbrough, Stockton and Thornaby Tramways Co., 
amounted to {122 854, and this has been transferred to the credit 
of the account of the company's investment in the London and 
Suburban Traction Co., thus writing down substantially the cost 
of that investment. The directors have availed themselves of the 
opportunity to subscribe for new ordinary shares of the Bristol 
Tramways and Carriage Co. The company's total holding in the 
Bristol Co. now consists of 28 276 fully paid ordinary shares, 25 ooo 
£5 paid ordinary shares, and 3 000 4 per cent. preference shares. 
The holding in the London and suburban company remains at 
at 125 ooo 5 per cent. cumulative preference shares of /1 each and 
122 120 ordinary shares of {1 each. Interest on debenture stock for 
the year and interim dividend on preference shares amounted to 
£13 650, and after placing {9 000 to reserve for depreciation and 
contingencies with dividend for the year at 4 per cent. on ordinary 
capital, less tax, is proposed, carrying forward /282. 

Altrincham Electric Supply. 

After providing for interest on debentures, and premium on 
debenture redemption policy, ALTRINCHAM ELECTRIC SUPPLY, LTD., 
shows a profit for 1921 amounting to /7 778, which, added to 
£1 034 brought forward, makes £8 813. After deducting directors’ 
fees for the year 1920, and the dividends on the preference 
shares due to September 1 (£3 336), £5476 .10s. is available. 
Of this sum £500 has been placed to reserve for depreciation of 
plant, etc., leaving £4976 ros. out of which the directors re- 
commend a dividend of 7} per cent. for the year on the ordinary 
shares (£3 750), leaving £726 105. to be carried forward, minus 
{500 the amount written off expenses of issue of ordinary 
shares. During the prolonged coal strike all the works to whom the 
company supplies power restricted their consumption by at least 
50 per cent., whilst many were partially closed down. At the same 
time the company was forced to purchase inferior British coal and 
foreign coal, both at exceedingly high prices. Considerable delays 
took place in the erection of the additional water tube boiler and 
coal handling plant. The former, however, has been in operation 
for some little time, but the erection of the latter was not completed 
until after the period covered by the accounts, but it is stated that 
appreciable economies will be effected in coal handling from now 
onwards. 
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NoTTING HILL ELECTRIC LIGHTING announce an interim dividend 
of 4s. per share, tax free, on the deferred shares. 


THE BELL TELEPHONE COMPANY OF CANADA have declared a 
quarterly dividend of two per cent. less tax on capital stock. 


The net income for the past year of the ALABAMA TRACTION, 
LIGHT AND POWER COMPANY was $2 235 727. After payment of 
interest, etc., $221 426 is carried to the surplus account. 


Holders of the income bonds of the BARCELONA TRACTION LIGHT 
AND POWER Co. are being asked to surrender their holdings for first 
mortgage bonds in the ratio of five of the former to one of the latter. 


VICKERS, Ltp., have declared a dividend for 1921 at the rate of 
5 per cent. per annum, less tax, ón the ordinary shares, payable on 
July 28th. No dividend was paid on the ordinary shares for 1920, 


The report of SUBMERSIBLE MOTORS for the year to December 315% 
shows a loss on trading of {26 501. After deducting £7 929 brought 


in and {924 transferred from reserve a debit balance of £17 504 
remains. 


MONTREAL LIGHT HEAT AND POWER CONSOLIDATED announce 4 
dividend of 1} per cent. on capital stock, and the Montreal Light 
Heat and Power Co. a dividend of 2 per cent. on the common stock, 
both payable on August 15. 


After providing for all charges the profit of the Lima LiGHT, 
POWER AND TRAMWAYS COMPANY for 1921 amounted to /Р7 733 
plus the balance brought forward ({P95 091), making £P102 825, 


which is to be transferred to the general amortisation and reserve 
fund. | 


The accounts of the SPANISH TELEPHONE COMPANY to Мау 315 
show net revenue of {2 372, making available, with £1 328 brought 
forward, £3 700. The directors propose to pay a dividend of 5 per 


cent., less tax, place {1 ooo to reserve, leaving /723 to be carried 
forward. А 


The net profit of RICHARD JOHNSON CLAPHAM AND Morris for 
the period ended March 31 last, after making full provision for 
depreciation, excess profits duty, income-tax and corporation tax, 
was £185, plus £31 848 brought in, making £32,033. The directors 
recommend a dividend on the ordinary shares for the half-year 
ended March 31 at the rate of 24 per cent., less tax, carrying 
forward £23 520. The reserve fund amounts to £25 ooo. ; 


In moving the adoption of the report and accounts at the annual 
meeting of the ELECTRIC SUPPLY CORPORATION on Tuesday, Mr. 
John G. B. Stone (chairman) who presided, said that the balance 
carried to the balance sheet amounted to £12 214, compared “with 
£3 403 in the previous year, At an extraordinary general meeting 
held subsequently resolutions were passed altering the maximum 
number of directors from five to six, and reducing the capital from 
£250 ооо, divided into 50 ooo shares of £5 each, to £150 ooo, divided 
into 150,000 shares of £1 each. 


The accounts of CROMPTON AND COMPANY for the year ended 
March 31st last show a net profit, after providing for depreciation, 
interest on debentures, directors’ fees, etc., of £35 828; to which 
£18 370 is brought in. After deducting the interim dividend 
on the preference shares paid on January 5th (£4 886), there 
remains an available balance of {£49 313, which the directors 
recommend should be disposed of as follows :—To pay a dividend of 
34 per cent. on the preference shares, making, with the interim 
dividend, 7 per cent. for the year, {4 890; to pay a dividend of 
5 per cent. per annum on the ordinary sharés, £16 338; to reserve 


for future taxation, {10 ооо; leaving a balance of £18 084 to be 
carried forward. 


The report for 1921 of FELLOWS MAGNETOS shows a loss of £49 009, 
but the debit balance to be carried forward is only {10 424 after 
fully writing down stock values and providing for depreciatioh, etc. 
on the same basis as in the previous year. During the present year 
there has been a decided and continued improvement in sales, and, 
at the date of the report, the monthly totals of magnetos sold exceed 
any in 1921, and are rapidly approaching the maximum sales of the 
boom period of 1920. The board do not recommend payment of 
any dividends this year. In respect of 1920, the dividend on the 
preferred shares was paid for the first half of the year, and on the 


then ordinary capital of £79 814 a dividend of 12} per cent. was paid 
(as interim) in November. 


The profit of the CALcurTA TrRaMways COMPANY for 1921, 
including interest on investments and deposits, less tax, was /65 195, 
plus £42 591 brought in from 1920 accounts, making {107 786, less 
debenture stock interest £15 750, preference shares dividend {12 500, 
leaving £79 536. The directors propose a dividend on the ordinary 
shares of 3 per cent. for the year, free of tax, placing to reserve for 
depreciation £45 000, contribution to staff provident fund {1 799, 
carrying forward /12095. The reserve for depreciation at the 
commencement of the year stood at £144 619. After deducting 
£42 088 written off for renewals and adding £45 000 proposed to be 
allocated as above, the reserve will stand at £147 531. A scheme 
of new fares was brought into force on February 1 last, and the 
effect is shown in an aggregate increase in receipts for 1922 to date 
of over three lakhs of rupees, compared with the same period for 1920, 
the period for 1921, owing to the strike, not being a fair comparison. 
The report and accounts were adopted on Tuesday. | 


The Electrician. 


July 7, 1922 
New Companies. 


Chambers and Hammond. 

CHAMBERS AND HAMMOND, LTD. (182 776.)— Private company. 
Reg. June 28th. Capital, £15 ооо in ХІ shares. Mechanical, elec- 
trical and water supply engineers, manufacturers of machinery, 
tool makers, etc. Provisional directors: J. T. Wilman, E. V. Cham- 
bers, S. Wilman and T. C. Hammond. Solicitor: Hirst, Whitley and 
Akeroyd, Halifax. : 

Gessolin Bowl Co. à 

GESSOLIN Bowr Co., Ітр. (182 621).—Private company. Reg. 
June 22nd. Capital, £200 in {1 shares. Fabricated or plastic bowl 
manufacturers for indirect lighting and other purposes, electrical 
engineers, etc. First directors:—H. Haynes and G. Brenni. 
Qualification, 10 shares. Reg. office: 124, St. Clements Road, 
Nechells, Birmingham. 

Guy Chantrill and Co. 

Guy CHANTRILL AND Co., Ltp. (188 779)— Private company. 
Reg. June 29th. Capital, {2 000 in {1 shares. To adopt an agree- 
ment with Guy Chantrill, and to carry on the business of electricians, 
electrical engineers, etc. First directors; G. Chantrill, chairman 
and permanent director, and L. A.White. Registered by F. S. Page, 
104, High Holborn, W.C. 

Robert Berron, 

ROBERT BARRON, Lro. (182 766)— Private company. Кер. 
June 28th. Capital, £10 ooo in Z1 shares. To acquire the business 
of an electrical engineer carried on by R. Barron at Albert Street, 
Fleetwood, as “ R. Barron." First directors: J. A. Robertson, 
M. B. J. Wedum and К. Barron. Secretary: T. L. Barron. Regis- 
tered office: 39, Albert Street, Fleetwood. 
Dunmurray Electrie Light and Power Ce. 

DuNMURRAY ELECTRIC LIGHT AND PowER Co., LTD. (N.1.32).— 
Private company. Reg. in Belfast, June 20th. Capital, £3 000 in 
£1 shares. То carry on at Dunmurray and elsewhere in Antrim and 
Down, the business of an electric light company. First directors :— 
H. M'Cleery, D. P. Gaussen and A. H Henderson. Secretary: 
J. Beatty. Reg. office: Dunmurray, Co. Antrim. 


Wax Electric Light Tabe Manufacturing Co. ; 
Wax ELECTRIC LIGHT TUBE MANUFACTURING Co., LTD. (182 603.) 


| Private company. Reg. June 21st. Capital, {2 268 in 2 250 8 per 


cent. preference and 18 management shares of /1 each. Manufac- 
turers of and dealers in wax electric light tubes and other similar 
articles, electrical engineers, etc., and to adopt an agreement with 
J. A. Gems. Permanent directors: J. A. Gems, G. Shearburn, and 
Н. M. Scales. Secretary: H. M. Scales. Reg. office: The Studio, 
Queensborough Passage, Lancaster Gate, W. 

John H. Widdowson. 

Joun Н, Wippowson, Ltp. (182 756.)—Private company. Reg. 
June 28th. Capital, {6000 in {1 shares. To adopt an agreement 
with J: H. Widdowson, E. P. Widdowson and J. H. S. Widdowson, 
carrying on business at Britannia Works, Ordsall Lane, Salford, as 
manufacturers of mechanical, hydraulic and electrical machines, 
etc., and small tools. First directors: J. H. Widdowson, E. P. 
Widdowson and J. H. S. Widdowson. Secretary : E. P. Widdowson. 
Registered office: Britannia Works, Ordsall Lane, Salford. 
Chudleigh Electric Light and Power Co. | 

CHUDLEIGH ELEcTRIC LIGHT AND POWER Со., LTD. (182 694). 
—Reg. June 26th. Capital, Хто ооо in £5 shares. Suppliers of 
electricity for any public or private purposes as defined by the 
Electric Lighting Acts, 1882 to 1919, within the county of Devon, 
and to adopt an agreement with Matilda H. Shapley. First direc- 
tors: J. H. Withycombe (managing director), G. E. Magrow, 
W. H. Shapley, M. Patridge and F. Hellier. Secretary: G. E. 
Magrow. Reg. office: 13, Fore Street, Chudleigh, Devon. 

F, Goere Howard, Ltd. 


F. GEERE HowaRp, Ltp. (182 676).—Private company. Reg. 
June 24th. Capital, £10 ooo in ќт shares (8 ооо то per cent. cumu- 
lative.preference and 2 ooo ordinary). To take over the businesses 
of electrical engineers carried on at 59, Berners Street, W., as '' F. 
Geere Howard,” and the '' Electrical Sundries Co.," and to acquire 
all the issued shares of Wells, Rayner and Co. (1919), Ltd., and to 
adopt two agreements with A. W. McClellan. Subscribers: F. 
Geere Howard and A. W. McClellan. First directors: F. Geere 
Howard, A. W. McClellan (permanent chairman and managing 
director) and M. G. Dashwood. Reg. office: 59, Berners Strect, 


At the conference at the Hague last week of the RUBBER GROWERS’ 
ASSOCIATION for the Indies, a resolution was carried, by 383 votes 
against 129, in favour of GOVERNMENT RESTRICTION, and a com- 
mittee of three was appointed to take the matter up with the 
Netherlands Government. The proposal does not mean that the 
British. States Commission's proposals are fully adopted by the 
Association, but only that the Dutch Government will be asked to 
co-operate with other Governments in order to obtain Government 
1egulation. At the meeting it was also agreed, ‘‘ The Times ” states, 
that a proposal, which was made in the Dutch Press by Mr. J. N. 
Burger should be considered. The essence of this proposal is the 
formation of an organisation for the purpose of withholding from 
the market 100 ooo tons of surplus rubber in the hands of merchants 
and producers. | 
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Tenders Invited and Accepted. 


UNITED KINGDOM. | 

ILFORD EDUCATIONAL COMMITTEE, July toth—-Wiring and 
fitting Chadwell, Cleveland Road, and Valentines Schools. Par- 
ticulars from Mr. A. H. Shaw, electrical engineer, Ley Street. 

MANCHESTER EDUCATION COMMITTEE. · July r1th—-Wiring and 
fitting Mulberry Street, Southall Street, Duke Street, Waterloo 
Road, Sunnyside and Johnson Street Municipal Schools. Specifica- 
tions, etc., can be obtained at the Education Offices, Deansgate, 
Manchester. 

“WREXHAM “BOARD OF GUARDIANS, July 13th.Wiring and 
fitting a block of buildings adjoining Croesnewydd Hospital. 
Particulars from the Clerk, Mr. J. D. Bury, 23, Chester Street, 
Wrexham. 

CHEADLE AND GAT EY URBAN District Council. July 15th.— 
Electric lighting, heating and power at the Council Offices and out- 
buildings in Cheadle. Particulars from the Clerk to the Council, 
Council Offices, Cheadle. | 

METROPOLITAN ASYLUMS BoarD, JULY 19th.—(a) Installation of 
internal automatic telephones at the River Hospitals, near Dartford ; 
wiring and fitting ward blocks, boiler house, etc., at Grove Fever 
Hospital, Tooting. 

MANCHESTER ELECTRICITY COMMITTEE. July 21st.— Isolating 
links in steel cubicles at Oldham Road, B sub-station. Specifications 
from Mr. F. E. Hughes, Town Hall, Manchester. 


AUSTRALIA. 
PosTMASTER-GENERAL'S DEPT., 
Plugs for multiple switchboards. 
POSTMASTER-GENERAL’S DEPARTMENT, MELBOURNE, July 18th.* 
—Secondary batteries and cells. 
POSTMASTER-GENERAL’S DEPARTMENT, MELBOURNE, July 25th.* 
—Paper-insulated lead-covered cable. 


POSTMASTER-GENERAL’S DEPT.. MELBOURNE, August 22nd :—* 
Sik and cotton insulated, beeswaxed and braided, switchboard 
cables. 

VICTORIA STATE ELECTRICITY COMMISSION. September 16th.— 
Strain and pin type insulators. Specification (No. 261) from the 


oo for Victoria, Melbourne Place, Strand, London, 
C. 2. 


MERBOURNE, July rith.*— 


INDIA. : 
BoMBAY, BARODA, AND CENTRAL INDIA RAILWAY Co. July 14th. 
—Metallic filament lamps. Specifications, &c., from the Company's 


Offices, 91, Petty France, Westminster, S.W. 1. 


HicH COMMISSIONER FOR INDIA. July 28th.—Telephone switch- 
boards and desk and wall sets. 


NEW ZEALAND. 

SOUTHLAND ELECTRIC Power Boarp, Bluff, New Zealand, 
July toth— Transformers, bare copper cable and jointing sleeves, 
lightning arresters and choke coils, pole-type switches and fuses, 
and insulators. Specifications from Mr. С. F. Forsdick, 3 and 4, 
Gt. Winchester Street, London, E.C. 2. 

SOUTHLAND ELECTRIC Power Волво, September 30th.*— 
(Sec. A) distribution transformers; (Sec. B) bare and insulated 
cables and jointing sleeves ; (Sec. C) lightning arresters and choke 
coils; (Sec. D) pole type switches; (Sec. E) pole type fuse sup- 
Ports and fuses ; (Sec. F) line insulators; (Sec. G) pole ironwork 
(bolts, pole steps, coach screws, hook head); (Sec. H) service 
meters, testing meters and service fuses: 


pi EXRILL Town Couwcir have placed an order with the English 
ectric Company for a new feeder booster at £525. i 

Essex County Council have accepted the tender of Ransomes and 

Pier for an electric crane for an approximate cost of £1 250. 

Еынвокон Town CouNcir have accepted the tender (the lowest 

со of Messrs. Hardy and Elliot, amounting to 46 боо, for 

3° tram top covers. 

and MEDFORD Town Council has accepted the tender of Babcock 

electri ilcox, Ltd., for a boiler and induced draught plant for the 
City works at £3 035. 

om STONE Town Council has accepted the tender of John 

electri OD, Ltd., for a boiler, mechanical stoker, etc., for the 
City works, at {11 783. 

et Ham Town Council has accepted the following tenders :— 
British litan-Vickers Electrical Co., electrical plant, £4: озо, 
omson-Houston Co., switch-gear, £4,008. 

ESTER TOWN COUNCIL have accepted the tender, amounting 

10, of Davis-Perrett, Ltd., for electrolytic apparatus for the 

Ction of oil from the feed water of the new boilers. 

E CorPoRATION of DoucLas have accepted the following 

to ich for work to the specification of Handcock and Dykes, 

{15 88 ug engineers: Station plant, Ruston and Hornsby, Ltd., 
3; cables (exclusive of laying), Siemens Bros. and Co., 

storag > Main switchboard, Kartret Engineering Co., £1 367; 

© battery, Premier Accumulator Co., 42 689. 


Te 


Grouc 


*Particulars from the Dept. of Overseas Trade. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. | 


[NorE.—The publication of extracts from the “ Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the со named. Many of the judgments may have 

settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 


BERG, J., AND CO., 169, City Road, E.C., electrical engineers. 
£14 15s. 2d., April 27th; and £11 2s., May and. 

BIO ELECTRICAL SUPPLIES CO., 719, Pershore Street, Bir- 
mingham, electricians. {£13 11s. 11d. May ard. 

CARTER, T., AND CO., 2, South Street, Dorchester, electricians. 
£22 17s. 8d. April 27th. 

GARDNER, Alan Hillier Henry, Summercroft, Taplow, electrical 
engineer. £16 2s. 8d. April 26th. 

HARRIS AND WALDRAM, 42, Charles Arthur Street, Birmingham, 
electrical engineers. £22 2s. 3d. April 2oth. 

LANGOASHIRE INDUSTRIES, LTD., 63, Cannon Street, Man- 
chester, wholesale electrical dealers. £21 6s. 5d. April 26th. 

MARTHELECT ELECTRICAL SUPPLIES CO., 12, Colas Mews, 
Birchington Road, Bermondsey, electrical engineers. £35 9s. 4d. 
April 28th. 

MITCHELL AND GREEN, 64, Broad Lane, Bramley, Leeds, 
electricians. £42 48. 7d. April 27th. 

REDFERN AND СО., 14, Ombersley Road, Balsall Heath, electrical 
engineers. {20 6s. 2d. April 2oth. e 

REDFERN, John Stephen Joseph, 33, Ombersley Road, Balsall 
Heath, electrical engineer. £36 4s. April 25th. 

STEEL, GEO. AND CO., 2, Sprowston Road, ForestGate, electrician 
and general engineers. £21 19s. 4d. April 25th. 

WATSON, J., Driffield, electrical engineer. £11 13s. 9d. April 1st. 

WEBB, A. H., AND SONS, 52 and 60, Copenhagen Street, Barns- 
bury, electrical engineers. £13 138. 6d. May 4th. 


Bill of Sale. 

[The undermentioned information is from the Official Registry. 
Up to the date the information was obtained it was registered as 
given below; but payment may have been made in some of the 
cases, although no notice has been entered on the Register.) 


RAYMANT, William Henry, 251, Mortlake Road, Ilford, master 
electrician. June 30th. £30. 


Deeds of Arrangement. _ 

FORD, William, trading as REDDITCH ELECTRICAL ACCES- 
SORIES, Central Chambers, Unicorn Hill, Redditch. Filed, 
June 27th. Trustee, J. F. Smith, 254, Mount Pleasant, 
Redditch. Liabilities unsecured, £203; assets, less secured 
claims, £53. The following are creditors:—Robinson and 
Hands Electrical Co., Ltd., Birmingham, {77; Neasom Frank, 
Redditch, £19. 


RECEIVERSHIPS. 

LEE (ALBERT) AND CO., LTD.—Frank C. Harper, of Harper and 
Broon, has been appointed Receiver on behalf of the deten- 
ture holders. 

LORD HOWE ELECTRICAL ENGINEERING CO., LTD.— 
E. Vickers, of 13, Harrington Street, Liverpool, was appointed 
receiver and manager on June 23rd, 1922, under powers con- 
tained in debentures dated May 14th, 1914. 


Private Meetings, etc. 

[Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
RODDA, W. D., trading as W. D. RODDA AND CO,, 374, Fountain 

Street, Manchester, manufacturing electrical engineers. The 
creditors herein were called together recently when a 
statement of affairs was presented which showed unsecured 
liabilities £487 (£312 due to the trade), and net assets £164, a 
deficiency of £323. It was reported that the debtor had not 
kept proper books of account, but from figures prepared it was 
estimated that at July, 1921, there was an excess of assets over 
liabilities of £103. Debtor commenced business in July, 1921, 
in partnership with another, the joint capital being £130. It 
appeared that the business was successful until January of this 
year when it . egan to decline. In March last efforts were made 
to obtain fresh capita], but these proved unsuccessful, and in 
May the partnership was dissolved, debtor taking over the 
liabilities and  ssets. Debtor attributed his position to lack 
of capital, bad debts and insufficient trade. Jt was decided 
that the estate should be dealt with under a deed of assignment 
to Mr. Arthur T. Eaves, accountant, of Manchester, and a 
committee of three of the principal creditors was nominated. 
TREDEGARS, LTD. (in voluntary liquidation), 7, Brook Street, 
Bond Street, London, W., lighting specialists, etc. Creditors 


- 


were called together on Friday, when it was reported that the 
liabilities amounted to /34 786, against net assets estimated to 
realise {19 380. The company was registered in December, 
1914, taking over from Perry and Co. (Bow), Ltd., a department 

of tbe business there which had previously been carried on 
іп a small way for about three years. At the outset 
the capital was £10 ooo divided into ro ооо 6 per cent. preference 
shares of {1 each, and оосо ordinary shares of 15. each. 
Seven thousand shares were issued to Perry and Co. for the 
assets they transferred. The goodwill was only valued at £197. 
In 1917 the capital was increased and 7,000 shares were issued 
for cash, while in 1919 the capital was further increased to 
£100 000, divided into 60 000 participating preference shares of 
£1, and 40 000 ordinary shares of a similar face value. The issued 
capital consisted of 23 000 preference shares and 500 ordinary 
shares. The principal shareholders in the company were 
the late Sir Herbert Bartlett, and Perry and Co. After the 
removal to Brook Street in 1915 the company’s business 
greatly extended, mainly as a result of Government contracts. 
Considerable profits were made during the war, and additional 
departments were commenced. The company was interested 
in some Subsidiary concerns, in one of which £11 000 was lost. 
A wholesale electrical fitting department was also opened and 
transferred to a subsidiary company in April, 1919. In 1920 
the subsidiary company went into voluntary liquidation and 
Tredegars lost a further £4000. In connection with the 
subsidiary companies there had been losses totalling over 
£20000, The capital required to finance the subsidiary 
companies was obtained through a cash loan of {10 ооо. Some 
of the people who advanced money had since taken preference 
shares in settlement. Originally interest at the rate of 10 per 
cent. was paid, but that had been reduced. The company 
during 1919 and 1920 entered into a large contract to the extent 
of {20 ооо. They completed the work, but in payment had to 
take second debentures in another concern for £19 ооо. The 
liquidators had continued the business since their appointment. 
There had been enquiries for the sale of the business as a going 
concern, but no definite offer had yet been received. The 
creditors decided to confirm the voluntary liquidation of the 
company with the liquidators appointed by the shareholders 
and a committee was appointed consisting of Elliott and Sons, 
Perry and Co. (Bow), Ltd., Bingham and Sons,the cash creditors, 
and the representative of the Bank. The principal creditors are: 
Elliott and Sons, £249 ; Bolding, John and Son, £147; Belco, 

. Ltd., £104; Ellis, Simpson and Sanders, £141; Perry and Co. 
(Bow), Ltd., £208 ; Hodges and Co., £130 ; Middleton and Co., 
£117. 


London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any ervors that may occur. 

Company Wincing-up Voluntarily. 

ROBERTS BROTHERS AND HOLLOWAY, LTD.—R. Hooper, 
1, Cheapside, Bradford, appointed liquidator. Meeting of 
creditors, 14, Piccadilly, Bradford, Thursday, July 13th, at 2.30 
p.m. | eens 

Benkruptcy Information. 

HODGSON, John William, and HODGSON, Norman, in partnership 
under the style of HODGSON BROTHERS, at Norton Street, 
Middlesbrough, electricians. Receiving order, June 29th. 
Debtor’s petition. 

ROGERS, Philip Marsden, Great Darkgate Street, Aberystwyth, 
trading as the LONGBRIDGE ENGINEERING CO,, electrical 
engineer. First meeting, July 12th, 2 p.m., and public exami- 
nation, August 3rd, 1.30 p.m., County Court Office, 3, Baker 
Street, Aberystwyth. | 


WYNESS AND BALE, 13, Commercial Street, Brighouse, со. York, 


electrical engineers. First meeting, July 7th, 10.15 a.m., and 
public examination, July 21st, 10.30 a.m., County Court, 
Prescott Street, Halifax. 


Notice of Intended Dividead. 
THREAPLETON, William Walton, Thornbury Road, Bradford, 
electrical and mechanical engineer. Last ‘day for receiving 


proofs, July 19th. Trustee, W. Durrance, 12, Duke Street, 
Bradford. ES 


Partnerships Diesolved. 


BARRACLOUGH, James Henry, and CLARKE, Ernest Edward, 
electrical engineers and contractors, Alhambra Buildings, 
Morecambe, Lancaster, under thestyleof ERNEST E. CLARKE 
AND CO., by mutual consent as from June 14th, 1922. Debts 
received and paid by E. E. Clarke, who will continue the business 

HARGRAVE, James Joseph Taylor, and SHALLESS, Arthur Henry, 
192, Bedford Road, Rock Ferry, Chester, electrical engineers, 
under the style of HARGRAVE AND SHALLESS, as from 
June 23rd, 1922. Debts received and paid by A. H. Shalless, 
who will continue the business. 


Bankruptey Proceedings. 
ROSLINGTON, William Henry, 240, High Holborn, W.C. The 
affairs of this debtor, who had carried on business as a dealer 
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in electric motor accessories, were before the London Bank- 
ruptcy Court last week. The statement of debtor's affairs 
showed liabilities £1 725, of which £1 375 were expected torank, 
and assets nil. In October, 1919, debtor formed the LINGTON 
ENGINEERING CO., LTD., and as vendor was allotted 7 ooo 
ordinary shares of £1 each. He acted as managing director of 
the company until May, 1920, at a remuneration of {1 ooo and 
director's fees, and he then sold his shares for £500 and resigned 
his directorship. In December, 1919 he and another person, 
with £100 capital, began business as dealers in electric motor 
accessories, under the style of the GREENLING ELECTRIC 
SUPPLIES at 61, London Road, Twickenham, where they 
traded until May, 1920, when they dissolved partnership. The 
debtor took over the assets and undertook to discharge the 
liabilities, and he afterwards realised the assets and paid some 
of the liabilities of the business, which he then removed to 240, 
High Holborn, W.C. In June, 1920, he formed the GREEN- 
LING ELECTRIC SUPPLIES, LTD. The name of the 
company was afterwards changed to COMYNS, LTD., with 
offices at the same address and a nominal capital of £5 ооо. 
For services rendered he was allotted 1000 ordinary shares 
and was appointed governing director at a remuneration of 
£500 per annum. In September last, in pursuance of a verbal 
arrangement between him and a co-director, he transferred to 
the latter his shareholding in the company, and he had since 
acted as secretary with remuneration. In August last the 
debtor formed MERVAN, LTD., with offices at the same 
address, and he had since acted as a director and received 
about £200 as remuneration. Не attributed his failure and 
insolvency to his household and personal expenses having 
exceeded his income owing to the prolonged illness of his wife, 
and to interest on borrowed money. | 
WILLIAMS, Aneurin Tudor, and BEVAN, William John, trading: 
as the ELECTRICAL AND GENERAL ENGINEERING CO., 
49, Commercial Street, Aberdare. The adjourned public 
examination of these debtors was held recently, at the Temper- 
. ance Hall, Aberdare. According to the statement of affairs 
there was a deficiency disclosed of £1,272. Debtors commenced 
business in 1919 with £100 capital, each partner putting £50 
into the concern. They had experienced considerable difficulty 
in obtaining materials in 1920 owing to the moulders' strike, 
and had lost orders in consequence. The debtors had furnished 
the amended deficiency account required and the examination 
was closed. 


Prices of Metals, Chemicals, etc. 
TUESDAY, JULY 4. 


Price. Inc. Dec 
Copper— 
Best Selected .. per ton /66 10 o — — 
Electro Wirebars.. 2 £71 0 о — ros. od 
H.C. Wire, basis .. per lb. оз. roid. — 14 
Sheet s “ш T os. тоќ. — — 
Phosphor Bronze Wire (Telephone) — 
Phosphor Bronze Wire, 
| . basis .. per lb. rs. 28а. — rsd. 
Brass 60/40— 
Rod, basis i-a " 7d. — — 
Sheet, basis is ўз 91d. — — 
Wire, basis 2: " 954. — — 
Pig Iron— 
Cleveland Warrants perton £4 15 о — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о о — — 
Lead Pig— 
P English .. Ке is £25 15 О — 5s. od. 
Foreign or Colonial іе 424 5 о — 2s. 6d. 
Tin— 
Ingot » £1545 о {1100 — 
Wire, basis per lb. 2s. 13d. àd. — 
Aluminium Ingots perton {100 0 o — — 
Spelter .. T ace T £27 17 6 55. od. — 
Mercury е .. per bottle /i1 то о — — 


Sulphur (Flowers)—Ton £10 15s. 
» (Roll-Brimstone)J—per ton Sulphuric Acid (Pyrites, 168?) 
{то 153. т ton, £8 тоз. 
Sodium Bichromate.—Per lb. 51d. Copper Sulphate.—Per ton, 


Boric Acid (Crystals) Рег ton {60. £26 108. 
Rubber.—Para fine, 101d.; plantation rst latex, 7d. to 8d. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 


Sodium Chlorate—Per lb. 31d. 


The Editorial, Advertisement and Publishing Offices of '' Tum 
ELECTRICIAN " are at 8, Bouverie Street, London, E.C. Tele- 
grams : Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to ‘‘ THE ELECTRICIAN " is {1 5 o per annum 
in the United Kingdom and {1 10 о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 
date of publication. 
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Registered Trade Mark A О», A у, SO U AE T SI Dozen И: Ae Ne ae 
a: a 2 учи TRA . a >: aR AS v. E АДУ, : 


POTENTIAL / 
OHMMETERS/ 


This instrument affords 
means of testing resistance 
of extremely low value in as 
simple and speedy a manner 
as our “Megger” Testing 
Sets test resistances of 
many megohms. 


The " Ducter " is invaluable 
for testing circuits for bad 
contacts, improperly sol- 
dered joints and imperfect 


bonding of all kinds. 
Send for list. 


Evershed & 
Vignoles, Ltd. 


ACTON .LANE WORKS, 
CHISWICK, W. 4. 


Telaphone : Telegrams : 
1370 Chiswick. Dorothea. Chisk. London 


WIRELESS 
TELEPHONY 


AND 
. TELEGRAPHY 


Patent No. 134353/18 by Sole Licence) 


TELEPHONE 
RECEIVERS 
FOR 


(Manufactured under Brown's 


No. R 1238 (Previous No. U 38M) 
Marconi Standard 


No. R 1238.—Double Head Telephone Receiver. A high-grade Instrument specially designed for 
Wireless Telephony and Wireless Telegrapby and pre-eminently suited to the former. The multiple permanent magnets are of a 
special shape and of the maximum length possible in the space available. Theendsof the magnets are so disposed that the field 
is concentrated at the point required. Each pole piece is made from Stalloy laminations, riveted together to form a solid mass. 
The case is of aluminium with swivel and trunnion movement, affording a comfortable fit to the ear of the user. The head. 
bands are of Duralium, and are adjustable. Each instrument is complete with 6ft. of best quality flexible cord. Weight 9} ozs. 


Code Word Resistance i Resistance | ' 


is ohms. the pair (in series) сы i 2000 olus. the pair (in series) 
30 . > i a " 
1000 oe oe at 


ices subject to trade discount. 


Sterling Telephone & Electric Co., Ltd. 


Order early if Orders will be 


early delivery | 210/212, Tottenham Court Road, London, W.1 dealt with 
is Telephone No. : 4144 Museum (7 lines). Telegrams : “ Cucumis, Wesdo, London." strictly in 


Works : DAGENHAM, ESSEX. 
BRANCHES: NEWCASTLE-ON-TYNE: 9, Clavering Place. 
CARDIFF: 8, Park Place. 


— rotation — 


— desired — 
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ALFRED HERBERT LTD., COVENTRY 


IMMEDIATE DELIVERY 


HE advantages to the buyer of being able 

to obtain prompt delivery is obvious; the 

purchase of plant is not usually decided 
upon until the need has become urgent. 

In the present conditions of business there is but 
little inducement to invest capital in machinery 
which will not be immediately productive, but 
when the need of additional ар does arise 
quick delivery is a sine qua non. 

Realising the importance of aek delivers we 
have endeavoured always to carry a representative 
stock of the machines and tools which we sell. 

In periods of good trade it is impossible to avoid 
being out of stock occasionally of some particular 
item, but no difficulties of this kind arise at the pre- 
sent time; wehave a large and carefully selected stock. 

During the past thirty years we have devoted 
our attention to the selection of such machine tools 
and accessories as would constitute a comprehensive 
range and be amongst the best of their respective 
types. > 

In this work we have been greatly assisted by 
the possession of three large machine shops of our 
own in which everything that we sell can be 


HOLDEBR-HARR IDE М LTD 
1-2 CHISWELL (STREET, LONDON, E.C. 
Cards on request. 'Phone: 4138 Cierkenweii. 


OS STEATITE 
>, INSULATORS 


are turned, not moulded. and thus are 


ACCURATE TO SIZE. 


Subsequent firing at very high 
temperature renders them 


\ PRACTICALLY NON - HYDROSCOPIC 
, Far superior to any moulded or 
fibrous material. 


tat.ons for quant ities of any design 
on receipt of drawings or patterns 


E» WM. SUGG å CO. Ld. 
| RANELAGH WORKS, 

B CHAPTER STREET, 
WESTMINSTER. 

S.W.1 


thoroughly tested. under actual working con- 
ditions before it is included in our programme. 

Only the fittest can survive this process of 
elimination. 

Our own manufactures, coupled with the numer- 
ous sole selling agencies which we hold, enable us 
to offer complete equipment—machine tools, 
small tools, jigs and accessories—for all machining 
processes, 

We can furnish reliable advice not only on the 
plant for carrying out such processes but also on 
the operations which should either precede or 
supplement the actual machining. | 

In order that the best results may be obtained 
from the plant which we supply a staff of expert 
demonstrators is maintained; they visit cus- 
tomers' works and give instructions in the efficient 
handling of the machines and equipment. 

In an advertisement of this nature it is impossible 
to give a complete list of everything which we have 
instock, Briefly, we offer 

Immediate delivery, Efficient service, 
Reliable advice, Competitive prices, 


and therefore solicit enquiries. 


THE FAVOURITE 


WAS UNDOUBTEDLY BEATEN [IN THE "'DERBY" 
BUT IN THE " LACQUER TRADE" THERE IS NOTHING 


TO BEAT 


CRANES, 


О, ШОМЛЫ HELD DA UE aco EON CRACK EAD 
FAVOURITE” Y LENDING. US A TRIAL ORDER, WHEN 
YOU WILL CERTAINLY GET SPLENDID RESULTS. 


FREDK. CRANE CHEMICAL Co. LTD. LONDON. 


BORDESLEY GREEN, BIRMINGHAM. os Gruter Si 


EVERY INSTALLAT:ON ENGINEER 


Should join hie Trade Proteotion Organisation, 
THEELECTRICAL CONTRACTORS'ASSOCIATION 
(Inoorperated 
Inquiries cordially invited by the Secretary— 


L. G. TATE, 11, Southampton Row, W.C.1. 


Telegraphic Address; Telephone No. ; Museum 4088 


Nafecta, Phone, London. 


P. THOMPSON, G. C. DYMOND, 
F. cs, "M.I.Mech.E. „ F.LC.P.A. M.I.Mech.E., F.I.C.P.A. 


W. P. THOMPSON & CO, 
12 CHURCH STREET, LIVERPOOL. 
CHARTERED PATENT AGENTS. 


V. ARMSTRONG 


H. E. POTTS, J. 
M.Sc.. Hon. Chem, Ғ.І.С.Р.А. МТ... F.l.C.P.A. 


July 7, 1922 The Electrician. [S upplement| xxxi 
eee EE 


mii MMe 


УУУ УУ УУУ УУУ, 


HELSBY | 


OZONE PROOF 


. CABLES 


FOR HIGH VOLTAGES 


[HE deterioration of V.I.R. Cables under 


the action of Ozone is well known. 


Both the internal and external surfaces of 
the Vulcanized Rubber in our Ozone Proof 
Cables are protected by a layer of special 
dielectric, which is insensitive to the 
action of Ozone and does not reduce the 
flexibility of the cable. 


If you are interested, let us send you 


Pamphlet H 90. 


BRITISH INSULATED & HELSBY CABLES Ltd. 


Cablemakers and Electrical Engineers | 
HELSBY, Near WARRINGTON 


TT RT BB 


xxxi [Supplement] The Electrician. | | july 7, m 


THE 


EVER- READY 


PORTABLE ELECTRIC LAMPS 
DRY CELLS & BATTERIES 


f you have not received | 
our ART CATALOGUE | 
containing new models |. 

and price reductions for the 

coming Season, and. also 

our advantageous offer to : 

the Trade = = o 2 mE 


Write to B. Y. Dept. 


The EVER-READY Works, Hercules PI., Holloway, LONDON, N.7 


THE "ELECTRICIAN" INDEX TO ADVERTISERS. 


A.I. Electric Welding Appliances Co.......... ix | Electric & Ordnanoe Accessories Co., Ltd...... Parkinson, per — 
A. C. E. O. (Ateliers de rodado Elec- Blectro-Mechanisa! Brake Oo., Ltd...... 4*9 44 "Z pank rus Ltd... онаа дане — 
tri de Charleroi) .................... — | Elliston, Evans & Jackson, Líd...............  — | Parsons (0. А.) & бо. Ltd........ ае = 
докто E. TT EUG M QNA: К БОША Шад dean йа “бе nie Peebles te (Brace) & бо Co., Ltd D iu iv 
A. е ectrio Motors, eaanvesnneeveeeeen glish ectri pplies, — Petersen 6 Engineers’ Merchan I td - 
Allen West & Oo., Lid. .......... cernere vii Brorahod & Vigade ted E44 ws vdd E S ele xxxii шо шегу vill 
Апо Cable бо, P exu ve е: — | Evershed Palle bero Ltd. ......... peau se xxix сес ES И a meme 82 
Armstrong O8. , Brother „ее sse. te En Ferguson еоооооосооо е 0000 03 ооо — E ower Sporn er reeree ооовооо о — 
Arnold Ed. Ф Oo......... ORE аы ыз: = | Ferranti, 14........... 5... нше ныз. — | Premier Acus uatáe 09 (i) È ТАд......... _ 
& Walton; Ltd. оооооооо ооа оон оеееооо о о il Firth, Thos. & Sons, Ltd Pen acer 2d XA xiv| Radio Communication Со. Ltd, ........... Бе 
Arton CURIE AE UR EO RS MUR ares General Electric Co., Ltd. . ` Qu stot Peg rv aeui s . - 
Ате, Won Eu Ый асчу сыы eis кыы —| Gent & Co., 0o., ТАА... Е би а. iE OL pa DD xxii - 

i Gi ооососоооооооеесоооо о ооое ов ee os g овоог ef 88ers eevee — 
Была Мест Ос Lia nU dd MER pa М Globe AT бо, Lia. la oie te e Relay Automatio Telephone Со., Ltd.... .... xii 
Beloo, Did. еее ооо аео ~| Glover, W. T. & Oo., 1А4.................... үне (А) & 00. Ltd...... een = 
Belling & Oo............. И И Ш o ve s LIRE eeesee c.oo xxiv chardson's Westgarth & Oo., Ltd... оа es ees ——Ó 
Benham & Ltd оотөозәөзөзөөөөзөөө өө өө ө ө ө = == d se $9 9999996 E Sand yoroft, Ltd сосове о в Cerertoerecesorer tag 
Black! Бөз; нн USE T PM CM — | Grice (W.) & Bons, 104...................... Bankey Joseph & Sons, Ltd.. ides Didacus M iv 
А е Go ‚„ТАд......... — йур йш i еее ii, xxiv Showell (5) & јав рери Sek eedinticaseras, SEV 
Insulated & Helsby Gables, Ltd........ хххі| Hart Accumulator Oo., ТАА................ Siemens ‘ee TTE xxvii 
poii а Жошо Ми. Оо ree err vi Horbere (Atrei T) Tel, Works Go, Li. Outside Back Core сарех Conduite, ta Save. АР de o's — xxiv 
EUN ET Өсө #9 — er е *250620690600290600€020€099 Sims BUN ob side КИЙИН ооо ч Оз = 
British Thomson-Houston 7 vae nd ace — | Hick Hargreaves & Co., 144................. es Sloan Electrical Oo., 148.................,.. = 
British Thomson-Houston Co., Ltd, (Mazda).. — Hep ee ee ECTS ө OPENER OT ПОМИ — | Smith, 8., & Son, Ltd............ ТРЕТ — 
Broadbent (Thos.) & Sona, Ltd.....-......... — | Holder-Harriden, Ltd................. e... , xxx | Smith, Thos. & Sons (Rodley), Ltd......... ee — 
Brook Hirst & & Oo., Ltd. €96009at99*09999*290909^* — Hollings & Guest, Ltd...... оосооосовоеовсас ов о о xiii | Statter (J. G.) & Co. 954409080999 аө ө Ө-ө өсө ө eesee xili 
Brown, Boveri & Co., Ltd............... — | Holmes (J. Н.) & Оо........................ — | Sterling Telephone & Electrical Co., Be xxix 
Bruce Peebles & Co., 144.................... iv| H o Gears, Lid тыела» Kei y | Bt. Hel ens Cable & Rubber Co., Ltd... uA — 
B.T.T. Electric Lamp & Accessories бо... xxvi | Igranio Eleotzio Co., Ltd... .......... ........ x | Strachan & Henshaw, ТАй................... A 
J. L *606658090990602900069990929609*0999 — india Bubber, I Percha and Telegraph : (Wm) & Со, 16d... .....- осоооооаооае axe 

=< о ELELEE TIERE E A ш | ZT p ДА Woeoccceososoocoosoo ооососоооооео 
Се Maker Аиво... s Ioco Rubber & Waterproofing Co., Ltd. ....... ns Sutcliffe’ Bros, & Bryce, Ltd. ................ pus 
P к шн. DM Боб — | Jeary Electrical Oo., 144.................. А хіу | ТМе,1„О._........................ trus es ххх 
arron бо................................. — | Jenkins, W. J. & Oo., Ltd................... КУ Taylor & НаЬрагй......................... - 
Chamberlain 4 Hookham, Ld баг шор — | Johnson Lid жоско. рр. xx-xxi т шоо: Oo. LA ME ZIEL E 
City Aosumulator Со....................... xii Kenyon, Wm. & Bons, Ltd................ eh УШ | T onser ‘td... oue эе ee =. 

баш MAMAD d Oos EtA EEEE EEEE — Laurence, Scott & Co. Ltd. - Those uw P дел» өөө өсө өзө ө ® ө ө Фе: 9 ** 
Concordia Electrio Wire Oo., Ltd............. Sil] Lea Recorder Оо. ТАД," oe ase E ES J. a sesos eoeeacoeconooooo E 
Oredenda Conduits Oo., Lad. еооеоевсасоооес ао ае xxiv Lewis, H. K. & Go. e*c0e260090020009002€ ee ә Tucker (3. FLA ec oo evececce eacee xvil 

Crane (Fredk.) Chemical Co., Ltd. eccccceccoc0 xxx , Pi. ete e seas esses ee een or ecumulator *e*20090000€900090 
© Со., Ltd............- — | Underfeed Stoker Oo., Ltd. —— m — 
r r E 00, TAG os N S xiii Locion Blectrio Wire Oo: & Шай ONS aa tien Onda Oo Ia] уе: = 

aven nne ep Tv — Ltd..... = 

РАО eh aicee UM —| Lori Со. (1921), Lid............ 2s. хуш] Vidal Engineering Oo.............. ӨӨӨ are 
Diecograph Telephones, Ltd................. xv | Low, & Sona, Ltd........ бетек — | Wailes Dove Bitumastic, І4а................ xxii 
Dixon, oseph, ble 00.......... — — | Manifoldia, 144............................ vi Wayguod-Ot Did T ea анка xv 
Dorman, W. Н, o, ШАГ = o ынды аага ца е утес о m 
D. P. оова LESE m Metallic Rleotrical ering Со. Ltd... xii estern Electric Co., L еооооовсеооово XI xix 
Dubllier Condenser Oo. (1981), Ld. no e.s... Xixiii Metallio Еол! Rngtneering Go., peses — | Westinghouse Electric International Со........ = 
Edison Accumulators, Ltd. x| Mewburn, Ellis & Со kino Wie cde шаш Oo. Oa 
ecocos6e0692oo0220.92929»9 X] SOW UUI iy ДААШ Cb VAPooocccnocos2c29 9*95009500€ y — 

Edison Swan Electrio Co., Ltd. .............. ili | Micanite & Insulators 154... dr er u & В8ош...............5ә5» 59» е», 
Electrical Apparatus Соз ТА. 77.70. ХУ Mullard Badio Valve Оо 144,707 с nee оа аси СОСТ з ш 
ез ......... ect es viil Nalder Bros. £ Thom eevee (IPIE come WwW е : & etc0*0825600090482092*:08 vi 
Eleetrio Construction Oo., І44................ xxv | New British Electric Bupply Оо. Ltd......... Z| wright nmi eec zd 
Electric Control, Ltd ee * e s ө өзө 0 pe но еооеоооаоег = Northern Steel & Hardware Co., оеоооо ов xv Zenith Manufacturing 0o,........ eco oreet ii 


e 


THE ELECTRIC 


ESTABLISHED 1861. 
THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


Electrical Engineering, Industry, Science and Finance. 


Prepaid Subsoription U.K., £1 5 : 
No. 2304. [va Pax] F RIDAY, J ULY 14, 1922. и err ug Price 6d 
| | CONTENTS. | 
NOTES OF THE WEEK A T Ru te dí t .. 27  Pillarless Electric Safety Lamp. . uo a x е 43 
LOCOMOTIVE DESIGN .. n | va 3I Germany’ s Water Power Schemes oe eM . DD | 43 
Notes on Wireless Matters. By 1 Professor G. W. о. Номе .. 32 Pardamenceny Intelligence Ur x $4 E: 44 
Chains of Magnetically- Coupled Circuits. By Balth. Van der HREN sap eence | HE А И И i i 45 
| i - Electricity Supply vs XS $3 i E$ 46 
Pol H е Es "T is s i zw 33 . 
| к Mec ЗЕТ ЗЕ —-—— Business Items, etc. sa m7 93 Өз sole ы 47 
А FER pin. of Radio eae y i ress .. 34 Personal and Appointments .. `.. ps " e. 47 
Electric Locomotives. By Sir Vincent L. Raven .. ' .. 36 Electric Traction .. м S B bi uw 47 
The Physicist in Engineering Practice .. IE - .. 38 Wireless Notes .. ` . " М .. - 47 
CORRESPONDENCE .. F = e vo 055 5. 839, Telegraph and Telephone Notes E bh um сщз 48 
Recent Extensions at West Ham eM - ..  .. 40 Imperial and Foreign Notes 7 Fa oe - v 48 
New Colliery Boxes `œ .. = iy Fae N .. 41 Municipal Accounts T à vh $3 e. ҮТ 49 
The “ Win-Sum " Radiator TT T " - .. 41 Tenders Invited and TN Р Е eu 50 
The Manchester Exhibition : me v .. 41 ‘Companies’ Meetings, Reports, ес. .. ES. LAS .. 50 
Presentation to Sir John Denison: Pender T ыз, .. 42 New Companies Registered | 51 
The Euston-Willesden Electrification .. .. T .. 42 Commercial Intelligence. . эф Ж. ws m ne 52 
Electricity in Factories  .. “i gus ia - .. 42 Reference Index to Recent Wireless Publications die а 53 
L.C.C. Theatre Regulations bis ba Fee -. ++ 43 Patent Records .. ..° .. às - T 2 55 
| simple and cheap apparatus. Unfortunately much of the 
Notes of the Week. P P app y 


—M— 


The йай РР Delay. | 

THE inauguration of the broadcasting scheme, about 
which so much has been said and for which so much has 
been hoped, still tarries. The delay has been caused, it is 
no secret, by the failure of the manufacturers concerned 
to agree upon the conditions under which the scheme shall 
be carried out. This is no case of Government control, 
for the PoSTMASTER-GENERAL has left it to the various 
wireless interests to put forward proposals upon which he 
can act and the cooling of the red-hot fervour, and incident- 
ally of the free propaganda, which was so lately evident 
is therefore due to those who have the most to lose and the 
least to gain from any failure to get things going at the 
earliest possible moment. Some little progress has, 
however, been made, and it is now probable that the 
Management of the broadcasting stations will be placed in 
the hands of one or two companies representing those who 
desire to carry out this work. Such an arrangement would 
result in unity of control and policy and would assist in 
Providing the best service. Whatever is done, however, 
Should be done quickly, or it will be too late. 


A Word to the Wise. i | 

From the industrial point who is, or who is not, to per- 
form the actual broadcasting is a small matter compared 
With the provision of the receiving sets and other equipment 
that the numerous actual and prospective wireless amateurs 
will require. This is a matter which concerns not only the 
makers of- wireless apparatus, but the whole electrical 
industry, Here is a new field ready to be worked ; every 
advantage should be taken of the opportunity presented. 

or as it is there is plenty of wireless to be overheard by 
Owners of efficient receivers and a growing demand for a 
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apparatus on the market is either expensive or cheap and 
nasty, and in any event the “boom " has caught makers 
unawares. This should be corrected, for though wireless is 
not measured in kilowatts it is still worth cultivating. This 
should be the easier seeing that the POSTMASTER-GENERAL 
has placed an embargo for broadcasting purposes on the use 
of all but British instruments for a period of two years. 


The Electricity (Supply) Bill. 

THE Electricity Supply Bill emerged from the Com- 
mittee stage of the House of Commons on Monday, 
and will probably reach the report stage next week. 
For the benefit of those who have not had the time or 
patience to follow the Bill and its amendments through 
the various stages it may now be of assistance to sum- 
marise its main provisions. The essential part of the Bill 
is that which deals with the financing of Joint Electricity 
Authorities. Under the 1919 Act these authorities could 
be constituted, but they had no way of getting funds. 
When the Bill becomes law there will be nothing so far as 
legislative powers are concerned, to prevent Joint Authori- 
ties being formed and put into operation straight away. 


Undertakers’ Extended Powers. 

Вот there are a number of other clauses which confer 
various benefits on all classes of undertakers. Provision is 
made for the revision of charges, and directly the Bill becomes 
law any municipal undertaking can apply for an increase 
of maximum charges or for any temporary increase, 
authorised under the Statutory Undertakings (Temporary 
Increase of Charges) Act, to be continued. Electricity supply 
companies obtain valuable concessions, the most important - 
being the extension of tenure, which can be granted by the 
Electricity Commissioners, with the consent of the local 
authority who holds the power of purchase. They will 
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also benefit by the clause relating to the revision of prices. 
Power companies obtain protection against unfair com- 
petition by Joint Electricity Authorities and their supply 
areas are safeguarded. 


Useful Miscellaneous Provisions. | 
UNDERTAKINGS (both municipal and company) are pro- 
tected against consumers making unfair uge of them for 
stand-by supplies. The Electric Lighting Act of 1909 
authorised special charges for “stand-by supply," but 
“ premises having a separate supply " will in future include 
those having a separate supply of gas, steam, or other form 
of energy. In order to assist any isolated consumer or any 
authorised undertakers to obtain a supply of electricity 
from any railway company which has surplus supply, 
a clause permits the railway company to give such a 
supply.’ These powers are, however, strictly defined 
so that no railway company can enter into competition 
with a Joint Electricity Authority, authorised dis- 
tributor or power company. Further protection is given 
to employees of undertakings who suffer loss or deprivation 
of employment through any scheme of reorganisation. 
Under the 1919 Act such compensation was limited to 
schemes under that Act, but this has been extended to 
cover schemes “in consequence of" the Act, which, of 
course, is more comprehensive. Seeing the advantages that 
will be derived from the passing of this measure it is a little 
difficult to those not in the know to discover what all the 
opposition is about, especially as this opposition comes 
from within the industry and not from its competitors. 
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The Reactionaries at Work. | 

How active is the spirit of reaction may be gathered 
from an amendment which was proposed and subsequently 
withdrawn on Mr. NEAL promising, in his weak-kneed way, 
to consider the matter on the Report stage. This amend- 
ment would have made it possible for any undertaker to 
refuse to take electricity from a Joint Electricity Authority, 
and to establish a station of its own if the supplv so obtained 
would, in the opinion of the Commissioners, be less than 
that obtainable from the Joint Authority. At first sight 
this does not seem a very grave matter, but at best it 
would open the doors to argument and obstruction, and 
prevent much of the good that the Bill is designed to 
obtain. We hope it will be strenuously fought and 
scotched. 


Physics and Engineering. 

Ir is not seldom that a subject of intrinsic importance 
suffers from the mode of its presentation in either the written 
or spoken word. Much less often a subject of small impor- 
tance is made by its presentation to glitter with an artificial 
lustre. And occasionally a subject of real importance is 
presented in a fitting literary manner. The lectures which 
Sir ALFRED EwiNG is now delivering before the Institute 
of Physics on “ Physics in Industry " are an example of 
the third class. Especially in the second lecture on '' The 
Physicist in Engineering Practice," an abstract of which 
appears elsewhere in this issue, do the subject matter, and 
the presentation interlink in a way which is as refreshing 
as it is unusual. The subject is of importance, if a little 
trite, but it is increased in value by the lecturer's style. 


The Future of Physics. 
THERE were three main ways, said Sir ALFRED, in which 
the study of physics influenced the development of engineer- 
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ing. The progress of the engineer’s Work, carried out by 
himself, might be determined both in speed and direction 
by his knowledge of physics. 
work of the physicist in illuminating the operations of the 
engineer. A third was the work of the pure physicist 
which affected the progress of engineering unintentionally. 
Perhaps as providing an example of the combination of 
these methods of influence, Sir ALFRED next dealt very 
fully with the ideas that governed the transformation of 
energy, calling special attention to the work of Warr, 
PARSONS, JOULE, THOMSON, CLAUDE, LINDE and CARNOT. 
Both as regards the employment of steam and in refrigera- 
tion, he pointed out that physics blended with engineering, 
and in the present age with physics, efflorescing in an 
extraordinary way, a further assistance and inter-working 
might well be expected. The Institute of Physics have 
provided good evidence that they realise this, and are 
to be congratulated on the result. 


The Ravages of Corrosion. 

ON many occasions during the past few years electrical 
engineers have been forced to recognise their dependence 
on coal and to pass some anxious moments wondering 
what can best be done to prevent or check the wastage 
of that commodity. If Sir ROBERT HADFIELD is to 
be believed, the case is equally bad with regard to iron. 
For not only does the ever-increasing demand for machinery, 
buildings, domestic ware, and for the other multifarious 
uses to which iron and steel can be put mean an ever- 
increasing diminution in our supply of ore, but owing to 
corrosion and other forms of wear a considerable amount 
of material and (what is the same thing) money has to be 
employed each year in making up losses in existing 
structures or in preserving them against such losses. There 
is a good deal of fair wear and tear,,and it is difficult to 
see how these can be prevented. But corrosion is unfair 
wear and tear, and Sir ROBERT HADFIELD has done 
engineering a service in calling attention to its ravages. 


The Financial Side. 

. To put the problem in its most intelligible form, according 
to Sir ROBERT HADFIELD, over /500 000 000 are spent 
annually in counteracting corrosion and its effects. Or, to 
take one item alone, over {10 000 were spent on painting 
or repairing the Forth Bridge in 1921, a sum which works 
out at 4s. per ton per year. This figure, for the cost of 
protection, applies to every ton of iron or steel produced 
and to a large proportion of each ton of iron or steel in 
existence at any one time. From this point of view alone, 
therefore, corrosion is a matter which should receive the 
closest attention by all those concerned in the use of iron 
or steel. 
seems to be one.of the cases where scientific method fails, 
for nocontinued line of research linking the various problems 
has been traced, and even such enlightenment as the dis- 
covery of stainless steel occurred accidentally. The only 
safe procedure, therefore, is to pile up reliable data 
gradually, but safe short cuts would be welcomed from 
both the economic and scientific points of view. And in 
these the electrical engineer is as interested as any one else, 


A Scottish Electricity District. 

SOME time ago the Electricity Commissioners provision- 
ally determined the West of Scotland Electricity District, 
and though steps are being taken to examine the situation 
preliminary to the preparation of a scheme, municipal 
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Another influence was the . 


Unfortunately this, if past history is a guide, 
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jealousy between the Ayr and Kilmarnock burghs may 
interfere with the programme. We are accustomed to the 
advocacy of parish pump principles in this country, but 
apparently North of the Tweed they flourish with more 
than usual vigour. Ayr burgh, being in need of further 
generating plant, conceived the idea of utilising the water 
power of Loch Doon, and has promoted a Bill authorising 
the erection of a 3 000 kW hydro-electric station. But, on 
the motion for its second reading in the House of Com- 
mons, the Hon. ALEX. SHAW, who represents Kilmarnock, 
a neighbouring but rival burgh, made a damaging attack 
upon the scheme and moved the rejection of the Bill, 
asserting that the needs of Ayr could be supplied much 
more cheaply from Kilmarnock than from Loch Doon. 


Another Way Out ? 

WHILE we have no desire to take sides in this domestic 
squabble, we are inclined to agree that the estimated cost, 
£250 ооо, which works out at over £83 per kW, is excessive. 
For even if the revised estimates should prove to be correct 
a capital outlay such as that suggested will be a serious 
handicap, and more economy tnight well be exercised. 
This, however, is a matter for a Select Committee to 
investigate, and we are therefore glad to see, thanks in no 
small measure to the redoubtable Sir GEo. YoUNGER, who 
represents the Ayr Burgh in Parliament, that the Bill has 
been allowed to go before a Committee. In the meantime 
the Ayr County Council and the Kilmarnock Town Council 

"have agreed to form a Joint Electricity Board for the 
county. The County Council will take over a proportion 
of the capital of the Kilmarnock electricity undertaking, 
which is a modern one and in a good financial position ; 
so that if Ayr does not hurry up it may find itself 
forestalled. 


Electricity in Factories. 

In the twentieth annual report of H.M. Senior Electrical 
Inspector of Factories, of which we give an abstract in 
another column, Mr. С. S. RAM indulges in some retro- 


spective observations on the remarkable development of- 


the electrical industry during his tenure of office. One 
indication of this is that four additional electrical inspectors 
have been appointed during the year, but as there are now 
over 600 electricity supply undertakings, with generating 
stations and several thousand sub-stations, and about 
70 000 works using electricity for power and lighting, there 
should be plenty of work for the increased staff. In the 
comparatively short period of twenty years Mr. RAM has seen 
the Lancashire displaced by the water tube boiler, the steam 
turbine usurping the function of the reciprocating engine, 
and the gradual substitution of the three-phase high 
pressure system for low pressure d.c. and single-phase 
generation and distribution. But perhaps the greatest 
development of all has been in the use and expansion of 
electricity for power purposes. In 1902 the electric drive 
Was, as Mr. RAM points out, beginning to make headway, 
but to-day we have the driving of heavy rolling mills, 
textile mills and factories, electric steel furnaces, welding, 
ship propulsion, electro-chemical processes, electric 
locomotives, and numerous other applications to remind 
US of the great and rapid progress made. 


Safety Regulations. 

AS a natural corollary of these great developments there 
has ensued a clamant. demand for standards of safetv, and 
no small part of Mr, Ram’s time and attention has been 
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devoted to the preparation, amendment and enforcement 
of regulations designed to secure the protection of those who 
use or may be brought into contact with electrical plant or 
apparatus In this work he has been conspicuously 
successful and a good deal of the credit for theimprovement 
of the apparatus from the safety point of view and the better 
quality of wiring work must be given to him. In view 
of the present general use of electricity, we think 
it can be affirmed that the percentage of accidents in the 
electrical is lower than in many other branches of industry. 
This is at once a tribute to the Electrical Branch of the 
Factory Department and to those responsible for the care 
and maintenance of the electrical plant. | 


Electrical Accidents. 

During 1921 the number of accidents due to electricity 
was 322, of which 12 were fatal. These are reductions of 
20 and 50 per cent. respectively compared with each of the 
two preceding years, and are due in great part to a higher 
standard of electrical work. An analysis of the causes of 
these accidents is given in the Report, and, as usual, we 
notice that a number of them were due either to fool- 
hardiness in working close to unprotected live conductors, 
or to attempts to carry out cleaning or repairs оп live 
switchboards, while the renewal of fuses not constructed 
according to the regulations was another fruitful cause 
of trouble. Nevertheless a distinct improvement, both in 
workmanship and care, is noticeable and shows that good 
progress is being made. 


Co-operation of Companies and Local Authorities. 

AN interesting precedent in Private Bill Legislation has 
been created by the South Wales Electrical Power Dis- 
tribution Gompany's Bill, which enables local authorities 
to whom the company is authorised to supply electricity 
in bulk to subscribe to the capital of the company. As 
might be expected, the clause conferring this power was 
only passed after strenuous opposition from the local 
gas companies. The proposed association of urban and 
rural councils, many of whom possess undeveloped pro- 


. visional orders, with the South Wales Company, should, 


however, prove highly advantageous to all concerned ; 
the local authorities can obtain a cheap supply of elec- 
tricity with a minimum of outlay, the financial position | 
of the company will be strengthened, and the whole 
electrical industry will benefit. Though there is, we believe, 
no precedent for conferring such powers upon local authori- 
ties, something similar is contemplated in the clauses of 
the Electricity (Supply) Bill which relate to the financing 
of joint electricity authorities. It is true that in the South 
Wales Electricity District, in which the South Wales 
Power Company occupies a dominating position, no scheme 
for the reorganisation of electricity has been proposed, 
and there is no immediate prospect of the formation of a 
joint authority. But as local authorities in possession of 
dormant electric supply powers can borrow to establish 
independent gencrating stations, we see no reason why 
they should not invest the capital cost of these stations in 
thecompany. To doso would form an interesting example 
of co-operation between municipal and private enterprise 
which will obviate all local jealousy and enable rapid 
progress to be made. 


Proviacial Supply Companies. 
For many years the position of some of the smaller 
provincial electricity supply companies has been anything 
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but an enviable one. Faced with increasing costs and tied 
down by restrictive agreements with local authorities, 
many of them have been unable to conduct their business 
on ordinary commercial principles, so that the shareholders, 
and more particularly the holders of ordinary shares, have 
been deprived of any return on their capital. We believe, 
however, that the tide has turned, for in many cases 
there has been an increase of revenue during the past year, 
as expenses are also falling, and as there is a good prospect 
of the new Electricity (Supply) Bill becoming law very 
soon, with the consequent removal of all unreasonable 
restrictions upon supply charges. | 


Edmundsons’ Good Year. 

- WE are pleased to see that, notwithstanding the diffi- 
culties of the position, Edmundsons Electricity Corpora- 
tion, which owns or controls a number of undertakings, 
has made substantial progress during the past year. The 
net profit amounted to {31 369, compared with £16 053 
a year ago, and the directors were able to pay two years’ 
dividend on the cumulative preference and 3 per cent. on 
the non-cumulative preference shares, and also to carry 
forward £15 512, or nearly £1 400 more than the amount 
brought in. The improvement is partly due to the increased 
sale of lighting units, and partly to reductions in administra- 
tion expenses and in interest and income tax charges. 
The general financial position of the company has also 
undergone a favourable change ; more than three-fourths 
of the Note issue have been paid off, and there is a reduc- 
tion of £150 ooo in investments in and advances to other 
companies. If similar progress be made in the current 
year, it should be possible to pay a small dividend to the 
ordinary shareholders, who have been without any return 
since I906. 


Projected Developments. 


THE company has an installation department, and though. 


there was a drop of £2 600 in last year's profit, due to trade 
depression, there is reason to believe that it has been of 
great assistance in the development of the supply under- 
takings, and it is likely to prove even more useful in future. 
A great many of the smaller provincial towns are anxious 
to avail themselves of the advantages of electricity supply, 
and in areas where there is no joint authority or power 
company to give a bulk supply, a company like Edmund- 
sons, with an engineering department and a good organisa- 
tion, should find plenty of scope for its activities. During 
the past year three new undertakings have been taken in 
hand. Two of these, at Southwold and Whitchurch 
respectively, are old companies which are being managed 
and are now doing well ; while the third, the Tisbury Electric 
Supply Company, is really an extension of the Salisbury 
Company's business. There are many similar places where 
electricity supply can be introduced with great advantage. 


The General Electric Report. 

Ir was, perhaps, natural that a large company like 
the General Electric Company, the “ universal electrical 
providers," with numerous establishments and very exten- 
sive overseas connections, should have suffered from the 
troubled industrial and economic conditions of the past 
year, and we are not, therefore, surprised that the report 
for the period ended March 31st indicates a temporary 
setback. The profit only amounted to £566 582, compared 
with £796 I49 in the previous year. After paying deben- 
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ture interest and the preference dividends, and applying 
£161 746 towards depreciation, the ordinary shareholders 
have to be content with 5 per cent. (less tax). As they 
have been accustomed to receive то per cent. (tax free) for 
the past ten years, this sudden drop in the annual distri- 

. bution must be very unwelcome. When, however, one 
remembers the effect of the engineering lock-out, the 
influence of adverse exchanges on foreign orders, the 
depreciation of stocks and the other difficulties that had to 
be encountered, it is surprising that the company did so 
well, | 


Reaping ће Reward of Enterprise. 


THERE is, however, evidence that the worst has been 
experienced ; trade is already reviving, and the company 
will, no doubt, reap in due time the reward of the enter- 
prise of its management in building new works and extend- 
ing existing establishments. The company has practically 
finished its programme of expansion, and as business 
develops, as the output and orders increase, the overhead 
charges will be less burthensome, and the company should 
soon get back to its old position. The increasing activity 
in electric railway and power schemes at home and abroad 
should benefit all manufacturing concerns, and no doubt 
the General Electric Company will secure its share of 
whatever is going. 


The Woes of Technical Societies. — 


TECHNICAL societies in the United States, in seeking to 
increase their usefulness to their members, seem to be faced 
with problems not dissimilar in kind from those present 
in this country. The meetings, it is found, are not inter- 
esting enough because the discussions are interminable and 
irrevelant, with the result that those who wish to speak, 
and have something to say, are left disappointed. Of 
course, the same thing happens with us. At a recent 
meeting of a very important Institution an, inordinate 
amount of time was absorbed in reading the Paper, while 
a further period was wasted by some “ grave and reverend 
signor" talking broad and large about nothing in par- 
ticular. At the precise moment of adjournment the 
meeting was adjourned, and it is said that the remarks of 
the disappointed in the cloak room were of greater calorific 
value than was needed to heat even the sepulchral atmos- 
phere of the building. The proceedings at the recent 
I.M.E.A. Convention provide further examples of wasted 
time and energy. 


Super. Stade Management. 


ON the other hand, the meetings of the Institution of 
Electrical Engineers are tending to become over stage 
managed. Care is quite rightly taken to provide speakers 
cognisant with the subject under discussion, but care is not 
always taken to give them time to develop their argu- 
ments. Neither has the heroic course of taking the paper 
as read yet been adopted, though it must come to that 
sooner or later. The chairman might also control the 
meetings more closely than he does at present, shooting 
irrevelancy on the wing and particularly exercising a 
censorship over congratulatory opening sentences. For 
the author knows the value of his Paper. There is no need 
for speaker after speaker in the discussion to emphasise it. 
The two great needs at the moment seem, indeed, to be 
more time for discussion and a better use of the time 
provided. 
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Locomotive Design. 


For two reasons Sir VINCENT RAVEN deserves, if he does 
not achieve, a prominent place in the history of British 
electric traction. Almost alone among the chief mechanical] 
engineers of our great railways he whole-heartedly supports 
electrical operation as a means of improving traffic con- 
ditions and of putting on a more economic basis what 
Мг. Косек SMITH has called the “ sale of transport." But 
more than this he is not averse from discussing in detail the 
salient points of,and diffusing ideas about,electric locomotive 
design; and so laying the foundation of what we hope will 
soon be worthy to be called British electric locomotive 
practice, | | 

Encouraging British Brains. = 

For, whatever system we choose and whatever designs 

we adopt (and we need not be tied to one system 
or to one design for the whole country) it iş essential that 
both system and design should be British through and 
through, not only for economic reasons, but to ensure that 
the equipment is the best suited for fulfilling the traffic con- 
ditions present in this country. As Dr. STANLEY PARKER 
SMITH rightly pointed out in the letter that we published 
io our Correspondence columns recently, we should not 
жопу so much about system as about encouraging our 
manufacturers to lay themselves out to obtain whatever 
work there is to be had, whether it be at home or abroad, 
but especially at home. 


Notable British Successes, 

This policy is, we are glad to think, already in being. 
At any rate English firms have recently secured notable 
successes in the traction field in the Dominions and abroad. 
We noted a week or two ago the assignment of an important 
contract in South Africa to the Metropolitan-Vickers Co., and 
here we can record that the Japanese Government railways 
have placed an order for 34 complete electric locomotives 


of a total value of £500 ooo, with the English Electric Co. > 


Eight of these locomotives are for heavy express passenger 
service. They will weigh 94 tons each and be designed for 
hauling a 415 ton train at 60 miles perhour. The remaining 
locomotives are intended for freight work and local 
Passenger traffic and will weigh about 60 tons each. 

Seeing that this contract was obtained in face of severe 
American competition it is a happy augury for the future, 
“Specially as the Imperial Japanese Government are said 
to have been influenced in their choice by their confidence in 
the excellence of British design and workmanship. As regards 
the latter that confidence, even in these troublous times 
I5 Not likely to be misplaced, while as regards the former 
It is the duty of the whole electrical industry to see that 
in the British electric traction industry British brains play 
à leading part. Thtéy have not always done so in the past. 


The Classification of Ideas. 


For clearing our ideas on the subject of electric loco- 
Motive design generally, the Paper which Sir VINCENT 
VEN read before a recent meeting of the Institution of 
Mechanical Engineers should be exceedingly useful. As 
Will be seen from an abstract which we publish on another 
Page of this issue he dealt with shunting goods and passenger 
“Сото уез and discussed the general questions of the 
"equrements for which any locomotive must be designed, 
these 1005 designs which have been suggested to meet 
Tequirements and the advantages and disadvantages 


of the various types. 
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This work, as Sir VINCENT himself would be the first to 
recognise, is, however, mainly preliminary. In so recent 
a branch of technology as electric locomotive design, the 
first attempts are, if not failures, likely to require so much 
change as to give way to something better in a 
comparatively short time. Again, much of the experience, 
especially with locomotives, has been on the Continent and 
in the United States and is therefore not directly applicable 
to conditions in this country. Nevertheless the designs 
employed and the results obtained enable some useful 
lessons to be learned, and the descriptions which Sir 
VINCENT gave are useful from that point of view. 


К . Double Bogie Design Preferred. 

It is interesting to note, for instance, that he is definitely 
of opinion that the most suitable type of goods locomotive 
for British conditions is the double bogie design, with two 
four-wheel bogies articulated together and each bogie. 
containing two motors geared to the two axles without any 
form of coupling rod transmission. He arrives at this 
conclusion not only for mechanical reasons, but because, 
both on account of the higher capital cost and maintenance 
charges for adjustment and wear, the coupling rod loco- 
motive has not shown itself so satisfactory as the geared 
type. And,ashe rightly points out, the aim of the electric 
locomotive designer should be to produce a machine which 
shall be fit for the road at all times. It will be seen that 
on this point Sir VINCENT takes up the British attitude 
in contradistinction to the views held by Mr. GtBBs and 
other American engineers. 


Passenger Locomotive Questions. 

With regard to passenger locomotives Sir VINCENT 
believes that the choice lies between the quill drive and the 
gearless motor, but that further experience is necessary 
before any definite decision on the subject can be made. 
The question is complicated by the fact that passenger 
trains operate at a great variety of speeds and that while 
it is economically better to use one type of locomotive for 
all classes of train it is not technically most efficient. “He 
has, however, produced a design, of which particulars have 
been given in THE ELECTRICIAN, for use on the North- 
Eastern Railway between York and Newcastle. This it 
is hoped will not only operate efficiently on all classes of 
passenge[ traffic but will be satisfactory for goods work 
as well.. 

The point we have made above that the design employed 
must depend on local conditions is emphasised by the ` 
comparative curves given in the Paper showing how 
varying are the tractive efforts with the output of the motor 
equipment. For this reason we are sorry that it has been 
found impossible to proceed with the building of a gearless 
locomotive of American design for some most interesting 
results would have been obtained from a comparison of its 


_ performance with that of the geared locomotive which is 


being built by the Metropolitan-Vickers Co. 


A Joint Meeting Necessary. 

In his Paper Sir VINCENT has narrowed down the basis 
for discussion and put forward some problems of out- 
standing importance. We therefore hope that the sugges- 
tion of the President of the Institution of Mechanical 
Engineers that a joint meeting with the Institution of 
Electrical Engineers might be arranged will be followed up. 
It is significant that no traction Paper has been read before 
the latter body for some time. Yet the importance of the 
subject fully warrants its consideration. 


* 
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| Wireless Watchers. 

Until two or three years ago, the majority of ships 
equipped with wireless telegraphy carried a single operator 


and no one else on board had any knowledge whatever of 
the apparatus. The usual procedure was for the operator 
to listen in at frequent intervals during the day, thus main- 
taining a more or less continuous watch except for short 
breaks at meal times ; at night, however, the apparatus was 
left unattended except that the operator might get up once 
or twice during the night to listen in for a few minutes, to 
send out his own call letters or to call up any ship which he 
knew to be within range. 
| Sacrificing Advantages. 

By thus leaving the wireless installation unattended for 
several hours, one of the principal advantages of radio- 
telegraphy at sea was sacrificed to a large extent. During 
this time the ship might have passed close by a vessel in sore 
distress, the operator of which might have been sending out 
the S.O.S. signal with the hopeless knowledge that even if 
other ships were in the vicinity, their operators would pro- 
bably be asleep and their apparatus therefore out of action. 


In the early days of radiotelegraphy the number of ships | 


j with apparatus was small and their positions at 
as MAL that the chance of an unknown vessel 
with radio equipment being in the vicinity was remote, 
but that the danger of a well-known ship being lost with 
terrible loss of life due to the keeping of an imperfect watch 
on other ships in the neighbourhood was very real was 
proved conclusively by the Titanic catastrophe. 

| Two Methods of Solution. 
Two ways of overcoming the difficulty suggest themselves 


at once, one, the carrying of two operators, the other the 
installation of some automatic device: which would cause 


sidering the second, and less obvious, solution first, we may 
say at once that the design of a reliable automatic device of 
sufficient sensitiveness is à problem of very great difficulty, 
and although many very ingenious arrangements have been 
devised and constructed and actually demonstrated in 
operation, we do not know that any 


commercial use. 
: Some Practical Difficulties. 


It is one thing to make an apparatus which can be adjusted 


until it will respond with certainty in the laboratory to a . 


j f the required type and of known wave length and 
d eni + 15 quite another thing to ensure that, when 
installed on board ship and removed from the tender care of 
the laboratory staff, it will respond to a signal of unknown 
strength sent out from the emergency transmitter of a 
sinking vessel by an operator in a state of nervous excitement. 
It is equally important to ensure that it will not respond to 
any other signal since it 15 not difficult to imagine what 
will happen to it if it gives a number of false alarms. — 

At the time of the passing of the Merchant Shipping Wireless 
Telegraphy Act of 1919 there was undoubtedly no immediate 
rospect of the development of an automatic device which 

. could be relied upon under severe service conditions, and 


Parliament was thrown back upon the other alternative, viz., - 


the keeping of a continuous watch. Here, however, con- 
siderations of economy—false economy 1n Our opinion— 
led to the sanctioning of half measures, which while giving 
the appearance of the maintenance of a continuous watch, 
allow of the watch being kept by men ot such meagre training 
that it is doubtful whether the conditions are any better 
than, or even so good as, would be the case with such automatic 
devices as are available. 
A New Type of Wireless Man. 

This Act created a new type of wireless man, the wireless 
watcher, who is supposed to have just sufficient training 
to enable him to recognise the distress signal. His duty 
on hearing the distress signal is to call the operator. Now 


it is not difficult to believe that there would be, generally 
speaking, a want of friendly co-operation between these 
watchers and the fully qualified operators. Asa class the 
operators will regard the scheme as one designed to economise 
at their expense, and individually there is likely to be con- 
siderable friction between the two. The operator will resent 
handing his apparatus over to a relatively unskilled man, 
and still more will he resent being wakened on a false alarm 
due to want of skill on the part of the watcher; in fact it is 
not difficult to believe that the relations between the two 
might easily become so strained as to make the whole night 
watch little more than a farce. The only gain is the monetary 
saving of the difference in wages between the operator and 
the watcher, or if the wireless duties of the latter be valued 
at nil, the whole wages of an operator. . EE 

It is difficult to put a monetary value on the assurance 
of an efficient continuous watch throughout the whole 
mercantile marine, but the knowledge that a distress signal 
sent out at any hour of the day or night would be picked 
up without fail by every ship within range, must have a 
considerable value even from the purely material point of 
view, leaving out of the question the added security of life 
at sea. We doubt whether this value could fall far short | 
of the additional cost.involved in carrying at least two 
qualified operators. 


Machines versus Men. 

It may be that reliable automatic apparatus will be 

developed with sufficient sensitiveness and discrimination 
to replace a night watch, but we doubt whether such a device 
could ever compare in reliability with an efficient operator 
on the qui vive for whatever signal he may pick up. More- 
over, we feel sure that the development of radiotelegraphy will 
lead to a 24 hour service quite apart from the question of 
legal compulsion. With the increasing extent to which 
infotmation of all kinds is being disseminated by radio- 
telegraphy and telephony and the ease with which ship sets 
can be made sensitive enough to pick up messages from almost 
every large station on the globe, the operator who has kept . 
the night watch will be able to supply the captain with a 
tolerable substitute for the morning paper. 
‚ Another aspect of the subject which should not be forgotten 
is the growing importance of direction-finding as an aid to 
navigation in darkness and fog. This is a class of work 
for which a half-trained man would be much worse than 
useless, for he would be a positive source of danger. 


The Slide-back Thermionic Voltmeter. 


Among the many applications of the thermionic valve 
is its use as a voltmeter, especially for the measurement of 
high frequency potential differences. The method usually 
employed is that known as the slide-back, which: was, 
we believe, first employed by Round, using a two-electrode 
valve. The method, employing a three-electrode valve, 
has been largely used by the Marconi Company and is em- 
bodied in their instrument for measuring the strength of the 
electromagnetic field due to a distant transmitting station. 

Some experiments recently made at the National 
Physical Laboratory showed that, in certain cases, the 
slide-back method gave very erroneous results. The 
reason for this is made clear in a paper by Mr. E. B. 
Moullin recently published in the “Wireless Worldand Radio 
Review” (April т, page 1), in which experimental results 
were given, showing an error of 45 per cent. in measüring 
4 V and of 80 per cent. in measuring 1 V. 


Defects of Method. 

Fór the benefit of those unacquainted with the method 
we may explain that a battery and a galvanometer are 
inserted in the anode circuit of a triode, the grid of which 
can be given a finely adjustable potential with respect to the 
filament by means of a battery and potential divider. 
The potential difference between the filament and the grid 
is read on a low reading voltmeter. This grid voltage is 
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adjusted until the anode current as read on the galvanometer 
is just reduced to zero. If now the a.c. voltage to be 
measured is introduced into the grid circuit, a current will 
flow in the anode circuit ; it is really an intermittent 
current, flowing only while the grid potential is more 
positive than its steady value. The anode current can 
be again reduced to zero by further increasing the negative 
potential applied to the grid by the potential divider. 
This increase in the steady negative applied voltage should 
apparently be equal to the amplitude of the alternating 
voltage being measured, but as Mr. Moullin points out, to 
ensure that one has not gone too far, one must reduce the 
anode current to a very small value, but not to zero. 
Just how small the remanent current will be depends 
upon the sensitiveness of the galvanometer. 
Effect of the Amplitude. | 

Now the amplitude of the intermittent peaks of the 
alternating voltage necessary to give to the anode current 
a certain average value, and therefore a certain reading 
on the galvanometer, is much greater than the steadily 
applied voltage which would give the same reading, and 


failure to appreciate this fact may lead to large errors, 


especially when measuring small voltages. As mentioned 
above, an error of 80 per cent. was found in measuring I V, 
which is not an excessively minute voltage to require to 
measure, The amount of error will depend on the charac- 
teristics of the triode employed and on the galvanometer 
employed, but it is obvious that the method should be 
used with extreme caution. | 

An echo of Mr. Moullin's criticism is to be found in 
Mr. Franklin's recent paper, in which he says that the 
instrument employing the slide-back method gives good 
results if properly calibrated. If the calibration involves 
atest with an alternating voltage which has to be measured 
on another voltmeter it detracts very greatly from the 
simplicity and general utility of the method. 


Chains of Magnetically- 
Coupled Circuits. 


By BALTH. VAN DER POL, Jun. D.Sc. 
Physical Laboratory Taylor Institute, Heeriem, Holland. 


In the ELECTRICIAN of May 12th, 1922, there appeared 
an article under the above title by Dr. E. BELLINI. The 


writer there treats the problem of finding the natural 


Periods of a chain of magnetically coupled circuits, each 
circuit being formed of a capacity with an inductance in 
series. The circuits are linked together by means of 
mutualinductances. Dr. BELLINI treats the cases of four, 
ve, six and seven circuits. In the treatment of the six 

, @Тсщ{5 the writer remarks about the equation for the 

` Periods that it is impossible to solve it, and similarly in the 
case of seven circuits. 

A similar problem, but for aperiodic circuits, was fully 
Worked out by the present writer in 1916 (" Proceedings of 
the Koninklyke Akademie van Wetenschappen, Amster- 
dam,” Vol. XIX., No. 1). In this paper an arbitrary 
number of coupled aperiodic circuits were treated, but it is 
easy to extend the investigation to an arbitrary number of 
periodic circuits in the following way. 

t again the chain be represented by Fig. r, then we 


ave, in the usual notation, the following equations for the 
Currents 


44 т. d?i. 
get ch) М dii e э 6 9 6 9 ө е э ө а: е 9 е ө ө ө э өэ е е =O 
yen d?i, I. 4%» m 
get (but cis) М ditte =0 
4% d*i, 1. d?i (1) 
M- a9 а. Au scd ec = 
di? (2 dt? + is) = n dt? j | 
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Let us write for brevity 


Іа 
LG " 
"E T 
T. = & 


Hence the general equation, excepting the first and last 
one, can be written . 


d*iy 4.1 25 


dim t 1%, г 
MA (сен gti) + dE 79e (2) 

Now put | 
i» =X(t).SIN m9 ............. Lees 263) 


where x is an unknown function of t, while 9 will be deter- 
mined by the boundary conditions. 


ium c partam 


Fic. 1. 


Substituting (3) in (2) results in 


вА sin(m — 1)04- (as +) ‚51п mo HE .sin (m 4-1)0 —o 
From which, on reduction, we get 
(2k cos 9 4- 1) an d) 9x Оооо (4) 
dt? | 
being an equation in x the solution of which is 
М х= ешо (2k cos Ө фл) у... (5) 


The substitution of (3) in the first equation of (1) only yields 
the identity 

d?x 2 ; d*x . _ 
"t + Wo x) . sin 0 - Sin 20—0 
but the substitution of the same expression in the last 
equation of (1) enables us to find 8. In fact this substitution 


leads to 
г | 
k 25 еіп (n — 1)9 + (5 E + wo) .sin n0=0 
or 
2 
| (2 cos 0 4-1) aa twee lsin n0 
— pe } sin (n — 1) 0--2 cos n0.sin ө}=о —Ó— (6) 


Now it follows from (4) that the first part of the first 
member of (6) vanishes, and hence we are left with 

sin (n — 1)0--2 cos n0.sin0—o 
or 

sin (n +1)0=0 
this being the equation for 0. 
Hence we find 
o- Im. where / —I, 2, 3,...... n. 
п+1 


Finally it follows from (5) that the free periods w ој п 
coupled circuits are given by 


so We 
'" y+2kcos 0 
Or | | 
2 
w 
2012 = ° 
т-Е2Ё cos > 
where 
1T. 2.9.4 re n 
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A Critical Resumé of Radio Science. | Я 


Ву A. PRESS. 


Early Radiation Theory as an Oscillation Consequence. 

The time has surely come when in view of the onslaught 
on established philosophical foundations it will be well 
to review the progress (or lack of progress) irí the radio art. 

Maxwell’s mechanistic interpretation of the work of 
Faraday led the former to evolve a mathematical theory 
of electromagnetic science which indicated that a purely 
progressive type of wave motion in the ether might be set 
up which, emanating from a source of disturbance, has in 
fact been exploited commercially. 

To set up such waves Hertz employed a dumbbell oscil- 
lator (Fig. 1) in which the sphere or the like, a, b, becoming 
alternately charged + and — appeared to set up the long- 
looked-for progressive waves suspected virtue of 
Maxwell’s mathematical treatment. The remarkable thing 
is that in attempting to explain the matter mathematically 
Hertz, despite the earlier work of Lord Kelvin, usedas his 
unit what he designated as the “ electrical moment," which 


.? 
s; | 


C 


0" 


Fic. І. Fic, 2. \ 


latter equalled the charge involved times the distance 
between the plus and minus charges. The solution 
undoubtedly satisfied Maxwell’s equations at a distance, 
and therefore gave rise to the thought (Lodge and Fitz- 
Gerald, 1892) that radiation per se was a consequence 
wholly of a pure interchange of plus and minus charges 
between the two sides of any condenser such as a and 5, 
thereby constituting an oscillator. Be it noted the original 
Lodge radio patent disclosed the idea of cones as against 
Hertzian spheres. | 
The Influence of Lodge’s Work. 

It is this thought to a great extent that has influenced 
the work in radio down to the present time, although 
Kelvin in. his earlier mathematical investigation showed 
that an oscillatory interchange of charges, at least in 
what is now called a closed circuit, required a self induc- 
tion in the circuit. The difficulties arising with respect to 
fixing a self-induction value for a pure Hertzian doublet 
will be left to another occasion. The matter of the self 
induction of finite wires was touched upon recently by 
Prof. Howe. | 

Kelvin's Formule in Redio Work. 

In course of time the art evolved the clearly expressed 
distinction between '' open " and “ closed " radio circuits. 
As a consequence, still keeping to the dominating idea of 
a Hertzian oscillation of charges, it was thought that a 
closed oscillating circuit could in some manner be built 
up that would have all the characteristics required of the 
modified or Kelvin-Hertz oscillator. This led to what 
Zenneck has referred to as an “artificial aerial” (see 
* Wireless Telegraphy," etc., Fig. 208, p. 169). Indeed 
the idea grew up that the “radiation resistance” so 
called could in some manner be determined. The method 
involved the provision of a dummy antenna circuit, 
AS,CR5;, with the understanding that the capacity C of 
such circuit should as a first requisite be made '' equal to 
that of the antenna," and, secondly, that the self-induction 
S, should also accord with “ the antenna self-induction.”’ 
Thereafter by means of the switches U,U,, and keeping 
the current A the same in both circuits, a value R could 


be found that would be the long-looked-for “ radiation 
resistance " value. 
Proper Dummy Antenna Requirements. 

The next thing that transpired was the difficulty expe- 
rienced in determining the proper antenna values of 
capacity and self-induction in the required Kelvin sense. 
It was discovered that much depended upon what induct- 
ance of the coupling coil S, happened to be chosen in the 
first instance. After much discussion in the technical 
press, it appeared that the trouble arose from ignoring 
the distributed character of the antenna line constants. 
Thereafter, despite the Moorecroft-Miller polemic regarding 
Dr. Cohen's work, the matter appeared finally settled by 
the publication of the writer's paper “ Constantes d'Antennes 
et Longeur d'Onde d'Antennes," which-appeared in “ La 
Revue Genérale d'Flectricité" as late as April 24th, 1920. 
The above paper was communicated privately to Prof. 
Moorecroft long before its publication. 

Difficulties of Stationary Wave Antenna Theory. 

Indeed it had become quite classical to represent the sta- 
tionary waves of voltage and current along antennas, 
knowing full well that no such out of phase distributions 
occurred in practice. Prof. Fleming's book appears to 
be the only one that has not sinned wholly in this regard. 
The prime difficulty with all such representations and 
treatment of the subject, despite the Hertz-Lodge-Fitzgerald 
belief in a purely oscillatory requirement for radiation, was 
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that not the least indication was given mathematically, 
or physically why the energy should leave the system in an 
electromagnetic manner. , That it did leave the system of 
course is known. Ifthe true “ radiation resistance " could 
be determined it at least would mean something. 

From a Kelvin standpoint the capacity C equal to the 
low-frequency capacity effect of the antenna, in the Zenneck 
dummy antenna circuit, could be inserted, since its manner 
of derivation physically was first given in the French paper 
above mentioned. Similarly it appeared that Eccles was 
the first to show how to obtain the low frequency aggregate 
inductance of the antenna proper, though the correction for 
the aerial was also given in the above French paper. 
Zenneck’s diagram being employed with or without the 
fanciful correction suggested by the “ Bureau of Standards 
Circular 74,” Fig. 6o, it transpired that the radiation resist- 
ance R first diminished with the wave-length and then 
increased. Surely a strange happening ! 


The Law of the Effective Radiation Characteristic. 

Confusion worse confounded appeared when an 
attempt was made to elucidate all the so-called factors 
in the case. From a purely Hertzian standpoint, neglecting 
sclf-induction for the time being and pinning one’s attention 
on the charging up of a condenser (not on the condenser- 
moment idea by the way), we have the following formula 
for the charging wattage : 

P=IE=0-05 X10°.N.C.E,? 
to use the Bureau of Standard’s formula 238, p. 313 of 
' Circular 74." Now it had become quite customary since 
the days of Hertz to regard the process of radiation as 
requiring a charging up of the antcnna as a condenser, 
and then by virtue of some mysterious process having the 
energy of such charge radiated away from the antenna. 
If, then, in the above formula we equate the expression 
PR, where R is the radiation resistance (at least for an 
ideal system so-called) we should have 
ТАЛАСЕ, 
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and since the capacity and the voltage amplitude Е are 
considered constant for the purposes of test and only the 
cycles N are varied we have practically that 
R=1/2, 
where ^ is the wave-length.* Yet according to the electric 
moment idea exploited by Hertz we have 
R=1580(h х) O «1/53 | 

This inconsistency, however, in the two points of 
view with regard to radiation resistance is no worse than 
the fact that neither appears to agree with the actual 
radiation resistance-wave-length curve obtained. 


Improvement in Dummy Antenna Representation. 


In any event the next advance in the conception of a 


proper equivalent for an antenna circuit appears to be due 
to Prof. Moorecroft (see especially Fig. 1 of his paper 
"Some Experiments with Long Electrical Conductors,” 
LR.E., December, 1917, pp. 389-391). In the above the 
statement is made, p. 390, '' none of the frequencies satisfy 
the above (Kelvin) formula for resonance.” 

The.above revolt against the blind use of the Kelvin 
formula in radiating antenna work is, of course, to be 
welcomed. Nevertheless even the dummy antenna of 
Prof. Moorecroft given here as ‘Fig. 3 does not satisfy 
the deficiencies of a commercial antenna system. To look 
upon a radiating antenna in accordance with the view (see 
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Figs. 55 and 59 of the “ Bureau of Standards Circular 74 ’’) 
that only ordinary distributed and capacitative and induc- 
tive loading occurs will still not supply that very evident 


Power factor obtained when radiating. It surely will not 
give a radiation resistance characteristic such as curve 3 
in Fig. 4 herewith or Fig. 91 of the “ Bureau of Standards 
Circular 74,” based upon the work of Dr. Austin (and Dr. 

- Miller). Wherein then lies the difficulty and in what 
manner can it be surmounted ? 


Proper Requirements for Dummy Antenne Representation. 
To split up the function shown as 3 in Fig. 4 into com- 
ponents r and 2 is not altogether satisfactory, as Drs. 
Austin and Miller now agree. Although a component such 
aS 2 may in fact in' part be due to dielectric absorption 
losses in the immediate neighbourhood of an antenna it 
does hot satisfy all the energy requirements. Nor can it 
; ld that the use of Lorentzian deferred potentials in 
e ^ Fundamental Equations " will help any better than 
Steinmetz's view. There is no need to throw 
Maxwell overboard simply because the right-hand side of 
* curve 5, Fig. 4, rises instead of falls. 
© It remembered that in all previous work the 
notion prevailed that stationary wave oscillations of the 
cr Plan doublet type were all that was necessary to 
the an the progressive waves in the ether. To assume that 
О Station wave of current in the antenna sends out 
a BTessive waves of electric and magnetic forces in the 
ree, aught “explain ” radiation; but, as Heaviside once 
Е marked, the difficulty of explaining the explanation would 
ill remain, 


It The Doubly Hysterical Dummy Antenna. 
= Was at this stage that the suggestion was made by the 
€T (see “ Journal I.E.E.” April, 1921), that, at least so 


far ee 
asa dummy antenna was concerned, a radiating antenna 


* See also paper I.E.E., April, 1921, referred to below. 
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could (in a purely mathematical sense) be conceived as being 
loaded hysteretically in a magnetic as well as an electrical , 
sense. The Moorecroft dummy antenna would then be 
modified as shown in Fig. 5. Here both the induct- 
ances as well as the capacitances are of a hysteretical char- 
acter. Under these circumstances, strangely enough, a 


Pd 


Ко 1 
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characteristic such as Fig. 4,-curve 3, is obtained. The 
introduction of such fictitious loadings in the art was due . 
to the fact that since in a Poynting sense radiation took 


place by means of the electric and magnetic fields, it 


implied that in the physical radiating antenna „the energy 
of both fields did not all return to the system. This was 
tantamount, in a mathematical (or diagrammatic) represen- 
tation to considering the ether about the antenna system 
as if it were actually doubly hysteretically loaded. For the 
first time, then, a dummy antenna was really evolved which 
appeared to act in a required flexible frequency sense 
exactly. as an antenna when radiating was known to 
operate, theory or no theory. | | 


Necessity for Some Hysterieal Antenna Loading. 

The problem still remained to couple up Hertzian radia- 
tion with a Maxwellian system. For this a departure from 
Its basis was essentially 
the following: If progressive waves are to be consi- 
dered as set up in the ether it is necessary to have 
progressive waves set up along the antenna and not 
stationary waves such as Hertz and the earlier workers had 
assumed necessary. That this was a serious problem for 
antennas of finite length was recognised by Heaviside, 
Heaviside sug- 
gested that by some manner of means (keeping to the 
instantaneous potential system) it was possible that 


spherical waves were set up at the end of a finite antenna. 


Nevertheless it was not at all clear just how this desired 
result was to be accomplished. Ordinarily, as the older 
workers recognised, a free end would result in stationary 
waves being set up which would defeat the object sought. 
Per contra in his I.E.E. paper (/.c.) the writer gave a solution 
for the current ? and voltage e about an antenna system 
that gave the desired progressive wave characteristic. 
For it should be remembered that a free-ended finite line 
implies a sink at one end and a source at the other. Dis- 
torted progressive waves would therefore have to be set 
up. Inasubsequent paper following up the above develop- 
ment the consequences of this investigation were set forth 
in a very hurried manner in the pages of THE ELECTRICIAN 
for December gth, 1921. 


The Hysterically Loaded Antenna as a Generator. 

The upshot of the above story is that just as Maxwell's 
equations needed to be satisfied in the ether about a radiat- 
ing antenna system, just so is it necessary to satisfy at one 
and the same time the surface conditions at the antenna. 

If then a progressive wave is set up along the antenna 
by means of initially physically doubly hysteretical 
loadings, whether by means of resistances in the antenna 
(magnetic) and ground resistances (electric) or otherwise, it 
will transpire that such an antenna initially excited will be 
in the required Maxwellian condition to impress upon the 
ether true progressive waves of the Hertzian type. Such 
progressive waves will then react upon the antenna to . 
load it further as if the radiation were really of hysteretical 
character. Thus it would appear that Hertz’s problem has 
been really solved without having recourse to invalidating 
transformations which specifically introduce functions or 
rather conditions that lead to equational forms no better 
than Hertz’s original expressions. 
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. Electric Locomotives.’ 


By SIR VINCENT L. RAVEN, K.B.E. 


In this paper, the author, avoiding detail points of mechanical and electrical design, deals with the more general questions of (1) the 
requirements for which any locomotive must be designed ; (2) the various designs which have been worked out to meet these 
requirements ; and (3) the advantages and disadvantages of the various designs which have been completed. 


There are broadly three classes into which locomotives may 
be divided, namely: (1) shunting; (2) goods; (3) passenger ; 
though it is not, of course, practicable to confine any class of 
locomotive strictly to the duties for which it is primarily 
designed. In fact, one of the most important points to be 
attended to in considering any design is the question whether 
the locomotive is well adapted to deal economically with two 
or more different classes of traffic. 


Shunting Locomotives. 


For shunting locomotives a maximum speed of 25 miles per 
hour will be ample. On British railways, it is not possible 
to go much higher than 30000 lb. drawbar pull, and an 
adhesion weight of 60 to 65 tons should be sufficient. Com- 
pared with steam locomotives usually employed in goods 
yards, this is a substantial increase. It is, however, a great 
advantage to have plenty of weight-on the drivers in order to 
start trains rapidly and thus speed up shunting operations. 


Simple Design Essential. 


For this class of locomotive, there is no question of compli- 
eating the design by considerations of steady running, adapta- 
bility to other classes of traffic, etc. 
simple as possible and, if practicable, the whole weight of the 
locomotive should be on the driving wheels. For anything in 
the neighbourhood of 60 tons, it is necessary to divide the 
weight between four axles, in order not to exceed the per- 
missible axle loading. The simplest arrangement 15 un- 
doubtedly the double bogie design, each bogie carrying a pair 
of geared motors. This is from several points of view the 
most satisfactory ; the construction is cheap, and the main- 
tenance easy, due to the facility with which a bogie can be 
removed for overhaul or repair of the motors, and a spare bogie 
substituted. The author sees no reason why this general 


design should not be regarded as standard for this class of 


locomotive. 

The buffers and drawgear may be mounted on the body, 
and the tractive effort transmitted from the driving wheels 
through the bogie centres; or the drawgear may be fixed to 
the outer end frames of the bogies and the inner end frames 
connected together by an articulating joint, thus removing all 
buffing stresses from the body. The North Eastern Railway 
have had in use on their Quayside line at Newcastle for 17 
years, two shunting locomotives, which have given extra- 
ordinary good results. 
with buffers and drawgear mounted on the body. These 
locomotives have been in service since 1905, and they have 
only been in the shops three times for thorough overhaul. 


Some Working Results. 


Their daily duty consists of about Hd hours shunting work 
and two hours running with trains. Including the time for 
preparing, stabling, running to and from the shed, their daily 
service occupies about 18 hours, and, if required, they. could 
do more. For the whole of the year 192r, the average cost 
per engine for repairs, inspection, preparing, cleaning, etc., 
was {103. This figure is rather high, as it included some 
special repairs to one of the locomotives, which would not be 
required in an ordinary year. 
corresponding figure for the steam locomotives doing the same 
class of work, which, for the year 1921, would be about £610. 


Goods Locomotives. 


The conditions which govern the design of goods locomotives 
vary in different countries, mainly in respect of the strength 
of the standard drawgear and the use of power brakes on the 
goods wagons. The question of what speed to provide for is 
a point for careful consideration. One of the great advantages 
of electrification on a railway is the possibility it affords of 
speeding up the slow-moving traftic. 
fore, that the speed of goods trains should be raised as much 
as is practicable. On British railways, owing to the absence 


* Abstract of a Paper read before the Summer Meeting of the 
Insiitution of Mechanical Engineers. 


The design should be as © 


They are of the double bogie type. 


It may be compared with the - 


It is important, there- | 


of power-brakes on the wagons, the speed on the level must 
not exceed about 35 miles per hour, and must be less than this 
on falling gradients, in order that the train may be sufficiently 
under control to stop when required by signal. The only 
practicable way, therefore, to effect any substantial increase 
in the average speed is to increase the speed up the gradients. 
This can easily be done by providing a sufficiently powerful 
locomotive and designing it for the speed required. The 
author considers that the standard goods locomotive should be 
capable of taking a normal train up the ruling gradient on 
any ordinary line in Great Britain at about 25 miles per hour 
This should enable an average speed of 30 miles per hour to 
be maintained, which approximates to the speed of the local 
passenger trains. All trains, except the few passenger 
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Гіс. I. TRACTIVE EFFORT SPEED CURVES OF ELECTRIC 
PASSENGER LOCOMOTIVES. | 


expresses, would then travel at approximately the same speed, 
and the traffic delays would thereby be cut down to the 
minimum. 

In comparing the various designs of locomotives now in 
use, the first point to be considered is whether the motors 
drive direct or through gearing. It must be remembered that 
the cost of the motors alone is something like 30 to 40 per 
cent. of tbe total cost of the locomotive. Any design, there- 
fore, which leads to an unnecessarily large and costly motor is 
clearly at a disadvantage. For a given horse-power, the 
lightest and cheapest motor is in general the motor which runs 
at the highest speed. For a goods locomotive a suitable motor 
speed can only be obtained by the use of gearing, unless the 
motor armature has a diameter about twice that of the 
driving-whneel. The latter alternative leads to a very unwieldy 
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and expensive design. The majority of recent designs for 
goods locomotives make use of'geared motors, whether they 
are geared direct to the driving axles or transmit their power 
through jack-shafts and coupling-rods. In the author's 
opinion, the employment of gearing, which is now highly 
efficient and has a long life, is an essential feature of a satis- 
factory design. : ) 

The use ої cranks and side-rods for a goods locomotive is 
not necessary, either for British railways, where comparatively 
light trains have to be hauled, or in other countries, such as 
the United States, where the stronger drawgear makes it 
possible to deal with much heavier trains. The design of the 
Paulista locomotive, in which three axte bogies are employed, 
each axle driven by its own motor, is one example of what can 
be done in the way of high-powered locomotives without having 
recourse to cranks and coupling-rods. 


Coupling-Rod Pros and Cons. 


The advocates of transmission by some form of coupling-rod 
contend that it reduces the proportion of deadweight on the 
track. as the whole weight of the motor is carried by springs, 
and that by grouping two, three, or more axles together and 
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Wheel arrangement 4-6-6- 
Electrical system Direct current. 
Voltage .. s 1,500 
Length overall .. » 62 ft. 8 in. 
Driving wheel diameter 42 in. 

ogie wheel diameter .. - 42 in. 
Rigid wheel base d i 8 ft. 4 in. 


connecting them to one or two motors, it enables larger, and 
therefore pro rata cheaper, motors to be employed than 
would be possible with individual drive. The importance of 
keeping down the dead-weight has been overestimated. It 
Is obvious, of course, that the less the dead-weight the easier 
15 the locomotive on the track at the joints and crossings. It 
should be remembered, however, that the track has to with- 
stand the shocks due to the passage of the whole train, not only 
of the locomotive. A full-sized train (on the British railways) 
will contain upwards of .100 axles, without counting those of 
the locomotive, and it is difficult to believe that a little extra 
dead-weight on the four axles of the locomotive alone will 
make any appreciable difference to the wear and tear of the 
track. It is much more likely that the life of the rails 
ir be determined by the gradual wearing away of the 
аи of the rail and in places by the reduction in area 
ue to flange friction. 


Too Large Motors Disadvantegeous. 


5 to the advantage obtainable by the use of опе or two 
ane Motors, instead of two or four smaller motors, while it is 
* true that, other things being equal, the cost per horse 
fs falls as the size increases ; the difference in favour of the 
a a motor is more than offset by the extra cost of the 
its канца, parts, due to the provision of the jack shaft with 
their ds and bearings, and the various coupling-rods with 
. earings, In addition to this, the framework of the 
ays truck carrying the axle and jack-shaft beatings must 
catin © specially strong and massive to stand up to the recipro- 
with d Stresses inherent ій this system of drive. Experience 
Sid. * locomotives on the Norfolk and Western Railroad, 
practi, 11 consequence of fractures, the bogie frames had 
cally to be redesigned and rebuilt, is a practical proof of 
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this. Trouble of a similar nature has been experienced on 
other locomotives in which Scotch yokes are employed. 

Quite apart from the increase in first cost of the locomotive, 
arising from the introduction of cranks, jack-shafts, Scotch 
yokes and coupling-rods, the question of maintenance cost is a 
matter of great importance. For satisfactory operation, it is 
essential that the jack-shaft bearings should be kept in proper 
adjustment and good condition, and the permissible wear of the 
brasses is small. If the locomotives have to come in frequently 
for adjustment of these bearings, and for relining the brasses, 
etc., the cost of maintenance is considerably increased. Electric 
locomotives should be regarded as being fit for the roads at all 
times, subject to proper arrangements being made for lubrica- 
tion, attention to the brakes and periodical cleaning, in- 
spection and turning of tyres. 


р 


Double-Bogie Design Most Suitable. 


Taking all the foregoing parts into account, the author is 
definitely of opinion that for the conditions which apply to 
British railways, the most suitable and satisfactory arrange- 
ment for an electric freight locomotive is the double-bogie 
design with two four-wheel bogies articulated together, 


PROPOSED NorTH BASTERN RAILWAY GEARLESS ELECTRIC LOCOMOTIVE 4-6-6-4 TYPE. 


: Total wheel base T T T 52 ft. Sin. 
Weight of locomotive (approximately) 2 IOS tons. 
Weight on driving wheels (approximately) .. 67 tong. 
Number of motors А 6 


Horse-power per motor (one hour rating) à шыг 300 
Tractive effort (one hour rating) va és 14 ooo lb. 
Speed (one hour rating) 47 m.p.h. 


each bogie containing two motors geared to the two axles 
without any form of coupling-rod transmission. 


Passenger Locomotives. 


In dealing with the requirements for a standard passenger 
locomotive for the British railways, the following points must 
be taken into account: (1) Is it necessary that there should be 
more than one class of locomotive for all kinds of passenger 
traffic? (2) If one class is sufficient, for what tractive effort 
and speed should the locomotive be designed, and can it be 
economically used for goods traffic when necessary ? 

In regard to the first question, it may seem at first sight 
wrong to have only one class of locomotive. for heavy fast 
expresses and for light local trains. A locomotive for heavy 
express work is necessarily somewhat expensive, and it is clearly 
not economical to use it regularly for light duty. On the other 
hand there is a good deal of advantage in keeping down as 
much as possible the number of classes of locomotive. The 
answer to this question, at all events, for the conditions on 
British railways, is to usc the same engine for all expresses and 
fast trains running considerable distances without stopping, 
including all passenger trains which run beyond the limits of 
any electrified section, and to equip a sufficient number of 
trains as multiple unit trains without locomotives for the local 
passenger service. If this is done the advantages of electri- 
fication can be obtained for both classes of passenger traffic 
economically and conveniently. А reply to the second question 
is best afforded by the design of the passenger locomotive 
which has just been completed by the North Eastern Railway 
for experimental purposes.* | 

For purposes of comparison with the North Eastern loco- 


*See THE ELECTRICIAN, Vol. Ixxxviii., p. 10, January 6th, 1922. 
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motive, the author gives particulars of the design of express 
passenger locomotives in other countries, divided into the 
following three types :—(a) Geared locomotives with twin 
motors and quills; (b) gearless locomotives with the motor 
armatures built on the driving axles; (с) gearless locomotives 
with transmission by connecting rods. 


Tractive Effort Comparisons. 


In order to compare the performance curves of these loco- 
motives the author has compiled the diagram given in Fig. 1 
showing the curves of tractive effort against speed for the 
maximum condition of output for the various locomotives. 
This comparison brings out the fact that these engines differ 
considerably in their capabilities in respect of both the load 
to be hauled and the speed at which the trains will travel. 

For example, the quill-drive locomotive employed for pas- 
senger work on the Chicago, Milwaukee and St. Paul Railroad 
has a tractive effort of only 7 200 lb. at a speed of 65 miles 
per hour, as compared with 8 400 Ib. at the same speed for the 
North Eastern Railway locomotive, in spite of the fact that the 
latter has only six 300 H.P. motors, whereas the former has 
I2 motors each of 350 H.P. On the other hand, the Chicago, 
Milwaukee and St. Paul locomotive, having approximately 
three times as much weight on the driving-wheels as the North 
Eastern Railway locomotive, is able to exert a far greater 
tractive effort at low speeds, and, in fact, is intended principally 
for hauling trains of about 800 tons up gradients as steep as 
Iin 45. ‘A comparison of these various curves shows that the 
North Eastern Railway locomotive is well adapted to deal with 
the loads for which it is intended, and at the speeds at which 
it is desired to run, without being heavier or more powerful 
than is necessary for this duty. | | 

While it is clear, therefore, that all these locomotives are not 
equally well suited to meet the requirements of express passen- 
ger traffic on the British railways, it does not follow that 
a suitable locomotive cannot be designed embodying any one 
of the systems of drive peculiar to the three general types 
mentioned above. Whatever the merits or demerits of type (a) 
the particulars already given of the North Eastern locomotive 
show that the tractive effort and speed characteristics desired 
can be obtained without difficulty. Equally with type (b) 
the same characteristics can be obtained by proper design of 
the motors and the diameter of the driving wheels. The 
arrangement of drive lends itself well to high-speed running. 
The higher the speed the greater the peripheral velocity of the 
motor armature mounted direct on the driving axle, and 
consequently better use is made of the active material of the 
motor. As an illustration of this point it may be mentioned 
that about the time when the order for the electrical equipment 
for the North Eastern. Railway passenger locomotive was 
placed with Metropolitan-Vickers Company, a proposal was 
submitted by the General Electric Company, U.S.A., for a 
locomotive with direct drive gearless motors to conform to 
the same specification. Гог various reasons it was decided to 
postpone the building of this second engine, but particulars 
of the design may be of interest, the general arrangement 
being shown in the outline drawing given in Fig. 2. 

So far as type (c) is concerned, it is obviously a simple matter 
to provide for any desired tractive effort-speed characteristic 
by a proper selection of the diameter of the driving wheels 
and a suitable design of the driving motor or motors. There 
need be no gcaring, and there is, therefore, no limitation in 
respect of gear velocity to be taken into account. If a high 
speed is desired it is a simple matter to increase the wheel- 
diameter, keeping the crank radius the same. 


Two Further Questions. 


It is clear, therefore, that so far as the system of drive is 
concerned any one of the three general schemes referred to 
above can be selected. Apart from this, however, there are 
two questions to consider, namely: (1) Is there any outstand- 
ing advantage in any one of the three types over the others ? 
(2) What should be the general mechanical arrangement of an 
express passenger locomotive to suit the requirements of 
British railways ? bt 

In view of the small experience which has so far been 
acquired of working express passenger traffic by clectric loco- 
motives it is hardly possible yet to come to any conclusion as 
to whether one or other of the three types mentioned above is 
definitely to be preferred to the others. One can safely say 
that as regards the first two tvpes—namely, the quill drive and 
the gearless motor—each has its own good points. 
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The Physicist in Engineering 
Practice. — 


The subject of ' The Physicist in Engineering Practice ” 
was chosen by Sir Alfred Ewing, K.C.B., F.R.S., for his 
lecture to the INSTITUTE OF Puysics on Tuesday, July 4th. 
This was the second of a series of lectures on '' Physics in 
Industry." The Hon. Sir Charles A. Parsons, K.C.B., F.R.S., 
presided. | 

No Need for a Boundary Commission. 

At the outset, Sir Alfred Ewing said he understood the 
purpose of the lectures to be to focus attention on the close 
relation which subsists between physics and engineefing ; to 
acknowledge the debt of engineering to physics, and, 
incidentaly, the debt of physics to engineering, and by 
inference to emphasise the importance of a study of physics оп 
the part of engineers. That the two were closely related was 
a . proposition so obvious as to need no demonstration, for 
what was engineering but the turning to man's use and con- 
venience of the things which it was the business of physics to 
understand ? Tbe physicist had to study precisely the same 
material that the engineer had to apply, and any attempt to 
do the work of' the engineer implied some acquaintance with 
the broad principles of physics. It would be futile to draw a 
line between physics and engineering, and sbould a Boundary 
Commission ever be appointed, he, for one, would decline to 
serve. 

The Influence of Physics on Engineering. 

There were three main ways in which the study of physics 
profoundly influenced the development of engineering. The 
first was when a knowledge of physics determined the 
immediate creative work of the engineer. Inventions were 
made by men who were able to bring that kind of knowledge 
to bear on the solution of a practical problem. In all inven- 
tions and designs there was room for the application of physical 
Science, and in most inventions and designs it would be found 
to have been operating. Another way was when the physicist 
himself made an advance in the principles of his science of 
such a nature as to illuminate the operations of the engineer, 
systematising what before was haphazard and vague, clarifying 
the ideas and directing the efforts of the practical man, some- 
times by showing him what was impossible, sometimes by 
revealing possibilities that were not fully explored. It was 
mainly by such steps that the theory of engineering progressed. 


Electrical Standards. 

Under this head also Sir Alfred classed the service that 
physics gave to engineering when it devised methods of exact 
testing and supplied instruments for that, or when it prescribed 
units and establisbed standards in terms of which engineering 
measurements and calculations could be made. А con- 
spicuous early example was the settlement of the electrical 
standards. Here was a notable example of the benefits that 
engineering had done to physics, as well as those that physics 
had done to engineering. Undertaken largely with a practical 
motive, the determination of the electrical standards not only 
met the urgent needs of the telegraphists and laid €& sure 
foundation for the later development of electrical engineering, 
but it reacted most beneficially on physics, supplying a basis 
of precise státement and a battery of powerful weapons of 
research. | 

Mechanical Equivalent of Heat. 

Another example was the determination of the mechanical 
equivalent of heat, first by the labours of Joule, and after- 
wards by many others, among whom was Osborne Reynolds. 
The second head, in fact, included all contributions to what 
was comprehensively called the theory of engineering. For 
the theory of engineering was, in the widest sense, physics 
seen through selective glasses, which picked out and magnified 
those parts which were important to the engineer, giving them 
such emphasis as would enable the engineer to realise their 
relation to his practice and to rely on them as a guide. The 
engineer, would be increasingly helpless if he did not know 
something of the methods and results of science ; if, in a word, 
he were ignorant of the theory of engineering. 


Ы Broadcasting Catalogued. 

There was a third way. It had often happened that the 
progress of physics affected the progress of engineering without 
intention on the part of the discoverer, and without recognition 
of the practical bearing of the discovery. For instance, when 
Kelvin first showed, as a conclusion from his mathematical 
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study of electrostatics, that under certain conditions the 
electric discharge might be oscillatory, he little guessed that 
in the discovery was the germ of a method of diffusing infor- 
mation of literally world-wide applicability which threatened 
now to pass beyond the bounds of convenience, adding a new 
burden to our distracted civilisation and a new word to the 
popular vocabulary. ` 


Physics end the Work of Watt and Parsons. 


Sir Alfred then went on to deal with the ideas that governed 
the transformation of energy, and in particular the develop- 
ment of mechanical power through the agency of heat—a 
branch of engineering which, in its immense modern develop- 
ment, owed more to Sir Charles Parsons than to any other 
living man. Watt's invention of the separate condenser and 
of expansive working, he said, both went far towards making 
the action of the engine reversible in the thermodynamic sense. 
"Watt accomplished what he,did because he was a physicist. 
Watt's further invention of the indicator supplied a definite 
means of determining the work done by an engine. But in 
Watt's time, and for many years after, there was no general 
recognition of energy as an indestructible entity, or of the fact 
that when a heat-engine did work a corresponding quantity of 
heat disappeared. It was not until 1824 that the full signi- 
ficance of the drop in temperature was appreciated, when 
Sadi Carnot founded the science of thermodynamics. The 
principles he had established, the notions of a cyclic process, 
and of reversibility as the criterion of perfection in the pro- 
duction of mechanical effect, bore abundant fruit. But 
Carnot made the mistake of saying that the caloric supplied 

at a high temperature passed down through the engine without 

being changed in amount. If he had said “entropy '' instead 
of “ caloric " the statement would have been true. 


An Ideal Scale of Temperature. 

The principle that in a reversible cycle Q/T. was the same 
for the reception and for discharge of heat showed that 
Carnot's engine gave a means of defining an ideal scale of 
temperature, which would be absolute in the sense of being 
independent of the properties of any thermometric substance, 
and would start from a zero which was absolute in the sense 
that any lower temperature was demonstrably impossible. 
This absolute or thermodynamic scale was .deduced by 
Thomson from the principles of Carnot as early as 1848, and 
later he embarked on experiments along with Joule to deter- 
mine how nearly the absolute scale agreed with tlie scale of a 
thermometer working by the expansion of air under constant 
pressure, ; 

This was the Joule-Thomson cooling effect, which, in the 
bands of Linde, Claude and others, had become the basis of a 
great industry, serving to separate the constituents of the 
atmosphere to provide oxygen for industrial and medical uses, 
and nitrogen for the manufacture of fertilisers. Here was a 
striking example of a recondite and apparently trifling physical 
Phenomenon assuming in time a useful and even prominent 
Place in the world of the engineer. — 


* 


The Regenerator. 


Dealing with another thermodynamic device, the regenerator 
Sit Alfred said that the conception of a regenerator dated 
from 1816, its author being the Rev. Robert Stirling, who, 
with his brother James, applied it, soon after that, in an engine 
which worked by the alternate heating and cooling of a con- 

ned quantity of air. If Carnot had known of the Stirling 
Se he would have recognised in it a material embodiment 
p his own ideas, but with the regenerator acting as a sub- 
SUtüte for his adiabatic expansion and compression. It was, in 
aE the only possible alternative—tbe only other way of 
- Sie Ning a reversible cycle. Much later, in the hands of the 

Mens brothers, the regenerative method served to make 

stes] cally possible the high temperature of tbe modern 

rie furnace, and to-day it was found working at both 

i dps, supplying metallurgists with their hottest infernos 

ot Minging chemists to a paradise within two or three degrees 
he absolute zero. 


Refrigeration end Aviation. 


an frigeration was another field mentioned by Sir Alfred as 
Tog Ample of the blending of physics with engineering. 
gui dal there was no branch of engineering in which the 
i nce'of physical principles was more readily accepted and 
EE Closely followed than it was in the practice of refrig- 

ing engineers. The history of tbe internal combustion 
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engine also afforded many examples. The internal com- 
bustion engine made aviation possible, and in every advance 
of that new art the influence of physical experiment and 
mathematical interpretation was admittedly paramount. 

Coming back to steam, Sjr Alfred remarked that it was due 
to mathematical and experimental physicists that tbe process 
of steam turbine design had now become an almost exact 
science. The whole lecture might well have been devoted to 
the invention of the turbine as a triumpbant example of what 
the engineer migbt achieve when he was also a.physicist. He 
paid a striking tribute to Sir Charles Parsons, who had revolu- 
tionised steam engineering ; he had brought reality nearer to 
Carnot's engine. 


LI 


The Present Efflorescence of Physics. 


In conclusion, the lecturer pointed to the wonderful 
efflorescence in phvsics which the present age was witnessing ; 
older students such as himself were somewhat bewildered by 
the strangeness, the boldness, of the ideas that were tumultu- 
ously crowding in. He liked to think that these new. con- 
ceptions and new discoveries would in time find their places 
in an ordered scheme, and in their turn would inspire the 
engineers whose business it would be to minister to generation 
yet unborn. 


Correspondence. - 
"^A THERMOJUNCTION AMMETER. 
To the Editor of THE ELECTRICIAN. 


SIR,—On p. r2 of THE ELECTRICIAN, of July 7th, 1922, 
a short description is given of a heater thermo-junction 
arrangement suitable for the measurement of high-frequency 
currents; theapparatus was exhibited at the annualinspection 
of the National Physical Laboratory. | 

In order that no injustice may be done to others, I should 
like to point out that the device shown has been evolved 
as a convenient and sensitive arrangement of multiple thermo- 
junctons with large thermal mass at the cold ends to prevent 
after-creep effects. 

The idea of using partly-plated wires to form the thermo- 
junction proper is due entirely to Mr. Hamilton Wilson and 
Miss T. D. Epps, and is patented ; it forms the subject of 
a paper read by them at the Physical Society : Proc. Vol. 32 
1919-20, p. 236, entitled “ The Construction of Thermo- 
Couples by Electro-deposition." Suchthermo-junction heaters 
are manufactured by Mr. Wilson for the purpose of measuring 
alternating currents of any frequency. 

From the description given of our apparatus, a misconception 
might arise that the use of the electro-deposited thermo- 
junction was the special feature. This, however, is not the 
case, since other systems of producing thermo-junctions of 
very small-time lag are available--notably, the Moll type 
of junction.— I am, etc., D. DYE. 

Teddington, July 7th, 1922. 


| THE L.E.E.’s OUTLOOK. 
To the Editor of THE ELECTRICIAN. 


SIR,—I agree with Mr. Kilburn Scott's contention as 
expressed in your issue of May 26th, that the Institution 
would gain if the overseas Dominions were represented on the 
Council. The Chairmen of local centres abroad are ex-officio 
members, but they are seldom in London to attend a meeting, 
and are completely unknown to the majority both of members 
and of the Council; ex-officio membership, in fact, is merely 
a rather empty honour to the man, and of no use whatever to 
the Institution. Overseas trade is of vital importance to 
electrical engineers professionally, but the great majority of 
the members of the Council are, and always have been, distin- 
guished engineers connected for most of their lives with some 
one undertaking or business in the United Kingdom. The 
fact remains that if any of us unknown returned wandercrs 
were put up for election to the Council we should not get a. 
score of votes.—I am, etc., J. W. MraRzs. 


Simla, June roth. 
(We think Mr. Meares is too modest.—En.E.] - 


Additional plant has recently been installed at the, PERTH (W. 
Australia) Government power station at a cost of £147 ooo, making 
the total capital expenditure £496 ooo. This plant will enable the 
annual output to be increased from 26 to 37 million units. 
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Recent Extensions at West Ham. 


The formal inauguration of the extensions at the West Ham 
Corporation electricity works at Canning Town was performed 
yesterday (Thursday) by the Mayor (Councillor G. Croot, J.P.). 
These extensions consist of one 10 000 kW turbo-alternator, 
with the necessary boilers and auxiliary plant, together with 
a new pump-house, switchroom, filter house, sub-station. and 
cooling towers. | 

It may surprise some of our readers to learn that West Ham 
has a larger population and a larger output of electrical energy 

"than any other county borough in the kingdom. 
towns having a larger output are cities, and the output of two 
of these only slightly exceeds that of West Ham, where the 
sales of current amounted to about 40} million units last year, 
compared with 45 million in the preceding year. It is also 
claimed that West Ham's load factor (33:34) is the second best 
in the country. ` 

Eariy History. 

The first generating plant owned by the Corporation, con- 
sisted of two 20 B.H.P. Crossley gas engines and two 15 kW 
Brush-Vienna two-pole dynamos, and commenced running on 
February 14th, 1895. The various extensions, carried out 
under the superin- . | | 
tendence of the 
successive borough. 
electrical engineers, 
beginning with Mr. 
Steinitz and includ- 
ing Mr. Bock, Mr. 
Bullock, Mr. Sea- 
brook, Mr. Couzens 
and Mr. Beau- 
champ, and ending 
with the present 
holder of the post, 
Mr. F. W. Purse, 
have brought the 
capacity of the 
plant installed up 
to 17 900 kW. This 
includes the new 
10000 kW set 
which the mayor 
started yesterday. 
This should have 
been installed and 
ready for work 
before the end 
of 1920, but its 
erection was de- 
layed by coal strikes and other labour troubles. 

The Electricity Commissioners have intimated that they 
will approve the installation of a further ro ooo kW set, and 
the necessary steps are being taken to secure the installation 
of this set in time for the 1923-24 winter load. This will, 
doubtless, be required, as the power load is continually grow- 
ing, and the inadequacy of the plant up to the present has 
necessitated putting some power consumers on half time, and 
has deterred the officials of the department from pushing for 
further connections. 

Generating Plant. 


The new equipment in:ludes a steam turbine driving 
an a.c. generator with a full load rating of 10 ooo kW, and 
overload rating equivalent to 16700 H.P. This is of the 
impulse type, running at 3000 revs. per min., and is said 
to be the first 3000 revs. machine of its size ordered by 
any municipality in the kingdom. The size of the steam 
pipe is 16 in., and it is suitable for passing 150000 lb. 
of steam per hour. The steam metering apparatus and 
recorder were supplied by George Kent, Ltd. The main 
oil pump, in the bedplate under the governor box, supplies 
oil to the governor relays and bearings at about до lb. per 
sq. in. pressure. The overall length of the turbine and 
generator is 41 ft. The generator is on the two-phase 
system with a pressure of б боо V. per phase, the two phases 
having a common lead to earth. It operates with 9 300 V 
between terminals and 6 боо V above earth. The generator 
is totally enclosed, cooling air being delivered from below at 
each end of the stator. A motor driven blower in the base- 
ment supplies 40 ooo cub. ft. of air per min. for this purpose, 
which is drawn through two Sturtevant air washers. Emer- 
gency dampers enable the air supply to be cut off in case of 
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THE NEW 10000 KW GENERATOR AT West HAM, 


any electrical disturbance in the machine. These dampers are 
closed automatically in case of a breakdown of the insulation, 
while automatic devices disconnect the machine from the 
busbars in case of a breakdown in the stator windings. Metro- 
politan-Vickers oil-immersed reactances are included in the 
h.t. leads. The stator weighs 45} tons, without the end bells, 
and the rotor about 124 tons. The laminated core of the 
former is ventilated by means of numerous axial passages 
which allows the air to play on each lamination. The stator 
coils are carried in open slots at the inner periphery of the 
core, which enables the coils to be very tightly embedded in 
their slots. The windings in the rotor are insulated with solid 
mica, and the insulation between the copper and the body of 
the rotor consists of hard pressed mica cells solidly bedded in 
the slots without the intervention of ventilating ducts. Solid 
mica is also used between the turns of the windings and in the 
end bells. The set is completed by a direct-coupled exciter 
controlled by a Brown-Boveri automatic voltage regulator. 
Tests at the factory showed an actual efficiency of 95:8 
per cent. when running at the rated load at unity power 
factor. | 

Surface Condensing 

Plant. 

The duty of the 
Hick - Hargreaves 
surface condensing 
plant is to condense 
116000 Ib. of steam 
per hour and main- 
tain a vacuum of 
284 in. when sup- 
plied with cooling 
water at 70? F. The 
cooling water re- 
quired is 875 ooo 
gallons per hour. 
The condenser con- 
tains 5100 brass 
tubes of 1 in. ex- 
ternal diameter, 
and the 21 in. elec- 
trically driven cir- 
culating pumps are 
designed to deliver 
against a head of 
50 ft. when running 
at 720 revs. per min. 
The Hick-Breguet 
; “ Ejectair" has a 
capacity of about go lb. of dry air per hour, and is operated by 
two steam jets with an intermediate condenser, which arrange- 
ment enables a high degree of air extraction to be obtained, 
combined with low steam consumption. The steam used by 
the jets is about 1 per cent. of that used by the main unit. 

Cooling Towerse | 

Each of the three cooling towers (supplied by the Davenport 
Engineering Co.) is capable of dealing with 350 ooo gallons of 
water per hour and reducing it from 93? F. to 80? F. with 
atmosphere conforming to a wet-bulb reading of 50° F. 
Each tower is 85 ft. long by 40 ft. wide. The water distribu- 
tion is effected by means of one main trough of large capacity 
for each tower and two intermediate troughs and a large. 
number of small distributing troughs, which are fed by down- 
comers from the intermediate troughs. The distributing troughs 
have a number of brass discharge tubes fitted in the tops at 
regular intervals, over which patent metal sprayers are 
arranged. The sprayers are in the form of a stepped cone 
with its smaller end below, and these cause the upward jet of 
water from the discharge tubes to be effectively sprayed over 
the cooling stack. 

Boilers and Economisers. 

The two Stirling boilers are of the tri-drum type and are 
fitted with integral superheaters. Each boiler has 35 tubes in 
the width and r5 tubes from front to rear, giving a total of 525 
main tubes. The heating surface of each boiler is 7 350 sq. ft., 
and of each superheater 1 580 sq. ft. The working pressure is 
210 lb. per sq. in., and, with the superheater at 250? F., the 
total steam temperature is 642? F. The combination of 
Stirling boiler and economisers is capable of developing 
continuously an equivalent evaporation of 52 ooo lb. per hour, 
and an overload evaporation of 65 ooo lb. an hour for peak 
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loads. The effective grate surface per boiler is 224 sq. ft., 
and comprises two Babcock and Wilcox chain grate stokers 
operated under a combination of forced and induced draught 
which enables almost any type of fuel to be economically 
consumed. The economisers have each 320 tubes arranged 
in two groups and ten tubes wide. Davidson ‘‘ Sirocco " 
forced draught and induced draught fans of зо in. and 7o in. 
respectively, and Crosby boiler feed regulators also form part 
of the equipment. | 
І Switchgear. i 


The power station switchgear has recently been reconstructed 


so that it will be suitable for the control of an ultimate plant 
capacity of 70 ooa kW. The scheme of switchgear comprises 
a generator bank fitted with B.T.-H. high- interrupting 
capacity oil circuit breakers with group feeders connected 
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‘vided for each phase and each piece of apparatus. 
.feeder switchgear, though smaller, is similar in design to the 
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to a feeder bank fitted with medium rupturing capacity 
oil circuit breakers. Phase barriers are employed with 
horizontal divisions so that a separate compartment is pro- 
The 


generator gear. Protective gear, in accordance with the latest 
practice, is furnished with the generator equipments. This 
comprises balanced current protection to operate in the event of 
a fault in the machine winding, an automatic field suppression 
switch to '' kill” the excitation after the generator oil circuit 
breaker is operated, and a definite time limit overload relay to 
guard against bus bar faults, while the feeder circuits are fitted 
with overload protection of the inverse time limit type. 

Work in connection with the laying of cables for linking up 
with the East Ham system has been commenced this week, 


New Colliery Boxes. 


In a list issued by W. T. HENLEY’s TELEGRAPH WORKS Co., LTD., 
there is illustrated a new range of solid-type colliery jcint boxes 
which have recently been put on the market. Ап interesting feature 
of the list is the illustration and particulars of tests carried out by 
their research department, and another feature, which will be 


Fic. 1.—CoLLIERY Box—Sorip ТҮРЕ. 


appreciated by users of the boxes, is the Clear instructions given 
for jointing. The range consists of straight through, tee, '' Y ”- 
pattern and inset boxes, suitable for all voltages up to 3 300. All 
the boxes are fitted with the new Henley patent universal bonding 
and armouring grip, which is so designed as to render it suitable for 
any class of unarmoured or wire armoured cable. In the case of 
lead Covered cables it is so designed | 
that it is impossible for the jo:nter to 
apply such undue pressure to the lead 
as is likely to damage the cable. Also, 
both the lead and the armouring of the 
cable are etf&c:ently bonded to the box. 
To comply with the Regulations 
governing the Installation and Use of 
lectricity in Mines, the boxes are, 
Provided with the new form of bond for 
connecting together the armouring of 
the cables, No doubt the company | 
realise the great importance attached Fic. 2-—OvuTsInE VIEW 
to bonding by colliery engineers, and OF ARMOUR GRIP, 
careful tests were carried out by their 
research department, which show that the resistance of the bonds 
and armour grips was actually lower than that of an equal length 
of the armouring of the cable. Protection against accidental or 
wilful damage, which has been known to occur with bonds, is 
Overcome by placing the bond inside the box, to which it is riveted 
à; that it cannot be removed or overlooked. The ends consist of 
anged collars, so arranged that the flange is between the outer 


Fig, 3 -Y- PATTERN : 3-WAY NON-DISCONNECTING Box. 
is Of the box and the under-side of the cone of the armour grip, 
! the Mines Inspector, once acquainted with the box, can always 
clo sty himself at a glance that bonds are fitted. А separate 
fine is provided for each conductor. This provides a very 
“lent joint, and is necessary, seeing that in the majority of 
obt › Sweated joints cannot be made. Copies of the list can be 
“ned from the Company's Engineering Department. 
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The * Win-Sum" Radiator. 
: The “ WiN-SuM" ELECTRIC COMPANY recently gave demonstra- | 
tions of ther “ Win-Sum " radiator, a combined electric heater, 
cooler, radiator and deodoriser. 1he apparatus is in a portable form, 
and can be used for central heating or for the circulation of cold air 
which is emitted at 15* below. the temperature of the ingoing air 
without the use of ice, and the air in either case can be disinfected 
by eucalyptus or other fluid disinfectant, the fluid having been 
previously absorbed by porous and perforated bars through which 
the air passes. The air is drawn through the radiator by a motor- 
driven fan which can be run at speeds varying from 9oo to 450 
revolutions per minute. When used for heating, the number of 
elements in operation can be increased or decreased at will. It is 
claimed that every heat unit is extracted, and this seems to be 
borne out by the fact that the metal case becomes cold instantly, 
when the currént is switched off. When used for the supply of 
extremely cold air the blast from the fan passes through an auxiliary 
attachment in which blocks of ice are contained in a perforated zinc 


A Manchester Exhibition. : 

The HousiNG AND HEALTH EXHIBITION, recently held in Man- 
chester, devoted an unusually large proportion of space to electrical 
domestic appliances. The most interesting feature was a large 
stand conducted by the Corporation Electricity Department. A 
score of the most prominent firms manufacturing electrical appli- 
ances provided apparatus, which was shown in operation, including 
lamps, heating and cooking appliances, cookers, washers and 
vacuum cleaners. The stand was attractively arranged and the 
public interest was considerable. 

Electrical engineers have frequently bewailed the necessity for 
making large electrical stoves to resemble the ordinary gas stove. 
A small but significant item on show in another part of the Hall was 
a radiant heater for gas, made to resemble, in detail, the electrical 
radiant bowl fire, which has become so popular. 

The Manchester Corporation rate for domestic power is arranged 
on the increasingly popular plan of an annual fixed charge, plus a 
small charge per unit, and manufacturers should note that attention 
was principally directed by enquirers to capital cost rather than to 
running charges. 


The Electrical Production of Phosphoric Acid. 


A recent issue of the “ American Manufacturers’ Record ” con- 
tains an account of the application of the electric furnace to the 
production of phosphoric acid. By this means a high-grade product 
is obtained, as the method lends itself readily to the elimination of 
the many impurities. The process consists of charging phosphate 
rock into an electric furnace with coke breeze to supply the carbon 
necessary for reduction purposes, silica rock to flux out the excess 
lime present in the phosphate rock, and iron -turnings to form 
ferro-phosphorus. * The production of the latter substance serves to 
remove the iron from the acid, a process which was always difficult 
under the old system. The phosphorus evolved burns to phosphorus 
pentoxide, which is carried over as a gas from the furnace. Being 
hydroscopic when cooled to certain temperatures, a portion of the 
pentoxide condenses, and the remainder is collected by electric 
precipitators as a liquid. The phosphoric acid thus collected con- 
tains about 65 per cent. of phosphorus pentoxide. The use of 
phosphoric acid is mainly in the fertiliser industry, though it could 
be employed to fix ammonia from by-product gas, and so save the 
cost of sulphuric acid. Three electric furmaces of an aggregate 
capacity of 12 000 H.P. are now being operated by the Federal 
Phosphorus Co. for the production on a commercial basis of ferro- 
phosphorus and high quality phosphoric acid for food purposes. 


Mr. A. L. C. FELL has always had a share of our sympathy, partly 
because he manages the L.C.C. tramways and partly because the 
law requires that.his full designation shall appear on each car. 
Mr. Wilfred Blair has now thought fit to write a poem on the latter 
subject and the '' Sunday Times” to publish it. : We increase the 
amount of the sympathy we feel for Mr. Fell. 
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Presentation to Sir John Denison-Pender. 


The celebrations of the Jubilee of the EASTERN TELEGRAPH 
Co. and its ASSOCIATED COMPANIES, which, as we recently 
announced, are to take place this month, began on Saturday 
last at the Exiles Club, Orleans Park, Twickenham, with the 
presentation to Sir John Denison-Pender by the staffs of the 


companies of the reproduction in platinum, set with brilliants, ` 


of the stars of the insignia of the Orders of the British Empire 
and St. Michael and St. George. A bound volume containing 
the signatures of all the subscribers and an illuminated 
address were also presented, and a bed is to be endowed in 
St. Bartholomew's Hospital in memory of the late Lady 
Denison-Pender. Over r,ooo members of the staff were 
present, and it is a pity that the inclement weather did not 
make it possible to enjoy to a greater extent the amenities of 
the very fine sports ground which the cómpanies have evolved 
out of Orleans Park. 

Mr. A. R. HARDIE, in making the presentation, said that 
there were 8,000 subscribers of 53 nationalities, including 
Arabic, Chinese, Congolese, Soudanése, Filipinos, Peruvians, 
Kaffir, Zulu and Hindu, and the whole of the rank and file 
without exception had contributed. He also recalled that it 
was the staff of the company at the Cocos Island station who 
were responsible for the capture of the > Emden"'; for, though 
the cable was cut, a reserve set of instruments, which had been 
buried against such contingency, allowed communication to 
be re-established. — | 

Sir J. DENISON-PENDER, acknowledging the gifts, said 
thanks were insufficient, but they came from his heart. Let 
them continue, in the spirit of his own time and of his father 
before him, to lay and open up fresh communications in the 
interests, not alone of this country, but of the trade of the 
world. It was especially gratifying to him that the staffs 
had associated with their gifts the endowment of a cot in one 
of the greatest institutions of healing in this country, St. 
Bartholomew’s Hospital, dedicated to the memory of the late 
Lady Denison-Pender, who for forty-one years had always 
been at his side. 

The directors and others attending intluded the Earl of 
Midleton, the Hon. George and Lady Agnes Peel, the Hon. 
Arthur Brodrick, Admiral and Mrs. Grant, Mr. J. C. Denison- 
Pender, M.P., and Mrs. Denison-Pender, Captain George 
Pattison, Sir Robert Kindersley, Sir Albert Leppoc-Cappel, 
Major H. Denison-Pender, D.S.O., Captain Sparkes, Captain 
Boyd, and Mr. Alex. Johnston, while Lord Inchcape and Lord 
Pirrie were among those who sent messages regretting their 
inability to attend. 


The Euston-Willesden Electrification. 


The opening for electric traction of the section of the 
LONDON AND NORTH-WESTERN RaiLwav between Euston and 
Willesden, which occurred on Monday last, marks the comple- 
tion of a scheme, work on which was begun in тог. It 
includes the main line between Euston and Watford and of 
the lines between Broad Street, Earl’s Court, Richmond and 
Willesden, with the connection of the ‘‘ Bakerloo ” tube at 
Queen's Park, allowing through trains to be run between the 
Elephant and Castle and Watford. Electric working began 
in May, 1914, between Willesden and Earl’s Court and, 
except for the section now opened, was completed in Mav, 
1920, by the Elephant-Watford service. The delay on the 
Euston-Willesden section has not been due to any electrical 
reason, but to the extensive constructional work necessary 
between Euston and Chalk Farm to eliminate surface crossings 
and to permit a fast and frequent electric service to be main- 
tained alongside a varied steam-operated traffic. It was 
necessary to provide three new lines and to alter practically 
the whole of their existing permanent way. 

A very liberal train service will be provided between 
4.50 a.m. and 12.10 night with a half-hourly headway during 
normal times and additional trains at busy hours. 


Electrical Equipment. 

The system adopted for working is the third and fourth rail 
direct-current system, The selection of this system was partly 
dictated by the fact that through working with the Baker 
Street and Waterloo was an essential part of the plan adopted. 
The positive conductor rails are laid outside the track rails 
and the negative rails in the centre of each track. The con- 
ductor rails, which have been supplied by the Cargo Fleet Iron 
Co., are of special low-carbon steel, the carbon content being 
about 0'044 per cent. They are a 105 lb. rail, supported on 
Doulton insulators of the ordinary type, attached to the 
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sleepers by malleable iron clips, with special anchor insulators 
at intervals to prevent creeping. The rail joints are bonded 
by four copper bonds of the Forest City flexible strip type, 
the bonds having solid drop forged heads which are put into 
position by hydraulic pressure. Cast iron is employed for the 
trailing ramps, but the leading ramps on the through lines 
are of forged steel, although in some cases, as on sidings, 
cast-iron ramps are used. The jumper cables are of Ше. 
Henley Cable and Construction Co.’s make, laid solid in 
bituminised fibre troughs and fitted with the Cortez-Leigh 


patent sealing terminal. 


Electricity in Factories. 

THE ANNUAL REPORT OF THE CHIEF INSPECTOR Of Factories and 
Workshops for the year 1921, which includes the Report of Mr. С. S. 
Ram, Senior Electrical Inspector of Factories, has been issued, and 
contains interesting particulars of the work of the Factory Depart- 
ment. The number of reported accidents fell from 138 702 (includ- 
ing 1 404 fatal) in 1920, to 92 565 (951 fatal) in 1921, and this is 
mainly due to the results of the coal strike, but improved fencing 
and trade depression have had an effect upon the figures. 

In Mr. Ram's report it is stated that the most notable incident 
during the year was the appointment of four additional electrical 
inspectors. The gppointments were made from outside the staff, | 
as it was felt that only men who had been properly trained as 
electrical engineers and whose subsequent experience had been 
entirely in electrical engineering should be appointed. Hitherto 
not only has it been impossible to investigate many of the accidents, 
but the amount of inspection of electrical stations and plant on 
factory premises has been very inadequate when it is considere d 
that there are over 600 electricity supply undertakings, having 
generating stations and several thousand sub-stations, and about 
70 000 works where electricity is used. 


Improved Work end Apparatus. 

Reports from the district staff covering the past year confirm 
Mr. Ram's own observations that in general the quality of new work 
on factory premises continues to improve, but that there are 
exceptions, generally where the occupier, not having technical 
knowledge, relies entirely on a contractor who secures the order on 
the question of price only. The contractor sometimes being incom- 
petent or unscrupulous, an inferior and often dangerous job results. 
Electrical manufacturers have done much to improve apparatus 
and accessories from the safety point of view, and not infrequently 
describe apparatus in their catalogues or advertisements as being 
of | Home Office pattern,” or as ‘‘ complying with the Factory Act 
requirements." In many cases, particularly as regards hand lamps 
and fuses, the apparatus in question has been submitted for com- 
ment and found to be in order. On the other hand, by no means 
all the apparatus so described has been submitted, and in some cases 
clearly does not comply with the requirements. In a recent case a 
hand lamp, so described in a trade catalogue, was found to be 
wrongly constructed in all essential particulars and was only 
discovered as the result of a fatal accident occurring through its use. 


| Fewer Accidents. 

The number of accidents due to electricity reported during the 
year was 322, of which 12 were fatal—a reduction of 81 or 20 per 
cent. on the total and 50 per cent. on the fatal cases compared with 
each of the two preceding years. The reduction is no doubt partly 
due to a higher standard of electrical: work generally, but it may be 
to some extent influenced by slackness in trade. The reduction in 
the fatalities is entirely in respect of the low pressure shock cases, 
there being five only against 19 and 20 in the two preceding years. 
Twenty-one of the accidents occurred on high pressure or extra-high 
pressure systems, seven being fatal. Seventeen of them (including 
five fatal cases) occurred in public supply stations; eight of them 
(two fatal) were to skilled persons and nine (five fatal) to unskilled 
persons. The employment of labourers or other unskilled persons 
on dangerous work in such stations and without proper supervision 
is still far too prevalent. The other four accidents to skilled and 
two of those to unskilled persons were due to mistakes on the part 
of those in charge of the work in erroneously supposing that the 
conductors had been isolated and made dead. In this class of 
accident, many of which have occurred in previous years, the result 
when not fatal is often serious permanent injury, and any additional 
means of prevention is to be welcomed. An actual test by a 
suitable instrument to prove that the conductors have been isolated 
and made dead before the work is commenced is obviously the 
safest course. 

A Dangerous Lampholder. 

Of the low pressure and medium pressure accidents a large 
proportion (70) was, as usual, due to persons, both skilled and 
unskilled, cleaning or repairing live switchboards or other appa- 
ratus. Portable apparatus and connectors accounted for 57, and 
a number again occurred in the renewing of fuses not constructed 
or protected as required by the Regulations. Attention is drawn 
to a fatal case involving an increasingly widespread risk, regarding 
which a warning was issued in the 1916 edition of the published 
memorandum. This concerns the use of the screw-socket type of 
lampholder, a very old type of holder, but not until recently much 
used in this country. When used with lamps fitted with screw caps 


=н мын шша eo ee eee eee ee eee COPA NE а ey еН 
à 


July 14, 1922 


which entirely entered the screw socket, there was no objection. 
Recently, however, lamps, both of small and large sizes, are made 
with a metal extension of the screw cap in the form of a cup covering 
the neck of the lamp and extending far outside the screw socket of 
the holder. It is invariably overlooked that this exposed extension 
of the screw cap is in electrical connection with the circuit and is 
live and may be dangerous to touch. In the case in question a 
man, attempting to remove a lamp from the holder, took hold 
of the metal cup and was killed. This accident occurred on the 
premises of an important electrical power supply undertaking. 
The single pole switch controlling the circuit was, however, con- 
nected in the earthed neutral lead instead of in the phase wire 
of the circuit, so that even had the switch been turned off it would 
not have prevented the accident. It appears that for lamps of 
small size there is no need for this cup extension of the screw cap, 
but for large size lamps it is necessary for the secure attachment 
ofthe lamp. The use of the metal extension is not in accordance 
with the Regulations unless the lamp is used with a holder or fitting 
which will entirely screen the live cap so that it cannot be touched 
whilst in contact with the circuit. 
lamps should be provided with a petticoat extension of insulating 
material to shield. the live metal, or preferably any necessary 
extension of the screw cap should be made of a suitable insulating 


material. i 


L.C.C. Theatre Regulations. 

The Theatre and Music Halls Committee of the London County 
Council have prepared amended regulations relating to the con- 
struction of theatres, music halls, &c. The existing regulations, 
issued in 1901, are out of date, and the amended set will replace 
them. The suggested alterations include the following : 

A requirement has been inserted with regard to the construction 
and arrangement of the cinematograph enclosure and re-winding 
room, and the details with regard to gas lighting have been deleted. 

Electrical, lighting, gas and heating installations will be dealt 


with in a separate set of regulations, and regulation No. 46 lays’ 


down that these installations shall be in accordance with such 
regulations. 

Another set of regulations deal with the protection of theatres 
and music halls from fire, and the following are some of the more 
important electrical requirements :— 

Protection from Fire. ; 

Electric light is the only illuminant allowed for the stage. The 
engine-room and boiler-room shall be entered direct from the outer 
ar, and shall be separated from such premises by fre-resisting con- 
struction. If internal combustion engines be used, the room shall 
be permanently ventilated direct to the outer air. Motor generators, 
vacuum-cleaning and other apparatus shall be kept in enclosures 
constructed of fire-resisting materials and ventilated to the outer air. 
Suitable enclosures shall be provided in the auditorium for adver- 
Using lanterns and lighting apparatus. 

Lift shafts shall be entirely enclosed with fire-resisting material 
or such other material as may be approved by the Council, and shall 
be ventilated from the highest point, direct to the outer air. The 
motor shall be placed in a readily accessible position at the head 
of the shaft. 

All theatres, music halls and other premises in which the Council 
ne Consider such protection is necessary shall be connected by 

ephone with the nearest fire brigade station. The positions for 

* alarms and the number of points in the house shall be such as 
may be approved by the Council. 

Es electrical, lighting, gas and heating installations shall be in 
cordance with the Council's regulations, and no work shall be 
commenced until the sanction of the Council has been obtained. 


The premises shall, if necessary, be provided with lightning 
conductors. 


The Radio Exhibition. 


Nos announcement appears in our advertisement pages of the forth- 
M In Radio Exhibition and Wireless Convention, which is being held 
* CENTRAL HALL, WESTMINSTER, from September 2nd to 8th. 
pars bition will afford facilities to manufacturers of the various 
cath of wireless apparatus to bring their goods before radio 
: USiasts and before the general public just at the moment when 
ЬУ lave seen the interesting side of wireless and are potential 

e Ofapparatus. - | 
{йы т will be spared by the organisers in the matter of 
dimo ‘Sing, and in the arranging of meetings, conferences and 
Wire istrations, which will add to the interest of the event. The 
very a Societies throughout the country are expected to take a 
give 2 Interest, and although it is impossible at the moment to 
demon y Sort of programme, there is every reason to believe that their 
в е rations, etc., and influences will bring good business to the 
booked TS. Space for stands in the Central Hall is being rapidly 
delay | and advertisers would be well advised to get in touch without 
et With the organisers, Dale, Reynolds and Co., 46, Cannon 

‚ London, E.C. 4. 


W ; 
pubis? Informed that there is no truth in the statement recently 
for the ed that the G.W. Railway Company had prepared a scheme 
ELECTRIFICATION OF THE DOCK RAILWAYS IN SOUTH WALES. 


Lampholders for use with these . 
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Pillarless Electric Safety Lamp. 

During the past two years the Miners’ Lafffp Committee have 
been conducting experiments on “ pillarless "' electric safety lamps 
and the work has now reached a stage at which the Committee feel 
justified in recommending that this type of lamp be accepted for 
test purposes. Accordingly, the SECRETARY OF MINEs has decided 
that electric lamps for general use, which are of satisfactory design 
without fixed pillars, will in future be accepted for the official test 
in the same manner as other types of electric safety lamp. Lamps 
with a working voltage of over 2 must be fitted with a contrivance 
for interrupting the current automatically in the event of breakage 
of the well glass. 

The object of the '' pillarless " lamp is to avoid not only the loss 
of light caused by the presence of four or five brass pillars which 
usually surround the glass, but also the alternate zones of light and 
darkness produced by the pillars. | 


Chemical Fire Extinguisher. 


The desirability of standardisation in connection with chemical 
fire extinguishers was brought to the notice of the BRITISH ENGIN- 
EERING STANDARDS ASSOCIATION by the Association of Liquid 
Chemical Fire Extinguisher Manufacturers after correspondence 
with the various Government Departments. A conference of all 
interests was convened by the B.E.S.A. and a Sectional Committee 
was formed to undertake the work. One of the ruling principles 
of the Association is that no standards are prepared which would 
interfere with progress and inventive design, and the scope of the 
Specification (No. 138) has, therefore, been confined mainly to 
materials and constructional strength. Every extinguisher made 
in accordance with the specification must, when completed, with- 
stand an internal hydraulic pressure of зоо lb. per sq. in.; the 
pressure generated in the machine under working conditions must 
not exceed тоо Ib. per sq. in. and at least 95 per cent. of the fluid 
in the vegeel must be automatically discharged. General require- 
ments are laid down for the cap joint, cage, bottles, charge nozzle, 
etc., which, while essential to the efficiency of the machine, impose 
Do restrictions on the design. 


Germany's Water Power Schemes. 


The '' Deutscher Reichsanzeiger " recently published four laws 
sanctioning grants amounting to 510 477 300 marks in connection 
with various water power schemes in Germany. 

The first law sanctions a grant of 311 ООО ooo marks for the 
development of water power of the lower Fulda. This is a new 
scheme and provisions are made, the “ Board of Trade Journal ” 
states, that the grant is either taken up by responsible persons, 
or by a company formed for the purpose. The State is allowed to 


issue bonds or bills to cover the amount sanctioned, and provisions. 


are made for redemption of the bonds. 

The second law sanctions additional grants for the further 
development of the water power of the River Main. The sums 
originally granted were 6 200 ooo marks in 1916, and 25 573 ooo in 
1920. The further sum now granted is 44 272 000 marks. As in 
the previous case, the State is authorised to issue either bonds, 
Treasury notes, or bills, and provision is made for redemption. 

The third law sanctions further grants for the development of 
water power of the sources of the Weser. The sums already 
sanctioned are IO 500 ooo marks in 1913 and 30 500 ooo in 1920. 
The further grant sanctioned is 55 205 300 marks. Similar pro- 
visions are made as regards the issue of bonds, etc., as in the 
preceding paragraph. 

The fourth law sanctions a grant of 100 ooo ooo marks for the 
purpose of ensuring the supply of water in the areas of the sources 
of the Weser and the Main, the grant to be made to responsible 
Ministers, or a company formed for that purpose. Provision is 
made for the issue of Treasury notes, bonds and bills, to cover 
the grant. 


Obituary. 


Mr. HaARRY BRUCE, an Auchterlonie golf professional who went 
to New York a few years ago from St. Andrews, was killed on 
Sunday at the Sherwood Forest Country Club, Baltimore, while 
trying to extricate his wife and young nephew from an h.t. wire in 
which they were entangled. Just as he had freed them, '' The 
Times ” correspondent states, and was dragging the wire away, his 
foot came into contact with an iron water-pipe, and he fell dead 

We regret to record the death of Mr. Harry BowTHORPE, of 
the General Electric Co., which took place at his home at 75, Gipsy 
Hill, Norwood, S.E., on Sunday, the 2nd inst. Mr. Bowthorpe had 
been associated with the G.E.C. for 29 years, and had represented 
them in the South of England. The funeral took place on Wed- 
nesday, the 5th inst., at West Norwood Cemetery. 


At a meeting in Manchester on Tuesday of the SOUTH-EAST 
LANCASHIRE ELECTRICITY ADVISORY Boarpb, Alderman W. Т. 
Dagnall, chairman of Manchester Electricity Committee, was 
elected chairman, and Dr. Parshall, who is a director of the Lanca- 
shire Electric Power Company, vice-chairman, 
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Parliamentary Intelligence. 


7 Electricity (Supply) Bill. 

The Committee stage of this Bill in the House of Commons has 
now been successfully surmounted and the only remaining obstacle 
is the Report stage, when certain reserved matters, including the 
contentious clause 16, come up for final consideration. 


] Power Companies’ Areas. 

Practically the whole of Wednesday the 5th inst. was taken up 
by discussions on amendments to clause 16, which relates to the 
limitation on powers of joint electricity authorities in areas of 
power companies, In the course of the discussion on Mr. Kiley’s 
amendment to leave out certain of the provisoes to the clause, 

Sir THoMAs Bramspon said, while he thought members generally 
did not want to do anything that would damage the power com- 
panies, they wanted to be sure that nothing was going to be done 
to create a monopoly that would be detrimental to joint electricity 
authorities. It would be better that matters should be arranged 
where possible. | 

Mr. NEAL thought that with goodwill they should be able to 
agree on the wording of amendments, which would carry out the spirit 
and intention of the clause, but he could not then agree to Mr. 
Balfour’s demand for an assurance, if the amendments were with- 
drawn, that the position of the power companies should not be 
prejudiced. He thought the rights of the public could be protected 
without injuring either the power companies or the municipalities. 
The apprehended difficulty would not materialise, but they must 
protect the position in case it did. He suggested that between 
now and the report stage there should be a conference between 
representatives of the different interests, and then if either party 
was not satisfied they would still have the right to interpose on the 
report stage. 

The amendment was withdrawn on this understanding. 

Though the other proposed amendments were not moved, on the 
motion that clause 16 stand part of the Bill Mr. Trevelyan Thomson 
argued that everything was being done for the protection of the 
power companies and preventing them from having to face com- 
petition. He said municipalities should at least be put upon the 
same level, and some regard should be had to the consumer, 

The motion was passed by 23 votes to 6, and then clauses 17, 18 
and 19 were added to the Bill. 

On Thursday the remaining clauses and the schedule were con- 
sidered, but owing to the number of new clauses proposed the 
Committee adjourned. | 

New Clauses. 

On Monday, discussion was resumed on a new clause by Mr. 
RICHARDSON to provide for the representation of '' organisations 
representing persons employed in the industry," but it was with- 
drawn in favour of another new clause which had been agreed with 
the Ministry. 

Mr. NEAL said the new clause.gave local authorities the oppor- 
tunity to give such representation, as well as permissive powers in 
regard to a fair-wage clause. It gave representation to those 
engaged in the industry, but not to organisations representing them. 

Mr. GEORGE BALFOUR proposed that where a generating station 
was taken over by a joint authority the original owners should be 
entitled to receive from the joint authority such quantity of 
electricity as might be required for their undertaking at a price not 
more than it would have cost if they had retained their station.. 

Mr. NEAL pointed out that the amendment was unnecessary, as 
there was no power to compel anyone to transfer their generating 
station except at a price and under conditions which were satis- 
factory to the owner. 

The amendment was by leave withdrawn, 

A long debate arose on a new clause proposed by Mr. P. J. 
Hannon : “ It shall not be lawful for any joint electricity authority, 
authorised undertakers, local authority, company, body or person 
to receive, or continue to receive, from any Government Depart- 
ment any supply of electricity, whether in bulk or otherwise," He 
mentioned a case at Aldershot, where, on the reduction of the 
establishment, a War Office station had facilities for producing 
more electricity than was required, and had entered into an agree- 
ment to supply the District Council in competition with the local 
gas company. 

Mr. NEAL said the point at Aldershot was competition with a gas 
company. In these days electricity was not considered as a com- 
petitor with gas, and gas companies were not even allowed a locus 
standi against Electricity Bills on the ground of competition. 

On a division the new clause was rejected by 20 votes to 7. 

The Bill was then ordered to be reported to the House. 


Ayr Electricity Bill. 


This Bill, which authorises Ayr Corporation to utilise the water 
power of Loch Doon in generating electricity, to augment the 
existing supply of the burgh, has been before a House of Commons 
Select Committee during the week. The Bill has already passed 
the House of Lords. 

For the promoters, Mr. TYLDESLEY JONEs, K.C., explained that 
the maximum demand on the existing station had rapidly increased, 
so that now a safe limit had almost been reached. The Corporation 
was therefore forced to seek a new source of supply, and had to 
consider three alternatives—one being the Loch Doon scheme. 
The extension of the existing steam plant was also considered, and 
the question of getting a supply from Kilmarnock. The negotiations 
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with Kilmarnock did not, however, come to anything. Hence 
the Loch Doon scheme was promoted. The undertaking was 
exceedingly sound financially, but from the point of view of the 
conservation of coal, a hydro-electric scheme was preferable to 
steam-generating plant. That water-power plant could be run 
successfully alongside, and as a complement to, a steam-power 
scheme had been proved at Salisbury, Chester and Worcester. He 
went into the details of the scheme and outlined the nature of the 
opposition. In the Bill as it passed the other House provision 
was made for a minimum flow of 8 ooo ooo gallons per day, with 
power to the Doon Fishery Board to require the Corporation to 
vary the flow and store up water in the loch for a period not exceeding 
21 days, and to be released as required. The Bill also conferred 
authority to increase the maximum charge of 8d. per unit, but much 
importance was not attached to that, because that maximum was 
not likely to be exceeded. The capital cost of the scheme was . 


.estimated at {194 ooo, which was less than the figure given before 


the Select Committee of the House of Lords. The original estimates 
for the works—other than the generating plant and the electrical 
work—were based upon practically double pre-war figures, but 
since November, when the estimates were first made, the cost of 
materials and labour had bcen falling rapidly, and now they were 
able to put forward revised estimates. The Bill conferred power 
to borrow /123 ooo, in addition to an amount which it was sought 
to obtain from the Electricity Commissioners. Dealing with the 
opposition of Kilmarnock, counsel denied there had been any 
agreement between the burghs; there had only been negotiations 
which did not reach agreement stage. The extension of the Kil- 
marnock plant was absolutely necessary for the area of supply of 
the burgh, and the Loch Doon scheme would be cheaper to Ayr 
than the Kilmarnock proposition. 
Engineering Evidence. 

Mr. Joun Н. RIDER, consulting engineer, gave evidence in 
support of the Bill, but in reply to Mr. Clyde, K.C. (for Kilmarnock) 
he said that if reasonable terms were offered by. Kilmarnock to 
Ayr he would consider them, and if they were advantageous to 
Ayr, he would advise the Corporation to accept them. In the 
joint board proposal for the whole county he saw no advantage 
for Ayr. Kilmarnock would have to cheapen their prices con- 
siderably to make it more attractive to Ayr than the Loch Doon 
scheme. 

Mr. W. A. Tait gave evidence as to the cost of the proposed 


` works at Loch Doon, the power available, the water flow, etc. 


On Monday, Mr G. MIDGELEY TAYLOR said that the 110 days’ 
storage with the proposed dam would be ample to secure the supply 
of electricity and the supply of compensation water. The 
scheme was well designed and would provide useful power at a 
small cost. 

Mr. ARMISTED, fishery expert, said that the fishing conditions in 
the Ness Glen would be improved by the freshets proposed under 
the Bill. There would be no injury to the fisheries. 

The Committee had not given their decision when we went to 
press. 

South Wales Power Bill. 

Last week a Select Committee of the House of Commons unani- 
mously passed the preamble of the Bill promoted by the South 
Wales Electrical Power Distribution Co., which confers powers to 
reduce the capital, to extend the area of supply, to empower the 


: Electricity Commissioners to sanction a different method of charging 


to that provided in the company’s Acts, and to enable local authori- 
ties to whom the company are authorised to supply electricity 
in bulk to subscribe to the capital of the company. ` | 

Mr. TYLDESLEY JONES, K.C. (for the promoters) said the last 
part was the only one which was opposed. There were in the 
company’s area of supply a certain number of local authorities who 
had electric light orders and to whom the company gave a supply 
in bulk. The object of the clause was to enable those local authori- 
ties, instead of expending money on their own generating stations, 
to subscribe to the capital and to invest it with the company. 
The cheapest form of supply was to take electricity in bulk from 
large suppliers and distribute it in detail. The clause had been 
thoroughly discussed and was agreed to by all parties concerned. 
The only opposition was by the gas companies of the district. 

Owing to the early difficulties of the company, Counsel said that 
they had to sell their Neath station to the Urban Council at a great 
loss and to make an arrangement regarding the Treforest station. 
The Bridgend station had also been disposed of. It was proposed 
to reduce the ordinary share capital of the company from £600 ooo 
to £152 ооо. The prior lien debentures, the debentures and the 
preference stock were not atfected. The company had of late years 
been doing so comparatively well that they were getting customers 
parallel with the capital development, and they were even now in 
sight of a dividend on the ordinary stock. 

After Mr. ARTHUR ELLIs, consulting engineer, had given evidence 
for the promoters, 

Mr. CrLopE, К.С. (for the gas companies), said that if the Bill 
passed every municipal authority in the company’s area could 
become a subscriber to the company, and could embark on that 
enterprise without any further control than was in the Act. The 
powers would alter the whole basis of municipal finance. 

However, the Committee unanimously found the preamble proved. 


Safeguarding of Industries: Electrical Instruments. 


Mr. HoccE asked the President of the Board of Trade (House of 
Commons, July roth) whether he was aware that, under Part II of 
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the Safeguarding of Industries Act, a complaint was recently referred 
to a Committee in respect of scientific instruments imported trom 
Germany on which the complainants desired the duty to be increased 
from 334 to 66% per cent.; that the Electrical Importers’ and 
Traders’ Association inquired at his Department whether the 
application covered electrical instruments, and was informed that 
it did; that on account of this information steps were taken at 
considerable expense to formulate evidence in respect of electrical 
instruments ; whether he was aware that, оп: the introduction of 
the evidence in question, the complainants stated that they did not 
propose to press their application for a duty on electrical instruments 
and whether he would take steps to see that the precise scope of 
these complaints was more accurately defined before such procced- 
ings were started, in order that traders might not be involved in 
entirely unnecessary inconvenience and expense ? 

Mr. Batpwin: The scope of this complaint, as originally defined 
by the applicants included electrical instruments, but at a later 
stage of the inquiry the applicants withdrew that part of the com- 
plaint which related to electrical instruments of 24 specified classes. 
Every effort is made to ensure that the scope of complaints referred 
to Committees is defined so far as practicable. 


Wireless Watchers. 

In reply to Mr. Murray MacDoNarp (House of Commons, 
July roth), Mr. BArpwiw (President of the Board of Trade) stated 
_that since the Merchant Shipping Advisory Committee reported on 
the question of watchers, 27 cases of alleged inefficiency had been 
brought before the Board of Trade, in some of which there was 
prima facie evidence of technical inefficiency. These cases would be 
inquired into. As the circumstances attending the loss of the 
" Egypt " would shortly be inquired into by a Court, he did not 
propose to make any statement as to the wireless service of ships in 
the neighbourhood, but if the hon. Member would send particulars 
of the five ships referred to in his question and stated to be within 
wireless range of the s.s. ‘‘ Egypt ” and to have missed the S.O.S. 
distress call, and of the 19 other ships, fitted with wireless and within 
range of the '' Egypt," in which no wireless watch was kept at the 
time of the S.O.S. call, he would see that the matter was not over- 
looked. The whole question of watchers was being very carefully 
followed, but there was not sufficient case at present to justify an 

amendment of the existing Regulations. 


Glasgow Corporation Tramways. 

On the motion for the third reading of the GLAsGOW CORPORATION 
CONFIRMATION BILL in the House of Lords on Monday, Lord 
STANMORE moved to omit Clause 34, which applied Section 43 of 
the Tramways Act, 1870, to the proposed tramways, provided that 
in the application of these provisions the period of 42 years should be 
substituted for 21 years. 

The amendment was agreed to, and the Bill, as amended, was 
read a third time and passed. 


Wireless Licences. 

In the House of Commons last week Mr. Ріке Pease stated 
that on June 3 the total number of licenses granted for receiving 
Wireless messages was approximately ту ооо, and the number of 
licenses granted for transmission was approximately 450. 


Grampian Electricity Supply Bill, 

This Bill, which has already been passed by the House of Com- 
mons, has now been approved by the Unopposed Bills Committee 
of the House of Lords. A clause for the protection of the Board of 
Trade was held over till the Report stage. 


Legal Intelligence. 


Dispute about Dross. 

In the Glasgow Sheriff Court last week, Wm. Mathwin and Son 
sued the Electric Supply Corporation for the contract price of a 
quantity of dross. In April, 1921, the company ordered from the 
plaintiffs ; 50 tons of small dross to be delivered at St. Andrews. 

B to a strike of coal miners there was a great scarcity of avail- 
able fuel, and ordinary supplies were not available. The dross 
was not sold as coal of ordinarily merchantable quality, or as 
596 fuel for the company’s requirements. The dross, though 
uel of very poor quality, was capable of being used, with skilful 
ARDagement, for the emergency purpose for which it was bought. 
“itogether over 265 tons of dross were delivered to the company 
at 458. per ton. 

d HERIFF LEE found that the dross, having been delivered, the 

Шрапу was liable for the price, as the company had failed to 
"tablish that the dross was unsaleable. 


Rights of Tramcar Drivers. 

а. Manchester. County Court on Monday the question arose 

sic her a tramcar was a privileged vehicle. A passenger was 

Ing for damages for injuries caused in a collision between a tram- 

it and a motor lorry. The accident happened in a fog, in which 

the Impossible to see more than two or three yards ahead, and 

Mcar ran into a motor-lorry in front of it. 

;. Uusel for plaintiff stated that the driver of the tramcar sounded 

10-5016 continually for a considerable distance. The driver of the 
n Must have heard it, and should have got off the metals. 

i DGE MELLOR : He had as much right there as the other. The 

Other 1 13 not that tramcars have an extra right to the road and that 


fic must get out of the way. The lorry had quite as much 


- 
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right on the rails as the tramcar. Не did not see what the driver 
of the lorry could have done. If he had gone off the rails he might 
have bumped into something else. In the circumstances he was 
safer on the metals. 

Judgment was given for defendants, with costs. 


Electric Lamp Patent Litigation. 

In the case of the British Thomson-Houston Company, Ltd., 
against P. Adair, counsel moved, on behalf of the plaintiff 
company, before Mr. Justice Astbury, on Friday, for an injunction 
to restrain an infringement of plaintiff's patent relating to leading- 
in wires for electric lamps. Defendants did not enter an appearance, 
but an affidavit by Mr. White stated that certain lamps were 
purchased from the defendants and that he found they were an 
infringement of the plaintiff's patent. | 

His LoRpsurP granted an injunction until the tria] of the action - 


In an action by the same company against Lofthouse, an in- 
junction was claimed against the defendants to restrain them from 
infringing the plaintiff's patent. Counsel moved for judgment in 
default of appearance. 

His Lorpsuip: Take the common order, with solicitor and 
client costs. 

Electricity Supply Dispute. 

On Monday Mr. Justice Eve concluded the hearing of the action 
brought against Southport Corporation by the Birkdale District 
Electric Supply Co., Ltd., for an injunction to restrain the defendants 
from supplying electric energy for traction and public lighting in 
the Birkdale area. 

After hearing the evidence, his Lordship reserved judgment. 


Commission for Economical Working. 


There was a long discussion at Thursday's meeting of DARLINGTON 
Corporation on a proposal to pay the borough Electrical Engineer 
(Mr. J. R. P. Lunn) à commission of 5 per cent. on any reduction 
of generating costs effected by him. 

CouNCILLOR Maw, who moved that the matter should be referred 
back, said the Labour Party were opposed to the principle. of 
payment by commission for hypothetical savings. He also moved 
that the Electricity Committee be instructed to arrange with the 
Engineer for an inclusive salary. The commission had reached 
£564, which he received in addition to a salary of £800 per annum. 
The employees of the supply department had suffered progressive 
reductions of wages during the year, and he contended that if those 
reductions had entered into the computation of costs, it was not 
equitable. | 

ALDERMAN PEASE said he disliked payment оп hypothetical 
savings, but those savings were not hypothetical; they were absolute. 
In about 20 years Mr. Lunn had improved the undertaking so that 
it had now the second lowest costs in the British Isles, and with 
absolutely the lowest selling price. In comparison with other 
towns they were paying the engineer a low salary. 

Alderman SIR C. SrARMER (Chairman of the Committee) said he 
could not agree to take the matter back as they were morally 
committed to an arrangement with Mr. Lunn for five years. With 
regard to the statement that Mr. Lunn's commission would be 
£200 or £300 per year, it was impossible to say exactly, but he was 
glad that it had reached over £500, and he hoped it would go 
higher, for every shilling that he got by way of commission meant 
19s. to the ratepayers. 

The amendment was lost by 14 to 4, and the recommendation 
was therefore carried. 


Faulty Cable Laying. 


“ Gas poisoning, the result of an escape of gas caused by the fusing 
of an electric cable " was the verdict returned at the inquest into 
the death of Miss E. M. Brassington, of Aigburth, Liverpool. The. 
cable was fixed in June last year by Richard Hughes. 

At the inquest Richard Hughes said he had been with LIVERPOOL 
CoRPORATION for 18 years and had been a cable hand for то years. 
In laying the cable he was assisted by two men, and in order to pass 
the cable through the outer wall of the premises he had to make a 
hole through the wall. Having found the gas pipe, he made a hole 
for the cable six inches above it. The cable was accordingly passed 
through the wall and an earthenware cover then passed through 
from both sides of the wall. This earthenware pipe was, after the 
accident, found to be in contact with a vertical gas pipe, which 
connected with the house gas pipe six inches below their cable. 
There was a gap, therefore, between that point and the end of the 
earthenware pipe which was passed in from the other side. As the 
pipe which was being passed in from outside would,not go any 
farther, witness and his fellow-workmen believed that it had come 
into contact with the pipe that was being inserted from inside the 
house. As a result of recent examinations of the cable, however, 
it had been found that there was a gap of 15 inches between the ends 
of the earthenware pipes and that the cable was in actual contact. 
with the pipe. Consequently, when during the night of June 22nd 
last the cable fused, a hole, a foot square, was burnt in the gas pipe. 
The following day the occupants of the two premises were found 
unconscious in bed. Mr. Brassington is making a slow recovery. 
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Electricity Supply. 


Torquay Town Council has applied for a loan of £5 ooo for mains 
and services. i | 


DARLINGTON Town Council has received sanction of a loan of 
£31 731 for plant, mains, etc. | А 


EpINBURGH Town Council has decided to extend the electricity 
mains to Cramond at an estimated cost of £1 100. 


Cannock Urban Council has decided to apply for a Special 
Order to enable it to supply electricity to Hatherton. 


HarLrFAX Town Council has applied to the Electricity Com- 
missioners for a loan of {4 045 for h.t. switch-gear for the Electricity 
Works. 


CANNOCK Urban Council has sealed an agreement with the 
Cannock and Rugeley Colliery Co. for a supply of electricity for 
five years. 


As from July tst, AccRINGTON Town Council has decided to in- 
crease the discount on electricity charges from 24 per cent. to 
7% per cent. 


SrovuRPORT Urban Council! has applied to the Electricity Com- 
missioners for an order to obtain electricity in bulk for distribution 
in the town. ' 


UcKFIELD Urban Council has consented to the Haywards Heath 
Electric Lighting Co. erecting overhead mains in the town for the 
supply of electricity. 


In cases where house owners ask for their houses to be wired on 
the hire-purchase wiring system NEWPORT (MoN.) Electricity Com- 
mittee propose to carry out the work. 

RoruHwELL Urban Council has applied for a Special Order to 
enable it to generate electricity from local water power for 
lighting the new village at Rothwell Haigh. 


RucBv Urban Council has reduced the charges for electricity 
for lighting to 6d. per unit for the first 500 units per quarter, 54d. 
from 500 to 1 000, 5d. from 1 ooo to 1 500, and 44d. beyond. 


SEVENOAKS and District Electricity Со. are making a start on 
the extension of their mains to the OXTED AND LIMPSFIELD DISTRICT, 
and it is hoped that a supply of electricity will be available by 
the winter. 


MARfBOROUGH Town Council has decided to consent to the 
application of the Gas Co. for a Provisional Order to supply elec- 
tricity. A similar order is being applied for by the Marlborough 
Engineering Co. 

Hor.riNGWORTH Urban Council has decided to raise no objection 
to the application of the Stalybridge Joint Tramways and Elec- 
tricity Board for a further extension of cne year for carrying out 
the electricity scheme. 


RorHERHAM Town Council has decided to apply for a loan of 
£53 500 to cover an accumulated deficiency on the electricity under- 
taking. The Ministry of Health has intimated that such a loan 
would be sanctioned on repayment within 7 years. 


EDINBURGH Town Council has adopted the recommendation of 
the Cleaning and Lighting Committee that Princes Street be lighted 
with 200W (gas-filled) electric lamps with holofane globes, two on 
each centre pole, and that, where necessary, lamps of 300W be used. 


BARNET Guardians have entered into an agreement with the 
North Metropolitan Electric Power Supply Co. for a supply of 
electricity to the Institution buildings for three years. At present 
the Guardians have their own generating plant, but this will be 
discarded. 


NEWARK-ON-TRENT Corporation have applied to the Electricity 
Commissioners for a Special Order to authorise the Corporation to 
generate and supply electrical energy in the borough and rural 
district of Newark, etc. Any objections must be sent to the 
Electricity Commissioners by July 31st. 


BLACKBURN Town Council has decided to apply to the Electricity 
Commissioners for the suspension of the repayment scheme in 
respect of the new Whitebirk Electricity Station until after the 
financial year 1924-5. The Commissioners are also to be asked to 
authorise the borrowing of /40,000 for mains, services, etc., in 
connection with electrical supply. 


The inquity by the Electricity Commissioners into the scheme for 
the reorganisation of electricity in the East MIDLANDS ELECTRICITY 
District, which was fixed for the 11th inst., has been postponed. 
Negotiations are in progress between the Conference of Municipal 
Electrical Undertakers and the principal parties who lodged objec- 
tions to the scheme. As soon as the Commissioners are in a position 
to do so a new date will be fixed for the inquiry. 


The Home Office have issued an abridged form of the REGULA- 
TIONS for the GENERATION, TRANSFORMATION, DISTRIBUTION and USE 
of LLECTRICAL ENERGY applicable to premises where the pressure 
does not exceed 250 V d.c. or.125 V a.c., or to public supply 
generating stations where the pressure between the system and the 
earth does not exceed low pressure (250 V). No alteration has been 
made in the Regulations, but only those appropriate are set out. 
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At last week's meeting of the BIRKENHEAD Town Council Mr. 
W. H. Egan, deputy chairman of the Electricity Committee, intimated 
that instead of an anticipated deficit of £1 100, the working of the 
electricity undertaking during the past year had resulted in a profit 
of £1 o50. It had been decided to embark upon a scheme of wiring 
and fitting houses, shops, etc., on the deferred payment system. The 
work would be carried out by local contractors and the limit of 
expenditure in each case had been fixed at £50. 


At a meeting of the BLAcKPOOL Town Council, the chairman of 
the Electricity Committee stated that the development of the 
electricity undertaking called for new capital expenditure being 
incurred to meet increased demands. At the present time, the total 
mileage of mains under the control of the department was about 250. 
The original mains were much overloaded during the winter months, 
and a very large programme of underground extensions, together 
with the provision of new generating plant, would increase the 
existing capital outlay to nearly £170 ooo before 1924. There was 
a very wide field yet undeveloped in Btackpool for the supply of 
electricity and the resources of the department would be taxed to the 
utmost for two or three years in meeting all demands that were being 
made from many new building estates which were springing up, not 
only within the town, but upon the immediate borders, at Thornton 
and Poulton, and in the rural districts of Carleton and Marten. 


Alteration of Charges. 


Rucsy Urban Council has reduced the charge for electricity for 


lighting by id. per unit. 


SHREWSBURY electricity charges have been reduced from 100 
per cent. to 75 per cent. above pre-war rates. 


TUNBRIDGE WELLS Town Council has reduced the price of 
electricity for lighting from 8d. to 7d. per unit, and for power, 
heating and cooking from 2d. to 14d. 


Croypon Town Council has reduced the charge of electricity for 
lighting from 8d. to 7d. per unit, subject to a minimum annual 
payment of /2 13s. 4d., and the charge for power during certain 
hours from 2d. to rid. 


WOLVERHAMPTON Electricity Committee have decided to reduce 
the charges for lighting, power, and general supplies (other than 
flat rate lighting supplies) from 115 per cent. over the pre-war rate 
to go percent. The decrease is to operate as from the June quarter. 


The Newport Corporation Electricity Committee has decided to 
reduce the charges for lighting by 11.13 per cent. and for heating 
and traction purposes by 15 per cent. They have also decided to 
allocate out of the profits of the undertaking for the relief of the 
rates a sum equivalent to a 3d. rate. 


HACKNEY Electricity Committee has decided that in future the 
charge for heating and cooking shall be td. per unit for any quantity 
of energy used each quarter. The existing charge is 1d. per unit 
for any quantity used during the June and September quarters, 
and 2d. per unit during the December and March quarters. 


MALVERN Urban Council has adopted a new scale of charges for 
electricity :—For power and heating the tariff varies from 5d. per 
unit for 200 units per quarter to 3}d. for 2 ооо units and over. 
For lighting the figure ranges from 8d. per unit up to 200 units to 
6}d. for 1 ооо units and over. ` The supply mains are to be extended 
to Guarlford, where the prices will be 20 per cent. above those ruling 
in the Urban District. 


KiNGSTON Electricitv Committee have decided to reduce the 
charge for electricity for lighting from 94. to 8d. per unit, and for 
power by ro per cent., to take effect from the September quarter 
readings. This is the second reduction within a year. From the 
December quarter, 1921, the price for lighting was reduced from 
15. to od., with a corresponding reduction in the other scale charges. 
In addition the extra charge of 20 per cent. on all power units was 
reduced by 10 per cent. 


It was intimated at a meeting of OSWESTRY Town Council on 
Monday that the Ministry of Transport had granted the application 
of the Oswestry Electric Light Company to make a maximum charge 
of Is. per unit for electricity. They had informed the company 
(who had been charging up to Is. 3d. per unit whilst their maximum 
stood at 8d. per unit) that '' the company had for some time charged 
consumers à price in excess of the statutory price, and the company, 
in taking this course, must have been aware of the liability incurred 
in being called upon to repay the overcharge.” 


DARWEN Electricity Committee have decided to reduce theii 
charges for electricity. Rates for lighting are to be cut by a half- 
penny per unit, whilst for power, heating and similar purposes the 
reductions will range from #4. to 1d. per unit. For cinemas (for 
projection) and stage lighting, the drop will be 1d. per unit. Meter 
rentals will be cut by half. The minimum charges from June 30 
to September 3o will be 4s. a quarter, and for the two quarters 
combined a minimum charge will be made sufficient only to make 
up the price for current consumed to 8s. For the quarters ending 
December 31 and March 31 the minimum will be 7s. 6d., and 
for the quarters combined the lowest charge will be sufticient only 
to make up a sum of 155. 


—— 
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Business Items, etc. 


H. NANCE announce that they have removed from 16, Charles 
Street, Cardiff, to larger premises at 1, Plymouth Street. 

KENDRICK AND Co., electrical engineers, of Mariscow Street, 
Westbury (Wilts), have completed extensions to their premises 
and have added a wireless installation. | 

SMITH AND STEPHEN, electrical engineers, Glasgow, and John М. 
McNichol and Co., electrical engineers, Townhead, Glasgow, have 
been admitted to membership of Glasgow Chamber of Commerce. 


DORMAN AND SMITH, Lrp., have appointed Mr. H. J. D. Thompson 
to represent them on the N.E. Coast, and Mr. Thompson has opened 
an office at 28, Grainger Street, Newcastle-on-Tyne, where he will 
deal with enquiries for switchgear, fittings etc., on their behalf. 


The PIRELLI-GENERAL CABLE WORKS, LTD., announce that their 
Supply Department has now been transferred to their works, 
Western Shore, Southampton, and inquiries will in future be dealt 
with from that office. All correspondence regarding supplies should 
therefore be sent to the above address, 

MR. CHARLES ERITH (trading as Charles Erith and Company) has 
removed to Palace Chambers, Bridge Street, London, S. W.1, where 
he is assisted by a technical staff experienced in the construction and 
installation of RILEY PATENT STOKERS for all types of water-tube 
boilers at home and abroad. Telephone 6145 Victoria. 


Ws. SANDERS AND Co., Wednesbury, are now represented by 
district agents throughout the whole of the United Kingdom, 
recent additions being :—Midlands: G. B. Broughton, 78, Wheel- 
wright Road, Erdington, Birmingham ; South Wales: Cesco, Ltd., 
8, Westgate Street, Cardiff; South-West England: Mr. T. M. 
Davies, 87, Whiteladies Road, Bristol. 

GOLDFARB AND Borrom announce that they have, by mutual 
consent, dissolved partnership, and the business is now under the 
sole control of Mr. M. H. Goldfarb, who will in future trade under 
his own name, The lease at 8, Leadenhall Street, E.C., having 
expired, the business is now carried on at 95, Great Portland Street, 
W.. Telephone No.: Mayfair 5620; Telegraphic Address: 
" Electengin, Wesdo, London.” . 

Inouradvertisement columns this week will be found an announce- 
ment of extreme importance to the whole of the electrical industry 
inthiscountry. We refer to the manufacture and sales arrangement 
concluded between the Hotpoint ELECTRIC APPLIANCE Co. and the 
FALKIRK IRON Co. whereby the Falkirk Co. will manufacture, and . 
the Hotpoint Co. will conduct the sale of the well-known “ Falco ” 
heating and cooking specialities, in addition to Hotpoint appliances. 
Co-operation of manufacturing and sales interests of this nature will 
do much to ease the burden under which the electrical heating and 
cooking industry in this country is suffering. 


Personal and Appointments. 


Mr. B. F. KERRIDGE has been appointed Electrical Inspector 
of Mines to the Indian Government. 

Sır WiLLIAM LARKE has been appointed Director of the National 
Federation of Iron and Steel Manufacturers. | 

Mr. C. P. SPARKES has relinquished his appointment as consulting 
engineer to the Wimbledon Electricity Department. 


Sır Roserr HADFIELD, F.R.S., has been appointed President of 
the Engineers’ Club for the year commencing September 15%. 

Сарт, Cantos A. MIRANDA has been appointed head of the 
maritime radio-telegraph service of the Argentine Republic. 

M. Nicolas M. CERKEZ has been promoted to the position of 
Director-General of Roumanian posts, telegraphs and telephones. 


Worcester City Council has appointed Mr. C. D. King chief 
ent to the electrical engineer at a basic salary of £455 per 
um. 


Mr. H, ^, Mumrorp has been appointed district manager at Leeds 
for the Epison SWAN ELECTRIC COMPANY in succession to Mr. 
: U. Chrisholm, who has resigned. 


. West HARTLEPOOL Town Council has adopted the recommenda- 
боп of the Finance Committee to reduce the salary of the tramway 
Manager, Mr, T, С. Richardson, from f600 to £500. 

Томварсе WELLS LIGHTING COMMITTEE recommend that all 
i be abolished as from August 1st next, and that the salary of 
"Ir. R. N, Torpy, chief electrical engineer, be fixed at £800. 

Oncaster Town Council has decided to advance the salary 
oan T. Porrs, the tramways manager, to £450 per annum, in- 
of fas sore bonuses, with two subsequent half-yearly increments 

500. 

At the annual meeting of the Society of Chemical Industry, which 
sin held in Glasgow last week, PROFESSOR ARMSTRONG was presented 

h the Messe] Medal in recognition of his distinguished career as an 


Uationist and his outstanding work as a chemist and a scientist. 


of M; HELENS Electricity Committee recommend the appointment 


and F. N. RENDELL-BAKER, acting electrical engineer, as engineer 
at а Manager of the Electricity Works from September Ist next, 
to, Salary of £750 per annum inclusive. They have also decided 
Ele ay a supervision fée of £200 to Mr. B. T. Hawkins, late 
his „СА! Engineer, for his services during the six months following 
Ў Tesignation. : 
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Electric Traction. • 


OLDHAM Town Council has applied for an extension of two years 
from August 15th next, for the completion of tramways in the town 
and at Chadderton. 


BonoucH Station, on the City and South London Railway, will 
be closed to traffic on and ‘after Monday next to facilitate the work 
of widening the line. 

The safety of double-deck tramcars on the northern routes of the 
city was the subject of considerable discussion at last week's meeting 
of the Edinburgh City Council Finally, however, the recommen- 
dation of the Tramway Committee to adopt top-covered cars with 
slipper brakes was approved by 33 votes to 22. 


LIVERPOOL Tramways Committee recommend the Council to 
apply to the Minister of Transport for sanction to borrow {25 657 for 
the reconstruction and doubling the tram lines in Sleepers Hill, 
Anfield Road, Walton Lane, and Spellow Lane; {£100 ooo for new 
offices and works (part); £33 500 for additional cars; and {£6000 
for additional machinery and tools. | 


Аз а tramcar was proceeding from ACCRINGTON to Rawtenstall, 
on July 6th, the back axle broke at the moment the car was taking 
the Baxenden Joop. The rear wheels jumped the metals, causing 
the car to swing round across the road, narrowly missing a wall, 
at the other side of which there is a steep drop. The car contained 
several passengers, but none were hurt. 


From October rst BIRMINGHAM Tramways Committee have 
decided to reduce long-distance fares by $d. The 1d. fares recently 
re-instituted are to remain. This recommendation of the Committee 
was adopted at last week’s meeting of the Council after a long 
discussion, during which several amendments for further reductions 
were defeated, it being clearly shown that with the reconstruction 
of the tracks at present being carried out the Department could not 
stand the loss which would be incurred by further reductions. 


CARDIFF Tramways Committee has come to an agreement with 
the Cardiff Tramways Co. in reference to the taking over of the 
Whitchurch motor bus service owned by the latter. The Corpora- 
tion has agreed to pay the company /6 ooo for the land and buildings 
at the company's depot at Llandaff North, and it has been decided 
to apply for sanction to borrow this sum, plus {120 for costs and 
£200 for fixtures and machinery. Tenders are to be invited for 
new motor buses for the Whitchurch service as soon as the transfer 
of the undertaking is completed. 


Wireless Notes. 


Reuter states that the wireless station of SAINTE ASSISE, which 
has been under construction for the past two years, has unofficially 
opened communications with New York. The American tech- 
nicians in communication with the French station, Which is the 
most powerful hitherto constructed, state that they consider the 
Sainte Assise station as giving the clearest communications they 
have ever received from France. The new station will be placed 
at the disposal of the general public as soon as the authorisation 
of the Government has been accorded. 

In a paper on “ World Communication," by Мг. A. N. Goldsmith, 
іп a recent issue of the “ Journal" of the American Institution of 
Electrical Engineers, occurs the following passage: ''Some idea of 
the scope and methods of an extensive cable system can be gained 
from Figs. 5 and 6, which illustrate stations and apparatus of the 
Western Union Telegraph Company. It is in such distant outposts 
of civilization that the communication of the populous centres of the 
world is maintained." The figures illustrate “ Transatlantic Cable 
Station Building at Penzance, England." The people of PENZANCE 
will be interested to know that they are regarded in the United States 
as a distant outpost of civilization. Perhaps Goldsmith has heard of 
the Pirates. 

The ARGENTINE Government has issued a decree approving 
of the scheme of wireless telegraphic communication drawn up 
by the Ministry of Marine, and a start will be made on putting it 
into effect forthwith. For the purposes of the scheme, the Argentine 
maritime coast has, according to the ' Review of the River Plate," 
been divided into three sectors: North (with headquarters at 
Corrientes), South (at Deseado), and Centre (with headquarters 
at Buenos Aires). The northern sector. will have wireless stations 
at Posodas, El Dorado, Puerto Aguirre and Santo Tomé; the 
southern at Comodoro Rivadavia, Santa Cruz, Gallegos, Ushuaia, 
Rio Grande, Afio Nuevo Island, Buen Suceso and San Julian; and 
the central sector will have stations at Concordia, La Paz, Zarate, 
Puerto Militar, Golfo Nuevo, Martin Garcia, Rio Santiago, Mogotes 
(lighthouse) and Buenos Aires. 


Institution Notes. 


BIRMINGHAM AND District ELECTRIC CLUB has arranged a visit 
to-morrow (Saturday) to Mitchell and Butler's Brewery, Cape Hill. 
The firm are very proud of their electrical equipment, and it is hoped 
that as many members as possible will be present. 

The INsTITUTION or ELECTRICAL ENGINEERS has recently added 
the Technical College, Bradford, to the list of universities and 
colleges whose diplomas are recognised by the Institution as exempt- 
ing candidates from the Associate Membership Examination. 
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Telephone and Telegraph Notes. 


The Baudot multiple system, by which considerable time is saved 
in the despatch of long-distance telegrams, was put in operation on 
Monday between the BRADrFonD Post Office and London. The 
svstem, which has been found specially useful in commercial work, 
has been tried for some time between London and Leeds, and some 
other large centres, and as a result of the trial its use is being extended 
to other towns. | 

A TELEPHONE CABLE has been laid between ENGLAND and 


HorraAwxp. The Dutch end of the cable was landed near Domburg 


on Saturday after considerable difficulty owing to the bad weather 
in the Channel. The new telephone cable will give direct communi- 
cation between London and Amsterdam and other towns in Holland, 
but for the present it is probable that the cable will only be used for 
communicating with delegates at the Hague Conference. 

The Polish Government, as the successors of the former Russian 
and German Governments, have given to the INDO-EUROPEAN 
TELEGRAPH COMPANY a concession for that part of its line from 
London to Teheran which extends from Schneidemuehl on the west, 
via Thorn and Warsaw, to Rowno on the east, which is approxi- 
mately the frontier point between Poland and Soviet Russia. The 
Soviet Government has also promised @he company a concession 
for the part of its line extending from Rowno (Berdichew) to Djulfa, 
on the Persian frontier. 

AS à RESULT OF THE GALE ON WEDNESDAY night, July 5th, 2 700 
telephone wires throughout the London area were not working. 
The exchanges most seriously affected were Croydon and Streatham, 
each with 300 lines out of order, Hop and Sutton with 150, and 
Woolwich 52. Purley also had a large number of lines not working. 
In all between thirty and forty telephone exchanges were affected. 
The trunk lines suffered badly, nearly 200 being out of order, and 
wires were down between London and Bournemouth, Bristol, 
Bexhill, Canterbury, Eastbourne, Hastings, Reading, Southampton 
and other places. Hastings, Grimsby, Worthing and Lincoln were 
completely cut off from telephonic communication with London. 
The Paris telephone was not working, while telephonic communica- 
tion with other towns on the Continent was very difficult. 


Miscellaneous. 


Reports on the Lonpon UNIVERSITY site were submitted on 
Tuesday to the Lonpon County Соомси. by the Education and 
Finance Committees. The former stated that, in view of the largely 
increased expenditure involved in carrying out the proposed scheme 
on the Bloomsbury site, it is essential that the question should be 
reopened. The Finance Committee think that the Council should not 
make a contribution towards the cost of any site. 

A useful little booklet has been published by the GENERAL 
ELECTRIC CoMPANY explaining the meaning of the much-used term 
“ wireless broadcasting,” and giving a brief account of the plans of 
the company's Wireless Department. The firms responsible for 
broadcasting, probably at a fixed annual charge, will give a daily 
programme, the nature of which will be announced in the Press. 
The booklet explains how to avail oneself of this programme. 

A further list of GUARANTEES UNDER THE TRADE FACILITIES ACT 
given by the Treasury up to June 3oth is given in a White Paper 
published last week, and includes the Underground Railways 
(various improvements to City and South London Railway), 

т ооо ооо; Egham and Staines Electric Co., Ltd. (installation of 
additional plant), £55 ooo ; Newquay Electric Light and Power Co., 
Ltd. (provision of oil engine, mains, etc.), £6 500; North Somerset 
Electric Supply Co., Ltd. (extension of mains and provision of sub- 
stations), £25 000. . | 

The ANNUAL LAUNCH OUTING of the G.E.C. TRAVELLERS took 
place on July 15, when a party of about бо journeyed to Maiden- 
head and thence proceeded to Henley by the launch “ Her Majesty.” 
The party arrived at Henley at 2.15 p.m., and after a short stay 
returned to Maidenhead, which was reached at 6.45 p.m. Lunch 
and tea were served on board, and the outing was much enjoyed, 
despite the somewhat wet and cold weather. Mr. Hugo Hirst, Mr. 
L. C. Gamage, Mr. H. W. Roberts and other officials of the company 
accompanied the party, which, as usual, was organised with great 
success by Mr. E. A. Joyce. : 

Complaints are made of the serious delays that occur in connec- 
tion with the granting of applications for PATENTS, TRADE MARKS 
and DESIGNS. According to the Patents Section of the London 
Chamber of Commerce the delay is due to a reduction of the staff 
of the Patent Office as a measure of economy. In 1920 the credit 
balance of the department amounted to £86 ooo, which the Treasury 
claimed, but we believe the Chamber is right in insisting that a 
department which charges fees for public service should not have 
any excess of income but utilise its revenue for the improvement 
of the service. It is undesirable that Government Departments 
which are carrying out essential public services should be encouraged 
to make profits. 


Tur LONDON FACTORS AND AGENTS, LTD. (L.F.A.), have been 
appointed by W. Warburton and Co., Turbine Works, Halifax, 
England, their sole agents for London, the South of England and 
South Wales. W. Warburton and Co. specialise in electric and 
belt driven sclf landing and delivering friction hoists, passenger and 
goods lifts, electric travelling cranes, conveyor plants, water turbines, 
shafting, pulleys, couplings, gears, etc. 
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“The Times" Wellington correspondent states that a mishap 
resulting in seven deaths occurred recently at the Mangahao 
hydro-electric construction works. A tunnelis being pierced in order 
to divert the river and provide power for Wellington Province. On 
Sunday, July 2, two men entered the tunnel to investigate 
faults in the pumping plant and air fans. They did not return, 
and while attempting to rescue them five others, including the 
controlling engineer, were asphyxiated by gasolene fumes from the 
pumping engine. 

The NEw BRUNSWICK ELECTRIC POWER CoMMISSION have recently 
erected hydro-electric works on the Musquash River. Only the 
west and north-east branches of the river have been utilised, and the 
plant is unique inasmuch as there are two pipe lines, fed from rivers 
more than two miles apart and converging at a common point for 
operating generators in the same power house. There are three 
vertical Morgan Smith turbines coupled to three G.E.C. alternators 
of 2 доо kVA each, and current is generated at 13 200 V. The 
transmission line consists of two separate circuits of aluminium 
cable on towers of galvanised steel. 


It is stated that a commencement is to be made in September next 
upon the carrying out of the CEYLON HYDRO-ELECTRIC PROJECT. 
The scheme, which has had the approval of Mr. J. W. Meares (who 
is just vacating the position of Electrical Adviser to the Indian 
Government), provides for a generating station 42 miles from 
Colombo and 150 miles from the farthest point in the island. The 
catchment area includes three great water courses which do not vary 
materially in volume at different times of the year. The first 
portion of the scheme will cost R.15 ooo ooo (about 1 million pounds) 
and supply nearly 30 000 H.P., and the fourth and last stage will 
increase the expenditure to R.70 ooo ооо (about 4$ million pounds) 
and the output to 250 000 H.P. Mr. Chapman, Director of Public 
Works, will be at the head of the Board of Control. 


As a result of the survey of the WATER POWER RESOURCES OF 
TASMANIA, which has been carried out on behalf of the Government, 
it is stated that the Great Lake scheme which, when completed, will 
generate 60 000 H.P. at Waddamana, could be developed by the 
addition of 13 000 Н.Р, from the River Shannon, generated at а 
point before the diversion of the river into the canal feeding the 
Waddamana pipe-line. Also the water used at Waddamana could 
be used again to generate 50 000 H.P. after its discharge into the 
River Ouse. Further power which could be obtained from Arthur's 
and Chudleigh Lakes, the Upper Derwent, the River Florentine, 
the Ousedale, the Lake Rolleston and King River schemes and the 
Huon River make a total of over 360 ooo H.P., in addition to the 
present Waddamana scheme. The Government recently entered 
into a contract to supply 2 000 E.H.P. (3 000 E.H.P. 12 months after 
the commencement of supply) to Launceston Council. 


) 
Foreign Notes. 


Substantial progress is being made with the erection of the over- 
head transmission lines in the PROVINCE or LIMBOURG (BELGIUM), 
and 110 communes have agreed to take a supply of electricity. 
Transmission is at 10 ooo V. 


Mr.Edwin H. Armstrong has invented, according to the “ Electrical 
World," a new method of AMPLIFYING INCOMING RADIO IMPULSES 
up to 300 000 times the strength of the impressed voltage. Only two 
tubes are used, and absence of spark interference is a feature of 
the new circuit, which is classed as '' super-regenerative.”’ j 

One result of the STRIKE OF THE MUNICIPAL TRAMWAY EMPLOYEES 
IN VIENNA, which lasted a week and ended on July 3, is that 
fares are to be again increased, this time by from 60 to Ioo per cent. 
Already there is a big deficit on the undertaking, and the increased 
fares are not likely to improve matters. | 

Sir Robert Hadfield has presented the recently-founded 
'" METALLOGRAFISKA " INSTITUTE, of Stockholm, with an annual 
sum of £150 for two years for a scholarship to be held at the Institute, 
preferably by an Englishman. The gift is stated to be an '' expres- 
sion of the debt of gratitude which the world owes to Swedish 
science." 


A BELGIAN MINERS’ ELECTRIC LAMP, named the Lougin, has 
been approved by the French Firedamp Commission. The lamp 
comprises an alkaline battery in a cylindrical metal case and a 
metallic filament bulb capable of giving two c.p. for ten hours. The 
lamp is lighted by a slight rotation of the case, and the total weight 
is about 41 lbs. . 


What is claimed to be the largest elcctric power station in the 
world was opened at Gennevilliers last Thursday by M. Le Trocquer, 
Minister for Public Works. It has been constructed on the bank 
of the Seine between the Argenteuil Bridge and the railway bridge, 
and will supply electric power not only to the industries in the region 
of Paris, but also to Creil, Mantes, Meaux, Corbeil and Orleans. 


One hundred and seventy passengers were overcome by gas fumes 
and rendered unconscious owing to an ACCIDENT ON NEW YORK 
UNDERGROUND RAILWAY last week. According to “ The Times '' 
correspondent an express train was brought to a standstill just 
above Fifty-ninth Street on Lexington Avenue by the blowing out 
of fuses. Whether or not the explosion ignited a quantity of gas 
escaping into the tunnel from a main has not yet been ascertained. 
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Municipal Accounts. 


The number of units sold by Norwicu electricity undertaking 
for the year to March 31 last shows an increase of 1 757 491. The 
output in the previous year was rather below the normal, being 
only 4'34 per cent. above the previous year, but for the two years 
together there has been an advance equal to 11} per cent. in each 
year. In the year under review the increase was entirely in the 
last six months, the first portion being affected by the coal stoppage 
and the depression in trade. The gross revenüe for the year 
amounted to /147930, and the working expenses to £100 220, 
leaving a gross balance of £47 710. After providing for interest 
and sinking fund (£30 258), a balance of £17 452 is carried to the 
appropriation account. During the year there has been expended 
on items of a capital nature for which loans have not been raised, 
such as plant and buildings for sub-stations, new meters, etc., the 
sum of £20 554, which more than absorbs the balance brought from 
the revenue account and reduces the balance to be carried forward 
in the appropriation account to /30233. The maximum load 
increased from 6 313 kW to 7 372 kW, and to meet the extra demand 
expected this winter a new boiler has been ordered, There is no 
room in the station for any additional turbine plant, and while the 
load is at present well within the total capacity, there js no reserve 
in case of failure of the largest unit. A scheme for dealing with the 
further development of the undertaking is under consideration. 
Additions to the extent of 3 miles of distributing mains have been 
made during the year, principally in connection with the housing 
estates. High tension feeders (approximately two miles) have also 
been laid to supply sub-stations that have been erected and equipped 
at Kerrison Road (Thorpe Hamlet), Earlham Rise, and on the 
Angel Estate. The policy of the committee is gradually to change 
the supply to outlying districts from direct to alternating current. 


In presenting the annual accounts of CaovpoN ELECTRICITY 
DEPARTMENT last week, Coun. Gough said that this, the 25th, 
balance sheet was a red-letter one, for the whole undertaking was 
now in a most flourishing condition. The beginning of the year saw 
the completion of the reconstruction of the works at a cost of 
{185 ооо (charged to capital). The conversion of deficiency into 
surplus represented a turnover of £45 598. . First, there was the 
increased revenue from private consumers, who had increased 
I2 per cent., but since March had increased at the rate of nearly 
20 per cent. The year, in fact, saw an increase of consumers by 
1156 toa total of 8956. Generation costs had fallen from £106 840 
to {65 263, a reduction of 39 per cent., or a saving of over £41 ooo. 
This was due in part to a decrease of £6 000 in the cost of coal, the 
remainder being due directly to the reconstruction of the works. 
Wages had fallen by about {2 ооо. Over {1 ooo had been paid to 
the rates of the borough. Last year started with a Suspense Account 
having a debit balance of {20 ooo, and with only £10 ooo in the 
Reserve and Renewals Account. But the {26000 surplus had 
enabled them to entirely wipe out the Suspense Account and bring 
Reserve and Renewals up to £16 ооо. They had expended £622 ooo 
ìn capital in the 25 years of their existence, and had repaid almost 
one-half. Since 1914 they had repaid /154 ooo capital, and, at the 
Tate they were now re-paying there would not be a penny of the 
present capital outstanding in 15 years’ time. 

Coun. Gough went on to explain that if the present charges were 
Continued a profit of over £30 ooo could be anticipated at the end 
of the present year. Obviously, that would be unfair to the con- 
Sumers. The charges were therefore to be reduced to give them the 
benefit of about one-half of that amount—/15 500. 


A net profit of £23 472 was made by West HAM ELECTRICITY 
UNDERTAKING during the year ended March 31st last, after pro- 
viding £65 339 for repayment of capital and special charges. The 
total income for the past year shows a decrease of /47 263 as 
Compared with the previous year. The reasons for this were :— 
5 The decrease in output due to (a) the coal dispute; (+) the 

Teakdown of the plant at the generating station during the winter 
sid (2) the decrease in the price of coal, which automatically 
à uces the charges to consumers whose agreements are subject to 
Pd fluctuations in the price of coal; (3) the general industrial 
y pression. The average prices obtained were as follows :—Private 
аш, 7-21d., against 7:22d. in 1921 ; power and heating, r-8id. 

34); traction, 1:64. (1-65d.); all supplies, 2:28d. (2-25d.). 
| е units sold during the year amounted to 40 505 500, a decrease 
of 4 590 284. Total expenditure amounted to £319 424, a decrease 

£55017. New consumers during the year numbered 253, being 
dd to an addition of 1 244 kW to the connected load. The 
Я Ximum load was 13 865 kW (17 375 kVA), as compared with 
x 970 kW (17 995 kVÀ) last year. The maximum output during 
ry was 176 043 units (189 000 units). ` 
бы linking up with East Ham, Barking, and Ilford, which has 
wie under discussion since January, 1920, has reached the position 
ereby an agreement has been come to with East Ham, and the 


“essary work is in hand so that the supply shall be available for . 


e Ham during the present year. To enable the Department to 

appr future requirements, the Electricity Commissioners have 

B of a second 10 ooo kW set being installed, and the neces- 

the eps are being taken in order that this set will be available for 
Winter load of 1923-4. 

amou, Teceipts of BRADFORD CORPORATION TRAMWAYS for 192I 

Main nted to £721 547. Working expenses, including running and 
tenance, and excluding the special renewals of £150 000, came 
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making a total of £664 930, leaving a balance of £56 617. 
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to £588 803, income tax, interest, and sinking fund to £76 127, 
In pre- 
senting the figures Alderman Priestley said the committee was 
fairly well satisfied with the working of the department. The 
deficit of £16 ооо with which the year opened had been wiped out, 
and there was the balance already mentioned on the revenue 
account. It was hoped that at the end of the current year an even 
more satisfactory financial statement would be forthcoming, for the 
receipts up to the present were £1 ooo more than they were at the 
corresponding date last year. Alderman Priestley said it was pro- 
posed to transfer the balance to the renewals fund to be used for 
the purposes of the undertaking, inasmuch as large commitments 
had been incurred for some years to come on renewals to the per- 
manent way and on cars. The amount expected to be spent on 
the permanent way during the current year was £156 ooo, while the 
expenditure on cars was expected to reach £30 ooo, so that the 
balance on the past year's working would be quite swallowed up. 
In the past twenty-one years the undertaking had handed over 
£176 ooo in relief of rates. The income per car-mile for the general 
tramways during the year was 28:441., the figure for the trackless 
cars being 13°832d. 


MARYLEBONE electricity undertaking made a surplus of £30 110 
on the past year's working. The total number of units sold was 
24218918, an increase of 13:58 per cent. on the previous year. 
The income from sales of electricity was /339 892, compared with 
£317 732, and the gross income from all sources reached £377 094, 
against £359211 for 1920-21. The gross profit on the year's 
working amounted to /156 666, and, after providing for interest, 
loans, etc., there remains a net profit of £30 110, compared with 
£28 061 last year. The cost per unit was 3'209 pence. The revenue 
surplus and appropriation account has been charged with the meter 
purchases, the liability to date for the excess expenditure, over loan 
sanction for the two boilers in the 1919 extension scheme, sundry 
improvements and additions, depreciation of apparatus on hire, 
income tax for the years 1915-20, in respect of accumulator main- 
tenance charged to revenue account, and minor adjustments in 
connection with assets destroyed, leaving £50 160 115. 6d. standing 
to the credit of this fund. 


STOKE-ON-TRENT Electricity Department made a loss of £1 985 
during the year ended March 31st last. The units sold numbered 
9 189 180 against 10 805 967 in the previous year, and the revenue 
was £140 106 against {151 167. Expenditure amounted to £89 505, 
leaving a gross profit of £50 боо, or £8 ooo more than in the preceding 
year. Of this sum £51 591 was required for interest and repayment 
of capital, compared with £32 432 in 1920. To bring the stocks of 
coal and stores to present-day prices £4 500 has been written off. 
At the beginning of the financial year the reserve fund amounted to 
£9128, against which the following sums have been charged : 
Deficit on the year's working, £1 985; expenditure in excess of 
loans, {1 771; outstanding balances of loans on superseded plant, 
£2 354—a total of £6 110. 


The agnual accounts of BLACKBURN Electricity Department show 
a net loss of /4 340. The receipts totalled £116 446, an increase of 
£6201. Total expenditure was (87 282 against /o9r 949 in the 
previous year, leaving a gross profit of £29 163 (£10 947). Interest 
on loans, sinking fund, etc., amounted to £34 895. Motors repre- 
senting 3 435 B.H.P., owned privately, and by the Corporation, 
were connected during the year. The total connection (excluding 
traction) now aggregates 643 887 or r9 316 kW. The number of 
consumers increased by 1 159 to 6 858. The total units generated 
for lighting, power, traction and heating numbered 11 770 255, an 


increase of 1 208 296. Those sold for private lighting increased 


by 199 339 units, and those for power (excluding traction) by 
I 150 017. 

At the beginning of the past year it was estimated that SUNDER- 
LAND TRAMWAYS would show a deficit of £3 447, due to the high 
cost of material and wages and to the fact that the fares had been 
raised by only 50 per cent. as compared with 1914. Owing to 
economies, however, there is a credit balance of ІІІ, which has 
been carried to therenewalfund. The principal items of expenditure 
аге: {£43 ооо for wages of motormen and conductors, £10 590 rates 
and taxes, {9 ooo repairs to the permanent way, and £17 500 cost 
of electricity. Advertising on the trams, a new source of revenue, 
has increased the income by £1 858, while the share in the joint 
Grangetown line has raised the receipts by £2,080. 


KiNGsTON (Surrey) electricity undertaking made a net profit for 
the past year of £5046. New consumers represented an increase 
of 51 per cent. over the total connections for the year ending March 
31st, 1921, but the number of units sold dropped from 1 928 476 to 
1 603 o18, in consequence of the closing of the Sopwith Aviation 
Works, in September, 1920. Fuel costs decreased by £6 404. 
During the year additional capital to the amount of £35 050 was 
borrowed, of which {19 006 was appropriated to liquidate the bank 
overdraft in respect of the 1918 extensions. - The remainder was in 
respect of the new three-phase installation. | 

A net profit of £5 165 was made by FINCHLEY electricity undere 
taking last year, after providing £9 835 for repayment of capital 
and allowing £2 ooo for income tax. Three years ago the accumu- 
lated deficit amounted to £7 313. 

PoPLAR's electricity undertaking made a profit of £6 ooo on last 
year's working. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. | 

MANCHESTER GUARDIANS, July 22nd.—Induced-draught fan and 
motor. Specification from Mr. Hargreaves, Union Offices, All 
Saints, Manchester. 


ALL SAINTS CHURCH, PORTSMOUTH, July 24th.— Electric wiring, 
Specification can be seen at the Mayor's Office, Town Hall, Ports- 
mouth. 


Lonpon County CouNciL, July 24th.—High-tension switchgear 
for tramway repair depot, Charlton. July 31ist.—Four electric 
lifts at tramway repair depot, Charlton. Specifications from the 
Clerk of the Council, County Hall, Westminster Bridge, S.E.1. 


WARRINGTON CORPORATION, July 24th.—Cast-iron circulating 
pipes, steam pipes, feed tank, etc., for the Electricity and Tramways 
Department. Specifications, etc., from the Borough Electrical 
Engineer. 


SHEFFIELD ELECTRIC SUPPLY COMMITTEE, July 28th.—Ash- 
handling aerialropeway. Particulars from the General Manager and 
Engineer. 


SOUTH AFRICA. 

MossEL Bay, Sept. 4th.—4A copy of the specifications, drawings, 
and conditions of tender in connection with the supply and erection 
of a hydro-electric plant at- Mossel Bay has been received by the 
Department of Overseas trade, where it may be seen up to July 2oth, 
after which date it will be available for loan to firms in the provinces, 

H.M. Senior Trade Commissioner in S. Africa (Mr. W. G. Wick- 
ham) has notified the Department of Overseas Trade that the RAND 
WATER Волкр will shortly invite tenders for certain works and 
plant, including—(1) a power transmission line from the main 
station to river-pumping station; (2) precipitation and filter plant, 
Vereeniging—sludge pumps and motors, lighting, chlorination plant, 
etc.; (3) pipe line materials ; (4) foundations for turbo pumps and 
alternators at main station, coal conveyor plant, station lighting, etc. 
The plant and specifications are well in hand. 


EpINBURGH Corporation have accepted the tender of Hardie and 
Elliott for 30 tramcar-top covers, £6 Coo. 


Sr. Pancras (London) Borough Council are recommended to 
accept the tender of Bruce, Peebles and Co., for supply of motor 
converters for Tavistock Place sub-station at {10 800. 


DoucLas Corporation have accepted the following tenders :— 
Ruston and Hornsby , station plant, {15 883; Kartret Engineering 
Co., main switchboard, {1 367; Premier Accumulator Co., storage 
battery, £2 689. 


IsLINGION (London) Guardians have accepted the tender of 
Electrical Installations, Ltd., for wiring and fitting for electric 
light and power purposes St. John's Road Institution, and the 
Guardians and Relief Offices, £7 932. 


HACKNEY Borough Council has accepted the tender of Foster 
Brothers, Ltd., Wednesbury, amounting to £5 356, for the supply 
and erection of the pipework and valves required in connection with 
the extensions of boiler and generating plant, on the understanding 
that the steam valves are to be manufactured by Hopkinson of 
- Huddersfield. 


SALFORD Town Council have accepted the following tenders in 
connection with Agecroft Generating Station :—Metropolitan-Vickers 
Electrical Co., three 10 000-12 500 kW turbo generators complete 
with condensing and house service plant at {£178 734; Babcock 
and Wilcox, six water-tube boilers at £132 660. For the generating 
plant a foreign firm tendered at £40 000 less than that accepted. 


BANGOR Electricity Committee recommend the City Council to 
accept the following tenders subject to the sanction of the Electricity 
Commissioners :—English Electric Co., supply and erection of two 
250 kW rotary converters with the necessary transformers, starting 
panels, switch gears and connections, at £2 998, also for 1 400 yds. of 
cable at a total cost of £454; British Insulated and Helsby Cables, 
supply of 5,500 yds. of cable at a total of £2 074. 


Clayton and Shuttleworth have secured an order from the 
L. & N. W. Railway, for five large-sized '' Clayton ” patent water 
tube boilers of curved tube drum type, complete with supcrheaters, 
economisers, mechanical stokers and chimneys. The five boilers, 
which are similar to those being supplied by this firm to the London 
County Council for its Greenwich Power Station, are required by 
the L. & N. W. Railway for the Formby (Lancashire) power station, 
where important developments are being undertaken in connection 
with the extension of electric railways. 


STEPNEY Borough Council have accepted the following tenders : 
Universal Electrical Manufacturing Company (lowest received), 
for 25 disconnecting, 10 feeder and то sub-feeder boxes at 
£438 2s. 6d. Five firms tendered, the highest being £862 105. 
(less 24 per cent.) ; J. Downton and Co., for 250 condenser tubes at 
£155 125. 6d. ; Sutton and Co. (Overseal), Ltd., 1 mile 3-in. earthen- 
ware pipes at {141 35. 4d.; the Spearing Boiler Co. for three 
50 ооо lb. boilers fitted with type 3 stokers and grit-catching fans, 
at a total cost of {£96 047, being part of the plant included in the 
electricity extensions which are being carried out with the co- 
operation of the Unemployment Grants Committee and the Elec- 
tricity Commissioners. 
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Companies' Meetings, Reports, etc. 
Agricultural and General Engineers. 


The report of AGRICULTURAL AND GENERAL ENGINEERS for the 
year ended March 31st last states that the accounts of all the 
associated companies have been made up for the year ended March 
31st. During the period great stagnation of trade existed, coupled 
with an unprecedented fall in the value of stocks, but several of the 
associated companies have earned profits. The combined results 
of all the companies, after writing down their stocks and work in 
progress to market prices, providing /64 621 for taxation charged 
against year's trading, but arising from and assessed upon profits 
of earlier years, /86 940 for head office administration and selling 
expenses, and £31 344 for interest on sums advanced by this com- 
pany, show a loss of £216 961. АП plant and machinery has been 
fully depreciated. After these provisions and without taking credit 
for excess profits duty and taxation refund claims still to be decided, 
liquid assets of the associated businesses amounted to /2 032 307, 
of which £I 249 748 represented stocks and works in progress 
written down as above. Trade liabilities and overdrafts of the 
associated companies amounted to £748 347, thus showing surplus 
of liquid assets of {1 283 960. The balance brought forward was 
£28 751: adding interest, etc., £34077, dividends receivable, less 
tax, {17 158, amount charged associated companies for organisation 
and selling expenses {86 940, makes a total of £166 925, less organisa- 
tion and selling expenses, £86 940, leaving £79 985. Dividends have 
been paid at the rate of 8 per cent. per annum, less tax, on the 
preference shares to June 30th, 1921, and at the rate of 6 per cent., 
less tax, on the second preference shares for the year to March 31st, 
1921, leaving a balance of (51 691. The directors have decided to 
write off the balance of preliminary expenses and underwriting 
commission, £31 387, and after providing for two years’ income-tax 
and corporation tax for period ended March 31st, 1920, in all £6 275, 
recommend that {14028 be carried forward. The Board felt, 
pending an improvement in trading conditions, that payment of 
preference dividends should be deferred and the financial position 
strengthened as a result. By adoption of this course arrears of 
dividend, less tax, to March 31st last on the 8 and the 6 per cent. 
cumulative preference shares will amount to £43 185. Interest to 
the net amount of {17 640 to the same date is, under contract, 
payable on the balance of the purchase price of shares in the asso- 
ciated companies, pending an issue of 6 per cent. preference shares. 


Automatic Telephone Manufacturing Co. 

In the course of his address to the shareholders at the annual 
meeting of the AUTOMATIC TELEPHONE MANUFACTURING COMPANY 
last week, Sir Alexander Roger (the chairman), who presided, said 
that during the year considerable progress had been made in extend- 
ing the company's foreign business, and automatic telephone 
exchanges in Harbin (Manchuria) Shanghai (China), Poona and 
Lahore (India), and Basra (Mesopotamia) were among their largest 
foreign shipments. Considerable progress had also been made with 
equipment for automatic telephone systems in Buenos Aires, in 
Dalny (Manchuria) and also in Japan. The manufacture and supply 
of railway-signalling apparatus and electrical-signalling systems 
which formed a department of the company's business, and in 
which new designs had been developed, had earned the praise of 
railway engineers throughout the world. In all departments, 
however, sales had suffered through the general falling off in trade, 


and progress had been further retarded by sales of war stocks. The 


management were fully alive to the requirements of the situation 
in regard to wireless, and if broadcasting were to develop they were 
confident that A.T.M. designs would secure a strong position for 
quality and efficiency and revenues should undoubtedly accrue. 
А+ an extraordinary meeting which followed, resolutions were 
passed for certain amendments in the articles of association. 


After dealing with the report and accounts at the annual meeting 
of the INTERNATIONAL AUTOMATIC TELEPHONE CoMPANY at the 
annual meeting, the chairman, Sir Alexander Roger, said they 
regretted that the profit ({11 799) was insufficient to pay a dividend 
on the ordinary and deferred shares. The dividend on the pre- 
ference shares absorbed {11 782, leaving, with the balance brought 
forward from last year, £642 to be carried forward. Reminding 
the shareholders that the International Company held the majority 
of the shares of the Automatic Telephone Manufacturing Company, 
the Chairman said the remarks he had already made at the meeting” 
of that company were equally applicable to the present meeting. 
An extraordinary general meeting followed, at which amendments 
to the articles of association were approved, subject to confirmation 
at a later meeting, one of which provided for the payment of divi- 
dends on April rst and October 15, instead of in January and June 
as heretofore. 


General Electric Co. 


The GENERAL ELECTRIC Co. made a net profit for the year ending 
March 31st last of /566 582, to which is added the balance of 
348094 brought forward, making a total of {914676. After 
deducting debenture stock interest (4182 431), depreciation 
(£161 745), contribution to pension fund (£15 283), dividend at the 
rate of 64 per cent. per annum on “ A" preference shares for the 
year (£110 876), and dividend at the rate of 7} per cent. per annum 
on '" B” preference shares for the year ({121 718), there remains 
an available balance of £322 623 which the directors recommend 
Fe annropriated as follows :—dividend at the rate of.5 per cent. per 


? 
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annum on the ordinary share capital for the year, £105 599, leaving 
£217 024 to be carried forward subject to corporation profits tax for 
two years 1920-21 and 1921-22 and excess profits duty for the 
year 1920-21 (if any). The report states that the results of the 
year are better than at one time anticipated, but on the whole are a 
reflection of the industrial condition of the country, which showed 
itself in a reduced demand for the company's products and did not 
permit the recently extended works to be шу employed. Ап 
increase of {500 000 in ' Land and Buildings " and /285 ооо in 
" Plant and Machinery ” is mainly accounted for by final payments 
made in connection with the company's new buildings at Witton 
and Hammersmith and the head office in Kingsway, and the 
completion and equipment of the new glass works and research 
laboratory at Wembley. With the exception of small amounts 
outstanding the company has no further capital commitments in 
connection with its building programme. 
in the item '' Stock and Work in Progress ” is largely the result of a 
considered policy of stock reduction, which has been carried out 
throughout the year. The reserve remains at the figure of £707 ooo. 
A satisfactory feature of the year's trading is that there has been 
no reduction in the number of transactions, but they have been of 
пае amounts, thus demanding increased work from the company’s 
staff. 
Crompton & Co. 


Addressing the shareholders at the annual meeting of CROMPTON 
AND Co., last week, Mr. A. A. Campbell Swinton, explaining the 
increase under the head of expenditure on freehold land and 
premises, said that the new Diesel engine power station had been 
put їмо commission during the past year, with satisfactory results 
in the direction of reduced cost for power. The outstanding lia- 
bilities had been reduced by /232 ооо. The reduction in profit 
from £77 302 to £47 750 was due to the general trade depression. 
Out of the available balance of /54 198 the directors recommended 
a dividend of 5 per cent. on the ordinary shares, placing £10 ooo 
to reserve for future taxation and carrying forward {18 083. As 
the result of an agreement between the old company and the 
Electric Supply Corporation their company now had 8000 fully 
paid shares in the Corporation which, when written down, would be 
of a nominal value of £3 each and on which they obtained an 
immediate dividend, together with £2 700 in cash. It was difficult 
to forecast the results for the present year, but inquiries received 
and quotations sent out since the beginning of this financial year 
were greater in number than during any period of the company's 
bistory. This represented a great deal of work, but, unfortunately, 
the tendency still was to hold up the placing of orders. At the 
same time, they looked upon this increase in the number of inquiries 
as pointing to the improvement in trade for which they had been 
hoping for so many months. | 


The Снил TELEPHONE COMPANY announce a final dividend for: 


the half-year ended March 31st of 3s. per share, tax free. 


The TELEGRAPH CONSTRUCTION AND MAINTENANCE Co. announce 


an interim dividend of 6s. per share, tax free, to shareholders 
registered on July roth. 


GREENWoop AND BATLEY announce a final dividend for the year 
to March 31st last of зё per cent., making 6 per cent., against 5 per 
cent. for the previous year. 
The MgrRoPOLITAN ELECTRIC SUPPLY Co. announce an interim 
oo end at 5 per cent. per annum for the half-year ending June 30th 
is compares with 4 per cent. paid last year. 


The Sr. James’ AND PALL Matt Exectric Їлєнт Co. has declared 
an interim dividend at the rate of 7 per cent. per annum on the 
i ference shares, and 10 per cent. per annum on the ordinary 


SIR W, G. ARMSTRONG WHITWORTH AND Со. have decided to 

postpone the issue of their report and balance sheet for 1921 until 

11 the year, as questions relating to excess profits duty, and 

R ance for depreciation. and obsolescence of plant by the Inland 

venue have not yet been settled although progress has been 
e towards a final agreement of figures. 


Ts accounts of VICKERS, LTD., for the year ended December 31st 
E show a profit of £708 103, out of which £395 707 has been paid 
mh terence dividends for the year, leaving a balance of £312 396, 
{ ch has been added to the “ carry forward ” from December, 1920, 
991 639, leaving a disposable balance of {1 304 035. The directors 
ommend a dividend on the ordinary shares at the rate of 5 per 
‚ Per annum, less tax, leaving a balance of £872 993 10s. to be 
carried forward 
aon interim dividends for the six months ended June 3oth 
Ounced by the UNDERGROUND Group of RaiLways include: 
aaa On Electric, 2 per cent. on the 4 per cent. preference stock, 
2} 1} per cent. on the ordinary shares ; City and South London, 
т cent. on the five per cent. preference stocks 1891, 1896, 1901, 
Cen I903, and 13 per cent. on the consolidated ordinary stock ; 
the . = London, 2 per cent. on the undivided ordinary stock and on 
the Preferred ordinary stock ; Underground Electric, 3 per cent. on 
Six per cent. first cumulative income debenture stock, and 2 per 
2 ,. 00 the six per cent income bonds; Metropolitan District, 
14 cent. on the 4 per cent. guaranteed stock, 24 per cent. on 
зес Рег cent. first preference,stock, 24 per cent. on the 5 per cent. 
nd preference stock, 13 per cent. on the ordinary stock. 


The Electrician. 


* other engineers and contractors, etc. 


A decrease of £580 ooo. 
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New Companies, 
Rediant Electrieal Co. 

RADIANT ELECTRICAL Co., Ітр. (182 866).— Private company. 
Reg. July зга. Capital, {roo in {1 shares. Electricians, mechanical 
engineers, suppliers of electricity for light, heat, power, etc. Sub- 
scribers: D. Morman, C. T. Brown, F. С. Fox. Solicitors: McKenne 
and Co., 14, George Street, Hanover Square, W.1. 

Gardy Co. 

Слкрү Co., Lro. (182 546).—Private company. Reg. June 
I9. Capital, Хг ооо in /т shares, Electrical, mechanical and 
First directors :—G. Gardy, 
L. Lafontaine, and Comte Boudouin de Marotte de Montigny. 
Secretary : A. J. Barnett. Reg. office: 48, Mark Lane, E.C. 


Northera Wireless College. 

NORTHERN WIRELESS COLLEGE, LTD. (N.1.30).—Private company. 
Reg. in Belfast, June 19. Capital, {300 in {1 shares. То adopt 
an agreement with J. P. Digby and S. R. Walker, and to take over the 
business of the Northern Wireless College. First directors :—J. P. 
Digby, S. R. Walker, G. Davies, and P. J. Hartan. Reg. office: 
8, Corporation Street. | 


Electrical and General Cleaning Со. 

ELECTRICAL AND GENERAL CLEANING Co., Ltp. (182 849).— 
Private company. Reg. July зга. Capital, {100 in {1 shares. 
Cleaners of the exterior of all kinds of buildings, machinery and 
articles by electrical and other methods, etc. First directors: 
S. E. Neame, A. W. Furbank. Кер. office: 4-5, Warwick Court, 
Holborn, W.C.r. 


Electricity House. 

ErEcTRICITY House, Lro. (182 937.)—Private company. Reg. 
July 6th. Capital, £750 in {1 shares. To adopt an agreement 
with H. C. Tudor, and to carry on the business of electrical engineer- 
ing generally. Subscribers: H. C. Tudor and A. S. Warner. 
Qualification: £100. Secretary: Ethel Tudor. Reg. office: 35, 
Queen Street, Wolverhampton. 


F. Yates and Son. 

F. YATES AND 50м, Lrp. (182 799).—Private company. Reg. 
June 30th. Capital, £1 ooo in £1 shares. Manufacturers of, agents 
for, and dealers in all kinds of electrical, mechanical and scientific 
apparatus and fittings, electrical, constructional, consulting and 
general engineers, etc. Subscribers: A. F. Yates and H. S. Shefheld. 
Solicitor : M. Moseley, 20, Bucklersbury, E.C. 


British Electrical Maintenance and Insurance Co. 

BRITISH ELECTRICAL MAINTENANCE AND INSURANCE Co., LTD. 
(182 942). Private company. Reg. July 7th. Capital, £1 ooo in 
£1 shares. То insure and maintain electric light and other electrical 
installations against breakage or other accidental damage (except 
by fire), etc. First directors: Capt. G. A. G. Garveys-Gadd 
(managing director), S. Bradsworth and W. E. Gadd. Reg. office: 
68, Aldersgate Street, E.C. 


W. Lene. \ 

W. LANE, LTD. (182 966). Private company. Reg. July 7th. 
Capital, £2 ooo in £1 shares. To acquire the business carried on at 
66, St. Andrew's Street, Cambridge, as ‘‘ William Lane," to con- 
struct public works of all kinds, including tramways, electric light, 
telephonic, telegraphic and power supply works, etc. Provisional 
directors: К. E. Westrop, G. E. Robinson, and С. Morley. 
Solicitors: A. J. Greenop and Co., Bush Lane House, Cannon 


Street, E.C. 


Hodgson (London). 

Hopcson (Lonpon), Lro. (182 969). Private company. Reg. 
July 7th. Capital, {100 in {1 shares. To acquire the business of 
the Hodgson Manufacturing Co., and to carry on the business of 
inventors, patentees, mechanical and electrical engineers, manu- 
facturers of machinery, wireless and other instruments, etc. Per- 
manent directors: F. A. G. Hodgson, H. R. Hodgson, and E. J. 
Mason. Secretary : W. C. Wood. Reg. office: 2, Gerrard Place, 
Shaftesbury Avenue, М.І. 


Essex Engineering and Machinery Co. i , . 

ESSEX ENGINEERING AND MACHINERY Co, Lro. (182 750.)— 
Private company. Reg. June 28th. Capital, £3 ооо in 120 preference 
shares of 1s. each and 2 994 ordinary shares of £t each. To adopt 
an agreement with Mary A. White, Mrs. V. M. Gwynne, T. J. White, 
V. G. White, Miss K. J. White, C. R. White and L. P. White, and 
to carry on the business of constructional engineers, machine tool 
dealers, scientific instrument makers, engineers, boiler makers, 
manufacturers of steam, electrical and internal combustion engines, 
etc. First directors: C. H. J. Gooch, Mrs. M. A. White, J. R. S. 
Hawker and T. J. White. Secretary: J. К. S. Hawker. Registered 
office; ІІ, Tavistock Square, W.C.r. 


Chartern Manufactory and Lewis Eastwood Co. 

CHARTERN MANUFACTORY AND LEwis Eastwoop Co. (908).— 
Reg. June 19. Telephone. electrical, and motor transport con- 
tractors, etc. 65, Stafford Street, Birmingham. General partner : 
L. Eastwood, 121, New Spring Street, Brookfields, Birmingham. 
Limited partner: Lizzie Winchurch, 73, Electric Avenue, Witton, 
Birmingham, contributing {500 in cash. Partnership commenced 
May 24, 1922. Power is taken for Lizzie Winchurch to become a 
general partner on giving notice, and on her son Benjamin attaining 
the age of 21, to become general partner, and to transfer her interest 
to him and to terminate the partnership so far as she is concerned. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 

(NorEe.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 
CALDWELL AND SONS, 26, Victoria Road, Hale, electrical 

engineers. #21 15. 8d. May зга. 
CARTER, Т, AND CO, South Street, 
engineers, {£27 8s. 3d. May 3rd. 
DURDEN, E., AND CO,, 13, Queen Street, Liverpool, electrical 
engineers. £29 155. rod. May ist. 
SPRATT, Claude (trading as CLAUDE SPRATT AND СО), 29, 
Langley Road, Branksome, electrical*engineer. £16 15s. 6d. 
May 8th. ; 


Dorchester, clectrical 


Bill of Sale. 

[The undermentioned information is from the Official Registry. 

Up to the date the information was obtained it was registered as 

given below; but payment may have been made in some of the 
cases, although no notice has been entered on the Register.) 

RAYBOULD, Wilfred Ernest, 15, Milton Street, Derby, electric 

engineer. July 8th. £110. 


t 


RECEIVERSHIPS. 


ASSOCIATED BATTERY CO., LTD.—Sir Francis W. Pixley, 
58, Coleman Street, E.C., was appointed receiver on June 27th, 


1922, under powers contained in debentures dated Novem-’ 


ber 3rd, 1903. | 


Private Meetings, etc. 

[Inclusion under this heading does not necessarily imply failure. 
Many private meetings ave called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
KEATING, T., 186, Westcombe Hill, Blackheath, London, S.E, 

electrical engineer. A meeting of creditors was held recently 
when it was stated that the debtor was quite solvent, and the 
meeting had been called owing to the non-receipt of a con- 
siderable sum of money to which he claimed to be entitled. 
The statement of atfairs showed liabilities of /735 (trade 


accounts £400), and assets estimated to realise /856. The . 


stock, it was stated, was in good condition, and the business 
had been carried on at a profit. The debtor had been identified 
with another business in respect of which certain proceedings 
were pending, and the creditors decided that the meeting should 
be adjourned until that matter had been settled. At the 
adjourned meeting held last week it was stated that the action 
referred to had been settled on the terms that the debtor was 
to receive £450. After allowing for the costs there would be a 
balance available of £350. The creditors expressed the opinion 
that the debtor should continue the business, and agreed to 
accept r5s. in the £, and it was also decided that a composition 
deed should be entered into with Mr. Darke and Mr. Osborne 
as trustee together with a committee consisting of Mr. W. Hunt, 
the General Electric Co., Ltd., and the Electrical Supplies, Ltd. 


London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Company Wincding-up Voluntarily. 

ALBERT LEE AND COMPANY, LTD.—Thomas Keens, 25, 
College Street, Cannon Street, London, appointed liquidator. A 
meeting of creditors at the London Chamber of Commerce, 
I, Oxford Court, Cannon Street, E.C.4, Monday, July 24th, at 
2.30 p.m. Particulars of claims to the liquidator by July 17th. 

Liquidator's Notice. 

NATIONAL ELECTRIC SUPPLY CO., LTD.—Particulars of 
claims to W. H. Ainsworth, rr, Winckley Street, Preston, 
Lancashire, the liquidator, by August roth, 


| Bankruptcy Information. 


GILL, Frederick John, late 26, Hardwick Street, Buxton, electrical 
engineer. First meeting, July roth, 2.30 p.m., Otticial 
Receiver's Offices, Byrom Street, Manchester. Public examina- 
tion, August rst, 10.30 a.m., Court House, Vernon Street, 
Stockport. 

HODGSON, John William, and HODGSON, Norman, in partner- 
ship under the style of HODGSON BROS., Norton Street, 
Middlesbrough, electrical engineers. First meeting, July 14th 
3 p.m , 8o, High Street, Stockton-on-Tees. Public examination, 
July 28th, 10.30 a.m., Court House, Wilson Street West, 
Middlesbrough. - 

ROWE, Edward George, rro, Dunraven Street, Tonypandy, 
Glamorgan, under the stvle of DAVIES AND ROWE, electrical 
engineer. Receiving order, July 3rd. Debtor's petition. 

SPRINGER, Robert, 253, Plymouth Grove, Manchester, electrical 
engineer and contractor. Receiving order, July 5th. Credi- 
tor's petition, 


wey X- i eA, 
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Notices of Dividends, 

RIDGWAY, Fred (separate estate), 5, Sharp Avenue, Odsal, 
Bradford, in co-partnership with T. Tynan, 21, Bowling Old 

. Lane, Bradford, under the style of RIDGWAY AND TYNAN, 
electrical engineer. Amount per £, 4s. 7d. Lirst and final. 
Payable, July 14th, 12, Duke Street, Bradford. 

TYNAN, Thomas (separate estate), 14, Hardy Avenue, Odsal, 
Bradford, in co-partnership with F. Ridgway, 21, Bowling Old 
Lane, Bradford, under the style of RIDGWAY AND TYNAN, 
electrical engineer. Amount per /, rod. First and final. 
Payable, July r4th, 12, Duke Street, Bradford. 

Partnerships Dissolved. 

SAUNDERS, Charles, and DAVIES, Walter Hugh St. Aubrey, 

electrical engineers, 29, Bedford Row, London, under the style 

of the CENTRAL LONDON ELECTRICAL INSTALLATION’ 

AND MAINTENANCE CO., by mutual consent as from 

February 28th, 1921. Debts received and paid by W. H. St. A. 


г : : . . 
Davies, who will continue the business. 


Bankruptcy Proceedings. | 
HENSON, Leslie Rowland, 23, Green Lanes, Islington, N., electrical 
engineer. The debtor filed his own petition on July 23rd, and 
the statutory first meeting of his creditors was held last 
Thursday. Mr. F. T. Garton, Official Receiver presided and 
reported that according to the debtor’s statements he was 
during the war employed by various Government contractors 
as an electrical engineer, In June, 1919, he began business on 
his own account when he took premises at 23, Green Lanes, N., 
for the sale of electrical goods. His season was in the winter, 
and he managed to earn sufficient on which to live until June 
1921; but trade had since been very bad. He attributed his 
failure to that cause and to lack of capital. He had roughly 
estimated his liabilities at £160 and valued his assets at £70. 
There was no proposal before the meeting and it appeared that 
the debtor had already been adjudged a bankrupt. The case 
remained in the hands of the Official Receiver as trustee. | 


Catalogues, Price Lists, &c. 

THE HEAT TREATMENT OF ALLOY STEELS is the subject of No. 3a 
of the “ Heat Treatment Bulletins," published by Automatic and 
Electric Furnaces, Ltd. 

Two new stock lists are just to hand from SPRECHER AND SCHUH 
Co. List No. 3 gives details of ironclad switchgears and List No. 7 
deals with Surge protecting apparatus. Both publications contair 
uscful diagrams. 

The July Stock-list of the A.C.E.C. (Ateliers de Constructions 
Electriques de Charleroi) is to hand. The firm have more than 
I 200 a.c. and d.c. machines in stock, of which immediate delivery 


_ can be given. 


Details of the many types of electric iron manufactured by H. B. 
TURNER, 79, Playford Road, London, are given in an illustrated 
leaflet just to hand. The firm also specialise in electric kettles, in 
addition to meters of every description. 

ELECTRICAL COMPONENTS, Lrp., send us а new list of complete 
wireless receiving sets and spare parts. This includes crystal, 
valve, and slab inductance receiving sets, amplifiers, resistances, 
valve panels and fittings, condensers, etc. 


ELECTRICAL CONTROL, Lro., have just issued a new pamphlet 
describing their '" Empire'' S/C extra high tension fuse, up to 
115000 V. Illustrations are given of the fuse, together with indoor 
and outdoor pattern mountings with and without isolating switches. 

THE SKEFKO BALL-BEARING Co. have brought- out a new cata- 
logue of SKF transmission equipment. The catalogue, which 
contains 64 pages, is well illustrated and gives many useful diagrams 
and tables. The firm will be glad to send copies free of charge to 
any firms interested. | 


Wireless Year Book. 


In these days of broadcasting and other wireless excitements no 
one interested in the subject, whether he be professional or amateur, 
can afford to be without “ The Year Book of Wireless Telegraphy 
and Telephony ” * the 1922 edition of which we have just received. 
It 15 hardly necessary to give any detailed account of the contents of 
this valuable work except to record with pleasure that the important 
subjects of the improvements in the acrial and other systems at 
high power stations and the development of high speed working are 
specially dealt with in the article section. We also note that in the 
meteorological section the information (which is becoming of 
increasing importance in connection with the development of 
commercial flying and the improvement in the organisation of 
wireless services) has been completely revised, while the interests 
of the amateur are catered for in a special section which includes 
a list of the amateur licensed transmission stations of this country. 
Another useful feature which is entirely new is the specially drawn 
map on the scale of 1 inch to 1 ooo miles which gives for the first 
time a simple means of finding the distance and truc direction of 
wireless stations in al] parts of the world. 


* Тһе Year Book of Wireless Telegraphy and Telephony, 1922.” 
(London: Wireless Press). Pp. Ixxxix-+1 477. 
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Reference Index to Recent 
Wireless Publications. 


R.609. RADIO STATIONS. 
Konigswusterhausen (Wireless World and Radio Review, то, pp. 65-69, April rsth 


1922). 
Ab illustrated description of the station and equipment. R.610. 
The High-power Radio Station at Saigon (Radioélectricité, 3, pp. 102-108, March, 


1921). 
An illustrated description. R.610. Ы 
©. T. Whitefield. А Tropical Island Radiophone (Radio Broadcast, 1, рр. 68-70, 
May, 1922). R.610. | 
Fort Wood Broadcasting Station (Radio News, 3, p. 947, April-May, 1922). R.610. 
New Radio Broadcasting Station WGY (0.5.7., 5, pp. 56-57, April, 1922; Popular 
Radio, 1, p. 33. April, 1922 ; Radio News, 3, p. 945, April-May, 1922). R.610. 
H. Thurn. The Norddeich Radio Station (Telefunken Zeitung, 5. pp. 64-76, 1922; 
Elehtrotechnische Zeitschrift, 43, pp. 457-459, April 6th, 1922). 
Àn illustrated description. R.610. e 
The Writtle Transmissions (Wireless World and Radio Review, 10, pp. 129-131, April 
29th, 1922). 
Describes the 1 ыларын broadcasting station. R.610. 
Wireless in South Africa (Radioeleciricilé, 2, pp. 97-103, pa e 1921). 
A general illustrated description of the French Colonial Wireless Stations. К.бто. 
T in Nauen and Geltow (Telefunken Zeüung, 4, pp. 33-39, September, 
1921). 
A short description of various improvements introduced :— 
1. Improverpent of power factor of first frequency transforimer. 


3. New method of keying. 

3. A new method of speed regulation. 

4. Increase of amplification at the receiving station. 

$. Increased selectivity due to weaker coupling. 

6. Combined frame and open aerial giving one-sided directional reception. 

7. Protection of receiving apparatus from the signals from Nauen (30 kilometres 

away) by inclosing it in an iron cage). . 

8. Introduction of automatic reception. R.610. 

Java (Malabar) (Telefunken Zeitung, 4, pp. 15-20, September, 1921). 

À number of photographs illustrating the progress being made in the erection of the 
Telefunken Station which is being put up by the Dutch Government side by side 
with the arc station erected by the Colonial Authorities. R.61 
M. Thurn. 

Zeitschrift, 42, рр. I 415-1 418, December 8th, 1921). 

Includes photographs, diagram of connections and numerical data of currents and 
voltages in anode, grid and aerial circuits. R. 610. 

W. Hahn. The technical arrangements of the German Wireless Network (Zeilschrift 
far technische Physik, 2, pp. 294-297, 1921). 

Largely devoted to a description of the installation at Kénigswusterhausen. A 
га is given showing the arrangements of parallel апіеппа. R.610. 

Caister Wireless Station (Post Office Electrical Engineers’ Journal, 14, pp. 
157-158, October, 1921). І 
An illustrated description of the station including the aerial system, power plant 


and wireless equipment. R.610. 


K.700. RADIO MANUFACTURING. 


P. Brenot. A French Radio Industry (L'Onde Electrique, 1, pp. 34-53, January, 


1922). К.7оо. 


8.900. MISCELLANEOUS. 


Н.А. Searing and М. Н. Redmond. Polyphase Rectification (Proceedings of the 
Instituts of Radio Engineers, 10, pp. 52-56, February, 1922). 
ograms are given of three- and six-phase rectification arrangements. R.900. 
Thomas A. Edison (General Electric Review, 25, p. 196, April, 1922). 
Portrait and notes. R.goo. 
The New York Radio Show (Radio News, 3, pp. 926-927, April-May, 1922). R.goo. 
Paul F. Godley (Radio Broadcast, 1, pp. 39-42, May, 1922). 
Biography and portrait. .900. 
R. А. Weagant (Radio News, з p. 831, March, 1922). 
Biography and portrait. R.900. . 
S. R. Winters. The Navy Radio School at Great Lakes (Radio News, 3, pp. 802-803, 
arch, 1922. R.goo. 
Rear-Admiral W. H. Q. Bullard (Radio News, 3, p. 717, February, 1922). 
g Diosraphical sketch with portrait. .900. 
eJ, Nally (Electrical World, 79, р. 466, March 11th, 1922). А 
y, p S'aphical sketch and portrait. .900. ) | 
‘Bush ana O. G. Smith. A New Rectifier (Proceedings of the Institute of Radio 
Engineers, то, pp. 41-51, February, 1922). 
‚ An illustrated description of the '' S-Tube " rectifier utilising a very short discharge 
Ш helium or hydrogen under the influence of a transverse magnetic field. The 
Н iheratical theory of the arrangement is also given. R.900. . 
Wiggo. A mechanical model of the electric filter line (Zeitschrift für technische 
An ysik, 2, pp. 302-306, 1921). : : : "" 
electric apartment of pendulums and springs simulating the characteristics of the 
ne. .900. 
H. Wigge. A mechanical Model of the Electric Chain Filter (Physikalische Zeitschrift, 
B 22, pp 653-657, December Ist, 1921). ` | | 
у Suitable arrangements of oscillating masses and springs, the properties of the 
lana types of filters can be demonstrated. 900. 
üng Single Frequency from Irregular Waves (Electrical World, 78, p. 1 172, 
A ber roth, 1921). 
K. short resumé of various filter circuits. R.goo. | 
* Wagner. Electric Filters and their technical Applications (Elektrotechnische 
Kw Zeitschrift, 42, р. 1 290, November roth, 1921).  R. доо. | 
'W. Wagner, Electric Filters and their technical Applications (Zettschrifl für 
n technische Physik, 2, pp. 297-302, 1921). | О 
кам aef Summary with diagrams of the principal types, their characteristics and 
of their possible applications. К.9оо. 


à R.000. RADIO COMMUNICATION (GENERAL). 
F, Tenet Great Britain's Radio Sky Line (Wireless Age, 9, pp. 31-37, April, 
2 
t Contains impressions as regards radio work obtained by the writer duriug a visit 
0 Great Britain. R. ооо. 
uternational Radio Communication (Electrician, 88, pp. 552-553, May 12th, 1922). 
hundana 1968 the report of the Technical Committee on International Radio Coin- 
n on, R. ooo. 
Witles Broadcasting (Electrician, 88, p. 572, May 12th, 1922). R. 000/580. 
уре the outcome of the radio fad? (Electrical World, 79, рр. 717-718, 
Has 9 I$th, 1922). R. ooo. 
„Broi о come to stay ? (Western Electric News, 2, pp. 2-6, March, 1922). К. ooo. 
T Notes on the Laws and Regulations applicable to radio communications 
New Br; Onde Electrique, 1, pp. 201-214, April; pp. 284-293, May, 1922). R. 007. 
itish Amateur Wave-length (Wireless World and Radio Revtew, 10, p. 201, 


Апае tl 13th, 1922). R. 097. А | 
‘Tansmissions: Revision of P.O. Regulations (Wireless World and Radio 


fee, то, p. 295, June 3rd, 1922). R. 007. 
Recommendations for Governinent radio control (Electrical World, 79, p. 545, March 


b, 1 
Re r 922). R. 007. 
Port on yave-lengths for amateur radio operators (Telephony, 82, p. 19, March 25th, 


1 
922). . 007. 


о. 
то kW valve transmitter at Kónigswusterhausen (Electrotechnische | 
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Radiotelephone Conference in Washington (Radio Service Bulletin, No. 59, pp. 12-13 
March rst, 1922). R. 007. 
Complete Report of the Washington Conference on the assignment of wave-lengths 
(Radio Topics, 2, May. 1922). R. 007. 
Governinent control of radio telephony (Scientific Monthly, 14, pp. 395-398, April, 
922). . 007. 
dab mate Conference to meet in London (Telephony, 82, p. 24, April 22nd, 
1922). . 007. 
Summarised report of Department of Commerce Conference on Radio Telephony 
(Radio, 4, p. 29, May rst, 1922). R. 007. 
Radio Conference Recommendations for Federal Control (Electrical World, 79, pp. 
897-898, Mav 6th, 1922). R. 007. 
J. Geitler. Electromagnetic Oscillations and Waves (Physikalische Zeitschrift, 
23, p. 191, April 15th, 1922). 
Book review. R. oso. 
P. Lertes. Гіс drahtlose Telegraphic und Telephonie (Wireless World and Radio 
Review, 10, p. 297, June 3rd, 1922). 
Book review. R. 050. 
W. H. Marchant. Marine Wireless Pocket Book (Wireless World and Radio Review, 
IO, p. 207, May 13th, 1922). 
Book review. R. 050, 
E. Nesper. Handbuch der drahtlosen Telegraphie und Telephonie (Wireless World 
and Radio Review, 10, p. 239, May aoth. 1922.) 
Book Review. R. 050. 
E.Niemann. Funkentelegraphie für Flugzeuge (Physikalische Zeitschrift, 33, p. 202, 
May rst, 1922). 
Book review. К. обо. 
A. R. Nilson. Radio Questions aud Answers (Wireless World and Radio Review, 
10, p. 325, June roth, 1922). 
Book review. R. 050. 
S: Soort- Taggart. Thermionic Tubesin Radio Telegraphy and Telephony (Electri- 
ctan, 88, p. 530, May sth, 1922). 
Revicw of book. R. oso. 
L. B. Turnor oe Telegraphy and Telephony (Electrician, 88, p. 568, May 
12th, 1922). 
Review of book. R. ос. | 
The Year-Book of Wireless Telegraphy and Telephony (Wireless World and Radio 
Review, 10, pp. 324-325, June roth, 1922). 
Review of book. R. 050. 
E. Nesper. The first German experiments with Wircless Telegraphy, 1897 (Jahrbuch 
der drahtlosen Telegrapkie, 19, pp. 129-132, February, 1922). R. 090. 


R.100. RADIO PRINCIPLES AND THEORY. 


L. Bouthillon. An Abac for the calculation of range, transmission characteristics, 
and optimum wave-length using the Austin-Cohen formula (Radioélectricité, 
3, рр. 153-162, April, 1922). R. rro. | 

H. T.Friis and L. J. Sivian. Static Interference as a Function of Wave-length 
(Wireless World and Radio Review, то, pp. 285-288, June 3rd, 1922). 

A criticism of results recently deduced by L. B. Turner, which are dependent upon 
certain assumptions made by M. Abraham in the calculations relative to the loop 
aerial. These assumptions are shown to be in error, and revised tables of optimum 
wave-lengths for various ranges are calculated. R. 110/430. 
С. K. Fulghum. The radio waves. (Radio, 4, p. 17, May, 1922). R. rro. 
Schmid. The Refraction of Electric Waves (Jahrbuch der drahtlosen Telegraphie, 

I9, pp. 166-168, February, 1922). 

* A criticisin of an article by T. L. Eckersley on tbis subject (Radio Review, 1, pp. 

421-428, June, 1920). R. 110/270. 

Q. Breit. The Field Radiated from Two Horizontal Coils (Scientific Papers of the 
Bureau of Standards (No. 431). 17, pp. 589-606, March roth, 1922; Journal of 
the Franklin Institute, 193, pp. 693-694, May, 1922— Abstract). 

Theoretical forinmlz are deduced for the field radiated in a vertical direction from 
two frame aerials placed horizontally, one over the other, the current in one flowing 
in the opposite direction to that in the other. Such arrangements serve for an 
acroplane to locate its position over an aerodrome. . I20. 

L. Brillouin. On the origin of radiation resistance (Radio£lectricité, 3, pp. 147-152, 


April, 1922). 
Gives the theory of radiation, and deduces formula for the calculation of radiation 


resistances. 
F. Cutting. A Simple Method of Calculating Radiation Resistance (Proceedings o 
the Institute of Radio Engineers, 10, pp. 129-136, April, 1922). 
The formula for the flat-top type of aerial are extended to embrace other forms, 
R. 120. 
Loop aerial cuts down interference (Aerial Age Weekly, 15, p. 139, April 17th, 1922). 


R. 124. 
Loop antenna practical with sufficient amplifiers (Radio Topics, 2, pp. 23-24, May, 


1922). . 124. 
E. Alberti and Q. Zickner. The Wave-form and phase in valve oscillators (Jahrbuch 


der drahtlosen Telegraphie. 19. pp. 2-41. ed 1922). 
The results of a lengthy research conducted at the Reichsanstalt are summarised 


in curves and tables. 
J. E. Ives and С. №. Hickman. A Study of the Oscillations occurring in the circuits 
of the Pliotron (Proceedings of the Institute of Radio Engineers, 10, pp. 115 128, 
April, 1922). 
Numerous oscillograms of the oscillations are reproduced. R. 130. 
E.Marx. The characteristics and theory of amplification in a gas discharge tube 
(Annalen der Physik, 67, pp. 77-127, i 27th, 1922). | 
Gives the theory of multiple grid valves. . 130. 
J. Rice. Contact Potentials, Photoelectric and Thermionic Emission and Electro- 
chemical Action (Sctence Progress, 16, pp. 362-368, January, 1922). i 
A summary of recent work by Richardson, Langmuir and others. R. 130. 
Ionisation T by Electrons (Revue Scientifique, 60, pp. 308-309, May 13th, 
1922). R. 130. 
The Three Electrode Valve (La Vie del Mare e dell’ Arta, 8, pp. 249-259, April, 1922). 


R. 130. 
Y.Watanabe. Remarks on the dynamic methods of determining the valve con- 
stants (Technology Reports of Tokohu Imperial University, 2, pp. 61-69, 1921). 


R. 131. 
Radio versus audio frequency amplification (Wireless and Aviatson News (Toronto), 


5, р. 20, April, 1922). R. 132. 

W. K. Alford. The Construction of Flat Spiral Inductances (Wireless World and 
Radio Review, то, pp. 320-321, June roth, 1922). R. 140. 

K. Kurokawa. Mechanical Action of Sound Produced by a Telephone Receiver 
(Journal of the Institute of Electrical Engineers of Japan, January, 1922; 
Electrical World, 79, p. 493. March 11th, 1922 — Abstract). R. 190. 

On the interpretation of the effect of a transverse magnetic field on the 


E. Meyer. 
sparking potential (Annalen der Physik, 67, рр. 1-12, April r2th, 1922). 
R. 190. А 
R.200. RADIO MEASUREMENTS AND 
STANDARDISATION. 


E. Giebe and E. Alberti. The Wave-length of Electric oscillations (Zeitschrift für 
Instrumentenkunde, 42. pp. 104-105. April, 1922). 
A brief report of work carried out at the Reichsanstalt. R. 210. 
E. Giebe and Q. Zickner. Capacity and Inductance Standards (Zestschrsft für 
Instrumentenkunde, 42, pp. 103, aud 105, April, 1922). 
Deals with work carried out at the Reichstanstalt. R. 220/230. 
A method of measuring coil capacities and standardising wave-meters (Radio Service 
Bulletin, бо, p. 17, April r, 1922. R 
Properties of inductance coils at radio frequen 


10-11, March Ist, 1922). R. 225. | 
The ambiguity of the coctticient of self-induction (Elektrotechnsk und 


R. 230. 


> 


. 225. 
cies. (Radio Service Bulletin, No. 59, 
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F. van Aalst. On (Берен of Resonance Curves with Detector and Galvanometer 
Ni der drahtlosen Telegraphie, 19, pp. 139-142, February, 1922). 


А. Prigon. Experimental Investigation of the Energy Losses in Commercial Dielec- 
trics (Comptes Rendus, 174, pp. 1338-1341, May 22nd, 1922). R. 240. 
М. Pauli. Resonance curves and damping measurements in circuits with self- 
excitation (Jahrbuch der drahtlosen Telegraphic, 19, pp. 42-54, January, 1922). 
R. 240. 
L. Bergmann. Measurements of the field of force of a Hertz and an Abraham 
undamped oscillator (Annalen der Physik, 67, pp. 13-42, April 12th, 1922). 
R. 270/110. 
К. Stoye. The effeet of Atmospheric Phenomena on Electric Waves (Jahrbuch der 
Telegraphte, 19, pp. 58-72, January, 1922). 270. 
D. F. Miner. Dielectric Strength of Slate (Electric Journal. March, 1922; Electrical 
World, 79, p. 794, April 22nd, 1922—Abstract). К. 2 
E. Alberti and G. Ziokner. High-frequency шол айс eth the Braun Tube 
(Zeitschrift fiir Instrumentenkunde, 42, pp. 105-106, April, 1922). R. 290. 
A. Günther-Schulze and E. Alberti. The electrolytic valve at high frequencies 
(Physikalische Zestschrsft, 23, pp. 188-191, April 15th, 1922; Zeitschrift. fur 
Instrumentenkunde, 42, pp. 80-81, March, 1922—-Abstract). ` 
A report of experiments carried out at the Reichsanstalt. Wave-form curves and 
ps oscillograms are given. R. 290. 
Twygman and J. H. Dowell. The optical sonometer (Journal of Scientific Instru- 
ments, 1, pp. 12-14, May, 1922). R. 290. 
H. Yagi. A note on dynamic methods of determine the constants of three-elec- 
trode valves (Technological Reports of the Tokohu Imperial University, 2, pp. 
49. 59, 1921; L'Onde Electrique, 1, p. 258, April, 1922—Abstract ; Electrical 
orld, 79, p. $43, March 16th, 1922—Abstract). 
A comparison of the results given by various methods of measuring the amplification 
factor and other constants of the valves. R. 290. 


[R.300. APPARATUS AND EQUIPMENT. 


National E end. radio regulation modified (Electrical World, 79, p. 898, May 6th, 
1922). . 300. 

B. F. McNamee. The vacuum tube as a detector (Radio, 4, p. 23, May, 1922). 
R. 330. 

The Construction of Radio Valves (L’Audion, 2, pp. 4-10, March rsth, 1922). 


R. 330. 

T. Ono. The grid potential of a triode and its measurements. (Journal of the Insti- 
tute of Electrical Engineers of Jere" March, 1922; Electrical World, 79, 
p. 893, May 6th, 1922). R. 333 

The M DUC (Amateur Wireless, 1, p. 6, Јоле roth, 1922). R. 340. 

D. MUR. How to make a two- -step amplifier (Radio, 4, рр. 15-16, May, 


22). К. 342 
а. саба and M. Edler. Discontinuities in the oscillations set up by a tube trans- 
mitter with DOR circuit (Archiv für Elektrotechnik, 10, pp. 419-431, 
March, 1922). R. 
New transmitting plant foc the Croix d'Hins radio station (Bordeaux) (Radtodlectricité, 
3, P. 177, April, 1922). 
A brief орноп with illustration of 500 kW, high-frequency alternator equip- 
ment, 350 
J. Bourolez. 5 gas-jet chemical recorder (La T. S. F. Moderne, 3, pp. 64-66, Febru- 
ary, 1922 
A jet of ammonia gas, controlled а а telephone receiver, impinges upon a paper 
band soaked in mercuric acetate. 360 
P. Oorret. Receiving Sets for short wave- lengths (La T. S. F. Moderne, 3, рр. 
162-169, April, 1922). . 
Describes American and French arrangements. R. 360. 
H. de A. Donisthorpe. Four-electrode Valves and their Circuits (Wireless World 


and Radio Retvew, 10, pp. 198-201, May 13th; pp. 230-235, May 2oth; p. 265, 


May 27th, 1922). 
Paper read before Wireless Society of London; with Discussion. Numerous 

circuits are given for various types of four- electrode valves. . 360 

P. W. Harris. The Reinartz Tuner (Wireless World and Radio Review, 10, pp. 
189-193, May 13th; p. 229, May 20th, 1922). R. 3 

W. J. Jodghin. Progressive Amplifier Design. (Wireless Work and Radio Review, 

10, pp. 175-177, May 6th, 1922). R. 360. 

F. A. Koister and F.W. Dunmore. The Radio Direction Finder and its Application 
to Navigation (Scientific Papers of the Bureau of Standards (No. 428), 17, pp. 
529-566, January 16th, 1922). 

Description, principles of operation, and tests of Bureau of Lighthouses (U.S.A.) 

radio direction finder. R. 360/510/160. 

8. O. Pearson. Potentiometer Control for High-Frequency Amplifiers (Wireless 
World and Radto Review, 10, ‚РР, 235-237, May 2oth, 1922). R. 360. 

F. J. Principe. The construction of aradiotelephonic receiver ( Revista T elegráfica, 10, 
pp. 18-21, February, 1922). R. 360. 

F. J. Rumford. An American Short Wave Receiver (Wireless World and Radto 
Review, 10, pp. 281-284, June ard, 1922). R. 360. 

P.Q. A. H H.Volgt. Simultaneous H.F. and L.F. ampli&cation (Wireless World and 
Radio Review, 10, pp. 249-252, May 27th, 1922). 

Crystal acts as valve in receiver (Aerial Age Weekly, 15, pp. 185-186, May ist, 1922). 


R. 364. 
A Rectifiers (Wireless and Aviation News, 5, pp. 12-15, April, 1922). 


3 
Radio- operated relay gets enthusiastic attention at A.LE.E. meeting in Chicago 
(Electrical World, 79, p. 796, April 22nd, 1922). R. 367. 
M.Adam. Anew Variometer (Radiodlectricité, 3, pp. 170-172, April, 1922). К. 380. 
L. Brillouin. Resistance Coupled Amplifiers (La T. S. F. Moderne, 3, pp. 153-161, 
April, 1922). 
Gives the theory of amplification and deduces the effect of varying the resistances 
in the plate circuits of the valves. R. 380 
P. R. Coursey. On Heterodynes (Wireless World and Radio Review, 10, pp. 161-163, 
May 6th; pp. 194-197, May 13th; pp. 252-255, May 27th; pp. 279-281, 
June 3rd, 1922). 
Describes several patterns of instrument with constructional details. R. 
F. H. Haynes. The Johnsen-Rahbek Amplifying Loud Speaker (Wireless ^ ‘orld 
and Radto Review, 10, pp. 159-161, May 6th, 1922). 
Gives constructional details of an experimental model, R. 380. 
Q. W. O. Howe. The Recording and Printing of High-Speed Radio Signals (Elec- 
trician, 88, pp. 554-555, May 12th, 1922). 
R о. а description of the new ink pecorder of the Radio Corporation of America. 
. о 
K. Rottgardt. The Johnsen-Rahbek Effect and its Applications (Zeitschrift für 
Instrumentenkunde, 42, pp. 90-93, March, 1922). R. 380. 


R. 400. RADIO COMMUNICATION SYSTEMS. 


А. P. Kendall. Five Adjustments of Tuning for Telephony (Wireless World and 
Radto Review, то, pp. 289-291, June зга, 1922). R. 412/360. 

W. N. Eddy. Length- voltage-current-pressure characteristics of normal arcs for 
different electrode materials. (General Electric Review, 25, pp. 188-191, 
March, 1922). R. 422. 

J. B. Dow. Design and Construction of 10-watt C.W. transmitter for use on A.C. 
(Radio 4, pp. 11-12, May 1922). R. 423. 

M. Abraham and R. Planiol. On a new method of transmission which doubles the 
un P of radio stations (Comptes Rendus, 174, pp. 1284-1285, May 
15 1922 

Опе signalling key Causes transmission at wave-length A, the second at wave-length 

B, and the two together at wave-length C. Thus if one receiver is tuned to A and C, 

and the os to B and C, two independent transmissions are obtainable at full power. 


R. 
E. Mallett.” Wired Wireless (Wireless World and Radio Review, 10, pp. 169-173, 
May 6th, 1922). 
a Gives general principles and describes experiments made by the British Post Office. 
479. 
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кей, re ШЙ Bell jd radio patent infringement (Telephony, 82, p. 19, March 
25th, 1922 
кош radio apparatus d electri light socket (Telephony, 82, p. 23, April 15, 1922). 


470. 
Use electric main to pick up Chicago (A erial Age Weekly, 15, p. 186, May rst, 1922). 


R. 470 
Wireless di Carder W. Wave Telephony (Electric News (Toronto), 31, p. 26, April rst, 
1922 


Wired Wireless (Popular Wireless, 1, p. 13, June ard, 1922). R. 470. 


R. 500. APPLICATIONS OF RADIO. 
Time-table of transmissions from the Eiffel Tower (L'Onde Electrique, 1, pp. 229-230, 


April, 1922). R. 500. 
Q. 8. Franklin. Short-Wave Directional Wireless Telegraphy (Electrician, 88, pp. 
1 IO, pp. 219-225, 


593-594, May 19th, 1922; Wireless World and Radio 
May 2oth, 1922). 

ке (with illustrations) of paper read before the I.E.E. Wireless Section. 

. 510. | 

J/Q@.Quimby. The future of radio telegraphy (application to navigation) (Proceedings 
of the 6. Naval Institute, Кешу 1922; Electrical World, 79, р. $94, March 
25th, 1922—Abstract). . 510 

Wireless Tei pony applied to ships and xe (Revue Générale des Sciences, 33, 
pp. 165-174, March 3oth, 1922). К. 

Advantages of radio-compass on shipboard (Dehihouse Service Bulletin, 2, p. 221, 
April rst, 1922). R. 514 

Radio in Aviation (A viatton, 12, р. 447; April 17th, 1922). К. 5 

Ragion Ona from Airplanes (A erial Age Weekly, 15, pp. 138-139, April 17th, 1922). 

520 

Radio concert from F3 plane (concert nen for funds for disabled soldiers) (Aviation, 
12, p. 516, May 15, 1922). R. 520 

Duplex radio equipment installed in airplane (Aerial Age Weekly, 15, p. 63, March 
271h, 1922). R. 520. 

Radiophone on mail planes (Aviation, 12, p. $16, May rst, 1922). R. 520. 

Localised radio landing signals for airplanes (Radio Service Bulletin, 60, pp. 14-15, 
Apri) roth, 1922). R. 524 

Radiotele Жаш ids France and North Africa (Radioélectricslá, 3, p. 176, April, 
1922 

Opening of Anglo-Egyptian Wireless Service (Electrician, 88, p. $15, April 28th, 1922). 
R. 


530 

Bell system constructing large broadcasting station (Radio Topics, 2, p. 31, May, 
1922). . 530 

Bell experiinents looking to nation-wide radio service (Telephony, 82, p. 23, April 
15th, 1922). R. 530. 

Wisconsin Telephone Company to aid in radio broadcasting (Telephony, 82, p. 24, 
April 22nd, 1922). R. 530. 

New York concerns give wireless reports to customers (Telephony, 82, p. 20, March 
25th, 1922). R. 530. 

New York Central p dre with radio for trains (Telephony, 82, pp. 21-22, May 
6th, 1922). 53 

R. H. Moulton. Grain maket reports by radio (Radio Topics, 2, p. 13, May, 1922). 


New Yok ane show surpasses greatest anticipation (Radio Topics, 2, pp. 5-7, 
April, 1922). R. 545. 

E.M. сё гөш The radiophone broadcasting (Radio Topics, 2, pp. 8-9, May, 1922). 

Weather Forecasts for Farmers (Wireless World and Radio Review, 10, p. 330, June 
1oth, 1922) 550 

Hourly Weather Messages on Civil Air Routes (Wireless World oP Dae Review, 
10, pp. 176-177, May 6th; p. 238, May 2oth, 1922). R. 

Meteorological transmissions by Radio cciephony for farmers (L' Onde КЕРШ, 3, 

* pp. 84-86, February, 1922). 

Department stores strongly in des broadcs dig work (Electrical World, 79, p. 856, 
April 29th, 1922). R. 

Radio concerts and thc '' novioe 2 "QW ireless and Aviation News, 5, p. 9, April 1922). 


‚ 550 
Improvement in Radio Broadcasting (Journal of Electricity and Western Industry, 
48, pp. 336-337, May Ist, 1922). 550. 
Radio broadcasting (Radio Service Bulletin, 60, p. 23, April rst, 1922). R. 550. 
Explanation of bulletins of U.S. Weather Bureau as transmitted by radio (Wireless 
and Aviation News, 5, p. 24, April, 1922). R. 553. 
Regulation pertaining to the radio broadcasting of weather, crop and market informa- 
tion (Radio Service Bulletin, 60, pp. 22-23, April 1st, 1922). R. 556. 
High-frequency telephony with railwa trains (Electric Railway Journal, 58, p. 1032, 
December roth, 1921; Revue Générale de l' Eleciricsté, 11, p. 131D, April 29th, 
1922——Abstract). . 580. 

Some Notes on Telephony Transmissions (Wireless World and Radio Review, 10, 
pp. 256-258, May 27th, 1922). 

ee illustrations of the broadcasting equipment at Marconi House, London. 

R. 

Жие Telephone Broadcasting in America (Wireless World and Radio Review, 
10, pp. 225-227, May 2oth, 1922.) R. 580. 

The Radiotelephone Broadcasting (Wireless World and Radio Review, 10, pp. 204-205, 
May 13th, 1922). R. 580. 

Medical Service via radio (Scientific American, 126, p. 358, May, 1922). R. 580. 

Wireless lights (Electrical World, 79, p. 719, A pril 15th, ой. К. 580. 

New York Police combine radio and aviation (Aersal Age Weekly, 15, p. 138, April 
17th, 1922). R. 580. 

о. а. Crawley. m VS Communications (Discovery, 3, pp. 158-160, 
June, 1922). R. 

Radiotelcphone сола ning] in France (Sctentific American, 126, p. 358, May, 1922). 
R. 593. 

Triumph of wireless reception (Zeitschrift für Feinmechanik, 30, pp. 67-68, March 22nd, 
1922). . 594. 


R. 600. RADIO STATIONS (DESCRIPTIONS, Etc.). 
P. чоо: Radio Central (Proceedings of the Radio Club of America, 2, pp. 3-8, 
April, 1922). 
An illustrated description of New York Radio Central. R. 610 
E. M. Deloraine. The Valve Transmitter of the Eiffel Tower (W relai World and 
Radio Review, 10, pp. 311-318, June roth, 1922). R. 610 
L. Jullien. Wireless Telephony at the Eiffel Tower (L'Onde "Electrique, I, pp. 
215-228, April, 1922). 
Includes illustrations, circuit diagrams, etc. R. 610/412. 
J. Lynn. The radiostation at New Brunswick (Génie Civil, ‘so, pp. 28-31, January 
14th ; pp. 54-57, January 21st, 1922). R. 610 
The Opening of the radio station of the Agence Havas at Buenos-Aires (Radioélec- 
tricité, 3, pp. 178-180, April, 1922). 610 
The Radio Stàtion at Monte Grande (Argentine) (Revista Telegráfica, 10, pp. 22-23, 
February, 1922). 
Includes illustrations of the station in course of construction. R. 610. 
The Radio Centre at Tananarive (Radioélectricité, 3, pp. 144-145, April, 1922). 
A brief description, with illustrations, of the progress of work upon the Madagascar 
station of the French intercolonial chain. К. 610. 


R. 700. RADIO MANUFACTURING. 
О. A. Litscher. The need for organisation in the radio business (Electrical World, 
79, p. 841, April 29th, 1922). R. 700 
The Suggested Wireless Boom (Electrical Times, 61, p. 441, May 4th; p. 465, May 11th, 
1922). R. 700. 
The то lephone as an operating asset (Electrical World, 79, pp. 817-818, Apri 
29th, 1922). R. 700. 
Radio manufacturers organise Chamber of Commerce in New York City (Electrical 
World, 79, p. 910, May 6th, 1922). R. 700. 
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Patent Record. 


SPECIFICATIONS PUBLISHED, 


The following absivact from some of the specifications recenily published have been. 


specially compiled by Massns. MywnaunN, ELLIS & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 
COMPLETE SPECIFICATIONS. 

174299 TuBES, LTD., AND Lines, E. 
and similar instruments. (24/3/21.) 

174 304 IcRANIC ELECTRIC Company, LTD. (CUTLER-HAMMER MANUFACTURING 
Company). Low-voltage protective circuit controllers. (23/5/;21.) 

170013 Ноти Ges, Dr. E. F., AND Конн, Dr. L. Apparatus for the influencing 
of electric waves produced by cathode-tubes, and more especially for 
telephony without wires or along wire. (2/12/19.) (Divided application 
on 148801. Addition to 148 801.) 

149191 Huru Ges, Dr. E. F., AND RosENBAUM, B. Vacuum tube oscillation 
generators for wireless sare (27/9/17.) 

149 212 Evans, W. E. (Hutu Ges, Dr. B. F.). Receiving arrangement for wireless 
telegraphy (12/7/20.) (Convention date not granted.) 

151 968 onn | + S. Apparatus for the wireless transmission of messages. 
26/10/18. 

149 239 EVANS, W. Е, (Нотн Grs, Dr. E. Е.). Arrangement for receiving electric 
oscillations with several receiving-tubes. (12/7/20.) (Convention date 
not granted.) : 

150310 KLÓTZLI AND HN, T. Temperature-controlled apparatus for electric 
irons for preventing their overheating. (11/8/19. 

174 406 CABLE ACCESSORIES Company, Ltp., REEVES, F. H., AND CRAWFORD, A. 

ectric switches. (14/10/20.) -. 

174407 HA1Lwoop, E. A. Portable miners’ electric lamps. (14/10/20.) 

174 408 EFANDEM Company, Lro., AND EATON, J. Electric switch for use more 
especially in connection with electric-lighting sets of motor and other 
cycles. (14/10/20.) | 

154571 BourEILLE, E. Electric-circuit closing and breaking devices. (26/11/19.) 

174 475 British THomson-Hovuston Company, LTD., AND HoLBROOoK, H.S. Current 
transformers for protective systems for electric apparatus. (10/11/20.) 

174478 BuLLE, M. P. Favre. Frames for electromagnetic clocks. (1r1/11/20.) 

174 480 OLDHAM, O,, OLDHAM, G., AND OLDHAM, J. Electric switches. (12/11/20.) 

174487 Forp, A. P. Miners’ electric safety lamps.  (20/11/20.) 

174 500 M A. P., AND Happow, A. N. Electric lamp and switch holder. 

27/11/20. " 

154 909 Wisconsin ELECTRIC COMPANY. 

168022 BELLEAUD, R. L. 
(14/8/20.) 

174 512 GARRETT AND Sons, Ltp., R., AND SERVE, A. Је Safety controlling-gear for 
electrically propelled vehicles. (16/12/20. 

159170 NIENHOLD, J. Mercury vapour rectifiers. (14/2/20.) 

174 523 сер УР ` Make-and-break devices for induction coils and the like. 

20/1/21. 

174524 Lucas, H., AND IRELAND, Н. W. Е. 
bustion engines. (20/1 /21.) 

174 525 Lucas, H., AND EcciNGTON, W. Н. Electric lamps for vehicles. 

174 529 MicHEzL, W. G. 
(11/2/21.) 

160761 Rocce, B. Casings for electric pocket lamps. 

160 782 Axt.-GES. Brown, BOVERI, ET CIE. 


Electric resistance controllers. (25/10/15.) 
M., AND BARROLLIER, J. Mercury electric lamp. 


Ignition-magnetos for internal-com- 


(20/1 /21.) 
Process and apparatus for making electrodes and abrasives. 


(24/3/20.) — 
Apparatus for suppressing the higher 


harmonics in metal-vapour rectifiers fed through polyphase choking . 


coils. (27 /3/20.) a 

161 519 Axt.-Ges. BRowN, BOovERIE, ET CIE. Apparatus for suppressing upper 
harmonic currents in metal-vapour rectifiers fed through polyphase 
transformers. (10/4/20.) 

170825 Das, P. Electric emergency lighting installations. (28/10/20.) (Addition 


to 162 Supe 
18 430 Ілсите, Н. Navigation by means of an alternating-current cable located 
in the water. (30/12/18.) 
148 480 Scuuipr, G., and Boxer AND Co. Electrical annunciator and alarm devices, 
i particularly for burglar and firm alarms. (27/3/18.) 
49954 Har, RESEARCH Corporation. Methods of and apparatus for receiving 
174 6 signals by wireless telegraphy. (13/8/19.) 
4955 Carey-Gavey SvNDiCATE, Lro., and HicciNsoN, К. Alternating-current 
T electric motors. (27/7/20.) 
Di 6 Hainwoop, E. A. Miners’ electric lamps.  (25/8/20.) 
5972 Imray, О. Y. (Executor of Imray, O., deceased) (INTERNATIONAL RADIO 
А TELEGRAPH Company and Носам, J. L.). Receivers for wireless signal- 
174 688 ling. (21/9/20.) 
14 69 SaLvarico, А. Electric-heaters. 
4°93 SELvgy, W. M., and MonsHEAD, L. 
1611 (22 10/20.) 

17 30 Tuomas, T. H. Electro-pneumatic braking-apparatus. 
4701 Мовтн, R. B., and ALLEN, A. MASSEY. 
17 (26/10/20. (Cognate application, 13 280/21.) 
4793 ELLEHAMMER, J. C. Hansen-. Wind-power electric-generating plant. 

17 (26/10/20.) 
4705 SOKAL, S. (LUFTAHRZEUGBAU SCHUTTE-LANzZ). 
154 18 (27/10/20.) 
Wi 3 Duranvo, G. Electric cooking-vessels. (20/11/19.) 
4714 GENERAL ELECTRIC Company, Lrp., and Сооснек, F. S. Filaments for 
incandescent electric lamps and the like. (28/10/20.) (Cognate appli- 
17 Cation, 21 371/21.) : 
4744 Warxer, M. Electric harmonic analyser. 
174 758 tion, 32 378/20.) 
ME LANCHESTER, F. W., and DAIMLER Company, LTD. 
174769 internal-combustion engines. (4/11/20.) 
British THomson-Houston Company, LtD., and Pearce, Н. Protective 
162 63 devices for electric distribution systems. (8/11/20.) 
14784 Воѕсн Axr.-GEs. R. Magneto-electric ignition machines. 
5 SCHATTNER, E. Electric excess current indicators. 
174 29 to 138 835.) , 
3 British THomson-Houston COMPANY, Ітр., TRENCHAM, H., and WEDMORE, 
14295 Sp B- Electric switches. (1i9/1ir/20.) 
174 Boo PENCER, C. J. Brakes for electric tramcars and tbe like. (19/11/20.) 
Reap, Н. J., and Bransom, W. J. Control of electric-generating plant and 


(20/10/20.) 
Cooling of dynamo-electric machines. 


(2/4 /20.) 
agneto-electric machines. 


Electric signalling apparatus. 


(3/11/20.) (Cognate applica- 


Magneto ignition of 


(24/4/20.) | 
(17/11/20.) (Addition 


166 507 Switches therefor. (23/11/20.) 
154 61 Reven, E. Heinz-. Electric arc lamps. (12/7/20.) | 
3 Automatic TELEPHONE MANUFACTURING COMPANY, LID. Telephone 


Systems. (3/12/19.) 
ARWIN, Sir H., and CAMBRIDGE AND Расі INSTRUMENT COMPANY, Ltp. 
Apparatus for recording automatically the opening or the closing and the 


‚ 14818 гу 


174831 T duration of incompletion of a plurality of electric circuits. (1,12/20.) 
174 835 GNITSCH, D. T. Electric lamps used for signalling. (14/12/20.) 
14837 ABRIEL, C. E. P. Electric lamps. (17/12;20.) 

UTOMATIC TELEPHONE MANUFACTURING Company, Їтр. (AUTOMATIC 


163 99 Evectric Company). Telephone systems. (21/12/20.) . 
155 ht MssERONI, R.C. Electric apparatus for heating flowing liquids. (24/5/20.) 
Vuira-WERKE VEREIXGTE ELEKTROTECHNISCHE INSTITUT FRANKFURT- 

ASCHAFFENBURG, and DEssAUER, Dr. Е. High-tension electric trans- 
formers. qiios) (Addition to 155 830.) 

Raminc, A. H., GARRARD, C. C., and CoaLEs, P. M. Electric cut-outs. 

(30/12/20.) 

ARRY, W. Construction of electric transformers. 

Buruxcozn, X. 
like. (s/4/21.) 


124 865 
174 869 P 


(26/2/21.) 
Dynamo-electric generators for lighting bicycles and the 


W. P. Casings for voltmeters, ammeters, 


- The Electrician. 


55 


- 


171 350 MCKENZIE AND WESTINGHOUSE POWER SIGNAL CoMPANY, LTD. Automatic 


160 420 
169 954 


167 767 
174 064 


149 005 
174 971 


' 174975 


174 976 
174 980 
153 570 
174 995 
174 997 


153 576 
I53 301 
175 025 
175 031 
175 036 
175 052 


175 060 
175 074 


175 o81 
175 083 


175 084 


175 085 
175 088 


154 190 
175 098 
175 103 
175 104 
175 158 
175 160 
175 163 


156 133 
162 267 


162 673 
170 579 
г75 230 
175 300 
149 006 
175 306 


149 978 
175 315 


175 316 
175 318 


151 269 


156 075 
125 355 


175 358 
175 365 
I54 187 
175 381 
175 390 
153 905 
175 401 
175 402 
175 403 
175 404 


175 41I 
175 418 


175 419 


168 02I 
175 427 
175 428 
154 199 
175 435 
157 072 
154 531 


175 439 
175 440 


braking-apparatus for electric motors. (9/11/20.) 

DvrEN, DouBLET, ET Cie. Contact-breakers for magnetos. (19/3/20.) 

COMPAGNIE GENERALE ELECTRIQUE. Methods for the parallel coupling 
of generators of polyphase current. (6/10/20.) 

BiNARD, E. High-frequency self-induction coils. {10/8/20.) 

Day, A. van T. Electric high-frequency signalling. (17/7/16.) (Divide 
application on 148 380.) 

PLANER, V. Paper-insulated wire, especially army cable. (24/7/17.) 


Raney, E. C. utomaticaly reclosing clectric circuit-breakers. (2/9/20.) 
uo Ж C. Syntonisation of circuits used in wireless signalling. 
13/9/20. 


Тнок Exvecraic Sarery LAMP Company, LTD., and Jones, J. W. Miners’ 
electric lamps. (27/9/20.) 

Cusins, A. G. T., and Swinton, J. Н. WHITTAKER-. Tbermionic or vacuum 
tubes or the like. (4/10/20.) И 

Soc. DE L’ACCUMULATOR Торок. Electric accumulators., (5/11 /19.) 

Monp, Dr. А, L. (INTERNATIONAL PRECIPITATION CoMPANY Імс.). Process 
of and apparatus for the electrical precipitation of suspended particles 
from gaseous media. (15/10;20.) 

FLoop, W. H., Smout, D. T., and A. C. CUTTING AND WELDING COMPANY, 
Lro. Electrode holders for electric arc welding and the like operations. 
(26/10/20.) 

GES. FUR DRAHTLOSE TELEGRAPHIE, and Hanni, Dr. A. High-frequency 
interrupters. (7/11/19.) 

SIEMENS UND HALSKE AKT.-GES. Amplifier-connecting apparatus for tele- 
phonic installations. (31 /10/19.) 


Ввїтїзн Тномѕох-Нооѕтом Company, Lrp. (GENERAL ELECTRIC Com- 


PANY). Incandescent electric lamps.  (4/11/20.) ` 

British  THoMsoN-HovsroN Company, Ltp. (GENERAL ELECTRIC 
Company). Electric luminous devices. (§/11/20.) 

We tcn, W. H., and Harvey, Frost AND Co., Lro. Electrically heated 


vulcanising apparatus. (s/rr/20.) 

British Тномѕом-Нооѕтом Company, Lro., and CLINKER, К. C. Electric 
indicating and measuring instruments. (8/11/20.) 

PAYNE, C., and WYLD, Electrical igniters. (9/11/20.) 

Davis AND Son (DersBy), Lro., J., and DEARLE, G.  Miner's electric safety 
lamps. (11/11/20.) 
CRABTREE, J. А. Electric switches and the manufacture thereof. (16/11/20.) 
AUTOMATIC TELEPHONE MANUFACTURING COMPANY, LTD. and RosEBy, 
P.N. Electric relays or like electromagnetic apparatus. (16/1ir/ao.) 
British THOoMSON-HousroN СомРАМУ, Lip. (GENERAL ELECTRIC 
Company). Dynamo-electric machines. (16/11/20.) 

SwAINSON, E. Earthing-clips for electric conductors. (16/11/20.) 

READ, H. J., and Bransom, W. J. Method of and apparatus for the control 
of electric supply plant. (17/11/20.) : 

NAAMLOOZE VENNOOTSCHAP PHILIP’S GLOEILAMPENFABRIEKEN. 
facture of electric incandescent lamps. (21/11/19.) 

ELL1077, J. W., and Еріѕом Swan ELECTRIC Company, LTD. Holders for 
electric cable lamps. (20/11/20.) 

TREGONING, F. J. Connecting fittings for electric lights and the like. 
(24 ас 

ErLLIoTrT, К. В. Sparking plug. (24/11/20.) 

METHVEN, W. Locking ring for incandescent electric lamps. (22/12/20.) 

Stott, W., and TELEPHONE MANUFACTURING COMPANY (1920), LTD. 
Diaphragm mountings for telephone or other acoustical devices. 
(23/12/20.) 

AUTOMATIC TELEPHONE MANUFACTURING Company, Ltp., GiLLINGS, C., 
and Mercer, R. Measured telephone systems. (29/12/20.) 

Ermer, A. Electrical furnaces. (18/7/14.) 

METROPOLITAN-VICKERS ELECTRICAL Company, тр. Electrical circuit 

Electro-mag- 


Manu- 


interrupters. (23/4/20. 

AUTOMATIC TELEPHONE MANUFACTURING COMPANY, LTD. 
netic relays or like devices. (6/5/20.) 

BERGMANN ELEKTRICITATS-WERKE AKT.-GEs. Starting devices for three- 
phase short-cuited motors. (25/10/20.) 

HaiLwoop, E. A. Miners’ or other electric lamps. (25/8/20.) (Divided 
application on 174 664.) : 

TELEGRAPH CONSTRUCTION AND MAINTENANCE Co., Lro., and RiDDLX, J. 
Galvanometers. (15/11/20.) е 

PLANER, V. eee of producing a paper-band covering for electric wires. 
(15/10/17. 

ern i- Windings for alternating current dynamo-electric machines. 
5/8/20. 

RicHARDSON, J. M. Head-lights and electric bulbs therefor. 28/8/19.) 

BairisH. THomson-Hovuston Co., Lro (GENERAL Evectric Co.). adio 
receiving systems. (16/8/20.) (connate Application 23 /20.) 

МсСимтоск, R. W., and McKinnon, D. Electrolytic rectifiers. (19/8/20.) 

BRITISH ELECTRIC TRANSFORMER Co., Ltp., and RoorHAAN, J. Electrical 
transformers. (20/8/20.) 

COMPAGNIE GENERALE ELECTRIQUE. 
synchronous motors. (20/9/19.) 

ETABLISSEMENTS DEESSE. igh tension ignition Us gio (27/12/T9.) | 

LANCASHIRE DvNAMO AND Moron Co., Ітр., and Мс кор, К. S. Electric 
motors. (4/11/20.) 

SimpLeEx Conpuits, Ltp., and McLoucnriN, Н. F. Continuity devices for 
metallic conduits and fittings for electric cables. ($/11/20.) 

AUTOMATIC TELEPHONE MANUFACTURING Co., Lro., and Коѕеву, P. N. 
Electric resistance material and a process for manufacturing same. 
(9/11/20. 

Tacitupy, W. Mercury vapour and like rectifiers. 71/19.) - 

British THomson-Hovston Co., LTD., CLINKER, C., and HoLBROOK, 
H. S. Means for measuring electric current and more particularly for 
measuring the output of electric transformers. (11/11/20.) 

Rocers, D. M., and MASTERMAN, A. T. Electrolytic apparatus for pre- 
paring hypochlorite solutions. (12/11/20.) 

Boscu AkT.-GEs. R. Magneto-electric ignition machines. (14/11/19.) 

Harrison, G. (Dow CHEMICAL Co.). Electrolytic cells. (15/11/ao.) 

Macrorir, A. K., Arrey, Н. Morris-, and SHEARING, G. Transmission 
circuits for wireless telegraphy and telephony. (1§/11/20.) 

MACRORIE, A. K., and APPLETON, W. А. Reception of continuous waves in 
wireless telegraphy and с p 5/11/20.) 

SELVEY, pr р" and MonsHEAD, L. К. Cooling of dynamo-electric machines. 
(15/11/20. . 

Rosinson, J. H. Electrical heating units. (16/11/20.) 

Lomax, R. Connecting-up of clectric conductors and devices in which 
connecting-up of electric conductors is required.  (13/5/21.) 

M.-L. MAGNETO SYNDICATE, LTD., and LISTER, G. А. Magnetos for ignition 
purposes. (18/11/20.) 

KENDALL, A. B. Three-position electric relays. (18/8/20.) 

BuLLIMORE, W. R. High-frequency electrical apparatus. (19/11/20.) 

British THomson-Houston Co., Lro. (GENERAL ELECTRIC Co.). Fluorescent 
screens and methods of manufacturing the same. (19/11/20.) 

Рімтѕсн Akr.-GES. J. Electric lainps operating with a luminous discharge. 
(21/11/19.) 

WzsrT AND Co., І тр. A., and Wise, W. L. Method of and means for con- 
trolling the circuits of electro Jifting magnets. AG 3/11/20.) 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD. Electrical speed-regulator 
systems. (12/1/20.) Е 

Тітів INSURANCE AND Trust Co. Wireless audio-frequency receiving - 
apparatus particularly for use with transmission from phonographs. 
(4/6 18. 

Tu M. aad Nakao, S. Inverted pole accumulator. (24/11/20.) 

BmrisH Тномѕох-Носѕтом Co., LID. (GENERAL ELECTRIC Co.) 
blowing machines. (24/11/20.) 
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APPLICATIONS FOR PATENTS. 
- June r9, 1922. 
Н. E. HApwEN and H. WiLLis, Anti-vibration devices for electrical flex, 
etc. 
W. Horton and W. Presron. Electric lead terminals. 
Т. Е. Watt. Inductance motors. 
NAAMLOOZE VENNOOTSCHAP INSTRUMENTENFABRIEKEN HANDEL VOOR Kipp 
UND ZONEN. Movable measuring system for electrical instruments. 
W. A. GILRERT. Protection of electric supply cables. 
BRirisH THOMSON-Hovuston Company, Н. C. Hastines, and С. O. Watson. 
Electric motor control. 
P. Meyrowitz. Electric multiple safety devices. 
NAAMLOOZE VENNOOTSCHAP PHILIP’S GLOEILAMPENFABR. Incandescent 
cathode rectifiers. (22/6/21, Holland.) 
Wavcoop-Oris, Lro. Motor control apparatus. 
Wavcoop-Ortis, Lro. Multi-voltage system of control for elevators. 
W. Lancpon-Daviegs and A. Soames. Automatic current regulators. 
June 20, 1922. М ` 
R. V. FARNHAM. Electric generator. 
А. Н. S. MíACCALLUM. Apparatus for high-frequency circuits. 
J. A. Bancrorr. Electric butt welding machine. 
METROPOLITAN-VICKERS ELECTRICAL COMPANY and A. G. Ertis. Electric 
transformers. 
R. C. Kay. Portable electric lamps. 
SULLIVAN MACHINERY Company. Electrically propelled mining machines. 
(30/6 /21, United States.) 
SIEMENS UND HALSKE A.G. Telephone systems. (21/1/21, Germany.) 
June 21, 1922. 
W. AITKEN. Automatic telephone switching systems. 
L. A. Hackett. Metallic current collector for inctallic netting type of over- 
head conductor. 
H. J. Lee. Control of electrical circuits of automobiles. 
А. ONWOOD. Apparatus for wireless signalling. 
С. B. R. Pimm. Support for electric conductors. 
J. R. Quain. Ozone and electric therapeutic apparatus. ; 
Н. К. B. HIicKMAN. Electric resistances. 
А. К. TourMiN-SuITH апа С. McALPINE. Dynamo-electric generators. 
J. W. Frower. Electrically driven rotary pump. 
FurLER'S UNITED ErEcrRIC Works апа L. FuLLer. Galvanic batteries. 
GENERAL ELECTRIC Company, Ltp. Incandescent lamp filaments. 


GENERAL ELECTRIC Company, Lro. Transformation of crystal structure of 


tungsten wires, etc. (13/7/21, Germany.) 

GENERAL ELectric Company, Lro. Manufacture of tungsten, etc. 
13/7/21, Germany. 

Вкїтї<н Тномѕох-Нооѕтом Company and К. C. CriNKER. Wireless 
recciver. 

British THomson-Hovuston Company and D. E. JEwiTT. Electric ship 
propulsion. 

P. HEMARDINGNER. Tables for wireless installations, etc. (21/3/22, France.) 

June 22, 1922. 

С. E. Moriey. Electric switch. 

. Н. R. BRipcE. Holding coils of wire for wireless telegraphy, etc. 
. T. Retp. Electric clocks. 

D. CHARLES. Electrical photography. 

and 17 233 W. R. ButtiMORE. Therimionic valves. 

COVENTRY AUTOMATIC TELEPHONES, Lro., апа F. R. McBerty. Telephone 
switching apparatus. 

R. Marx. Variable inductances. 

K. Papoutcuian and L. J. B. Vernier Telephone receivers for wireless 
telegraphy. (9/9/21, France.) 

А. H. PuLLAN. Electric water heaters. 

E. A. PetitHorY. One-way coil switches. 

S. G. Frost. Thermionic valves, etc. 


June 23, 1922. 

A. RorHscHILD. Winding inductance coils for wireless telegraphy, etc. 

WESTERN Evectric COMPANY. Telephone exchange systems. 

METROPOLITAN VICKERS ELECTRICAL Company and W. A. Coates. Oil 
immersed electrical switches, etc. f 

CROMPTON AND Co. and H. O. Burce. Couplings for electric ceiling fans. 

F. RawiiNGS. Grip socket for electrical conduits. 

British TuoMsoN-HovsToN Company (GENERAL ELectric Company). 
Incandescent lamp filaments. 

British THomSON-Houston Company (GENERAL ELEcTRIC COMPANY). 
Sealing-in wires. 

Fercuson Paitin, Ltp., and G. Parris. Switches, circuit breakers, etc. 

T. LEHMANN, Protection of conductors of electric inachines against losses 
due to eddy currents. (23/6/21, France.) 

T. Н. Martin-Harvey. Surface wiring. 

Rapio COMMUNICATION CowPANY and J. Scort-TaccartT. Electrical 
apparatus. 


June 24, 1922. 
EFANDEM COMPANY. Containers for dry batteries. 
E. PrirrNER. Coating of dielectric condensers, (5/7/21, Germany.) 
C. M. Brown and H. G. Cocks, Electrically operated apparatus aud adver- 
tising and display devices. 
шл Exvecrric Company, W., S. PvRAH, and А. Н. Mackey. Inductance 
coils. 
British THoMsoN-HousroN COMPANY (GENERAL ErEcTRIC CoMPANY). 
Elcctric machines. 
5. L. FonBrEs. Crystal detectors for wireless telegraphy and telephony. 
C. F. Erwe tt, Lro. and B. E. G. MirrEtrt.. Inter-valve and telephone trans- 
formers for wireless receiving apparatus. 
June 26, 1922. 
W. A. Crark. Electric lamp holders. 
W. A. McKirLLoP and W. A. Вкооке. Electric condensers. 
W. А. McKirLoP and W. A. Brooke. Adjustable electric condensers. 
W. А. McKiLLOoP and W. A. Brooke. Electric reactances, 
W. А, McKiLLOoP апа W. A. BRookKr. Electric rheostats. 
D. G. Morris and Н. Maynarv. Controllers for wireless telegraphy, etc 
W. H. Сомік. Method of generating electricity. : 
E. Kerwin. Wireless receivers, etc. 
E. Н. ARMsTRONG. Wireless signalling systems. (26/7/21 U.S.) 
AKT. Ges. Brown, Bovert ET Cie. Method of diminishing risk of back 
ignition in series connected rectifiers. (2/7/21 Switzerland.) 
A. CorLEGE. Recording apparatus tor radio-communication. (30/8/21 
Belgium.) 
June 27, 1922. 
W. LAWRENCE. Trollies for electric tramways. 
M. HAwARADA and T. YAMAMOTO. Electric motors. (4/7/21 Japan.) 
А. F. Sykes. Electric apparatus for recording sound. 
H. BARON (StGNAL GEs.). Apparatus for converting uniform energy flux 
into wave-form energv flux. 
SiGNAL Ges. Electro-magnetic vibrators, telephones, etc. (1/8/21 Germany.) 
METROPOLITAN-VICKERS ErECTRIC Co. aud T. FerGuson. Control of traction 
motors. 
E. WrissBERG. Alternating current motor. (1/7/21 Germany.) 
A. Passow. Flexible conductor cable with device for connecting lamps with 
h.t. lines, etc. 
A. S. Jonn. Electrolytic apparatus. 
WESTERN ELECTRIC Co. Telephone systems and apparatus. 
A. E. CHAPMAN. Electric variable condensers. 
J. P. PRANGNELL. Vacuum tubes or Audion type valves. 
G. АМО J. OtpHAM, Galvanic batteries. 


June 28, 1922. 

17736 Е. Burr. Automatic spring switch for electric circuits. 

17758 К. Boscu. Акт. Ges. Contact breakers. (11/2/22 Germany.) 

17 738 L. J. STEELE, A. E. McCartuy and H. Martin. Electric arc welding. 

17 800 J. Hopkinson AND Co., К. A. Hopkinson and W. B. Dare. Electro-magnetic 
remote control apparatus. 

17 805 C. C. GARRARD, А. H. RaiLiNG and W. Witson. Control of electric motors. 

17 807 Н. С. Smita and W. Н. Cavenper. Distributors for electric ignition devices. 

17 814 METROPOLITAN-VICKERS ELECTRICAL Co. Alternating current systems. 
(30/6/21 U.S.) 

17 819 WESTERN ELECTRIC Co. Loaded signalling conductors. (16/8/21 U.S.) 

17 822 CREED AND Co. and F. G. CREED. Telegraph receiving apparatus for producing 

unched tape. 

17 833 J. Stone anp Co. and А. Н. DARKER.  Change-over switches for electric 
lighting of railway carriages, etc. 

17 842 B. T.-H. Co. (G.E. Co.). Wireless signalling systems. 

17 843 B. T.-H. Co. (G.E. Co.). Systems of connections for railway train units. 

17853 S. I. Нітснсоск. Electromagnets and electromagnetic machines. 

17 855 E. JENNINGS. Apparatus for measuring magnetic declination. , 


June 29, 1922. 

17 866 J. A. CRABTREE. Electric switches. 

17 874 Н. J. Howarb. Electric motors and generators. й 

17 888 A. BARNETT. Obtaining intermittent unidirectional currents of electricity 
from alternating currents. 

17 889 I. CALVETE. Switches. 

17910 G. Marr. Electric switch. 

17914 W. CorknsRooK. Electric heating units. 

17915 C. P. WirttiAMS. Electric clock. 

17921 B. T- H. Co. (G.E. Co.) Transformers. 

17 922 B. T.-H. Co. and R. F. HatriwkEtL. Excitation of turbo-alternators. 

17 924 W. К. BULLIMORE.- Electric signalling, etc. 

17 929 А. W. P. Younc. Electric advertising device. 

17932 Eras. Davey, BicKronp, SMITH ЕТ С1Е. Electric primers. (31/1/22 France.) 

17 942 Акт. Ges. Brown, Boveri ET CIE. Process for starting synchronous electric 
machines. (30/7/21 Switzerland.) 

ї7 951 S. Секе. Quick-break switches. (29/3/22 France.) | 

17954 AUTOMATIC TELEPHONE MANUFACTURING Co. and S. R. Smitu. Telephone 
instruments. 

17955 AUTOMATIC TELEPHONE MANUFACTURING Co. and S. К. Ѕмітн. Crystal 
detectors for wireless telegraphy. | 
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17971 W. 5. SrEPHENsoN and C. M. FARQUHAR. Radio receiving apparatus. 

17991 A. M. TavLoR. Electric power transmission by underground cables. 

18 002 E. W. Wuiston. Preventing wireless interference. 

18025 W. A. CHAMBERS and К. M. Eris. Aerials for wireless telegraphy and 
telephon y. z 

18 048 Soc. Dus Eran. GAUMONT. Sound producing apparatus for electromagnetic 
receiving or emitting device. (17/2/22 France.) 

18 050 WESTERN ea Co. Switching devices for telephone systems, etc. 
(2/7/21 U.S.) 

18057 Акт. GES. Brown, Boveri ET Cie. Electrically insulating pipe section for 
high vacuum pipe lines. (30/9/21 Switzerland). 

18 067 B. T.-H. Co. (С.Е. Co.). Dynamo electric machines. Т 

18080 INTERNATIONAL WIRELESS APPLIANCES CCRPORATION. Wireless receiving 
system. (29/8/21 France.) 
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18098 V. Hope. Electric fuses or cut-outs. 

18 106 P. К. KvEHNRICH. Electric furnaces. 

18 134 C. К, CHANDLER. Wireless receiving apparatus. 

18 142 StGNAL Ges. Electromagnetic vibrators, telephones, eto. 
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Sheet u^ is os оз. 1044. — — 
Phosphor Bronze Wire (Telephone)— 
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basis .. per lb. Is. 24d. 154. — 
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Rod, basis .. T 7d. — — 
Sheet, basis ics " 91d. — — 
Wire, basis | T "E 95а. — — 
Pig Iron— 
Cleveland Warrants perton {44 15 о — — 


Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о о — 
Lead Pig— 
English .. $5 KE £25 15 О — 
Foreign or Colonial - £24 3 9 — IS. 3d. 
6 


Tin— 
Ingot Les T Не £154 12 
Wire, basis .. per Ib. 2s. 13d. 

Aluminium Ingots — .. perton {100 о о 

Spelter .. s> - T 

Mercury V4 .. per bottle {11 Іо o — 

Sulphur (Flowers)—Ton £10 15s. Sodium Chlorate—Per lb. 33d. 

4, (Roll-Brimstone)—perton — Swphuric Acid (Pyrites, 168°) 
IO I5S. per ton, £8 ros. 

Sodium Bichromate.—Per lb. 541. Copper Sulphate.—Per ton, 

Boric Acid (Crystals). Per ton £60. £26 10s. 

Rubber.—Para fine, 10}d., plantation rst latex, 734. 

The metal prices are supplied by British Insulated & Helsby 

Cables, Ltd., and the rubber prices by W. T. Henley's Telegraph 

Works Company. 
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Notes of the Week. 


Imperial Wireless Communication. 

IN a week when we are celebrating the fiftieth anniversary 
rof the most important privately owned concern connected 
wth submarine telegraphy it is a little piquant to have 
to record yet another modification in the scheme for 
linking this country with the Empire overseas by wireless 
means. The modification is a corollary to the controversy 
which raged a few weeks ago on the range question. It 
will be remembered that the Imperial Wireless Committee, 
under the chairmanship of Sir HENRY NORMAN, recom- 
mended “links” 2 000 miles long, and that it was upon 
this basis that the Technical Committee worked out its 
estimates and reported in February last. Though the 

асопі Co. wished the links to be longer, Dr. ECCLES, 


vice-chairman of the Committee, has re-iterated that 


2000 miles is quite long enough and, as we have pointed 
out, no station of the size required has been built even 
07 that range, so that he has some justification for his 
“lew. Apparently, however, the Government thinks other- 
wise and have decided to erect a 250 kW transmitting 
Station so that the proposed stations in Egypt, Singapore, 
Ong Kong and East Africa can be temporarily discarded 
communication established between this country and 
Australia, India and South Africa direct. A site for this 
Super-station ” has been selected at Bourn in Lincolnshire, 
and the receiving station will probably be at Banbury. 


A Gargantuan Scheme. 
HIS decision. may be regarded as a triumph for those 
Who, like Mr. HUGHES and Mr. ROBERT DONALD, urge a 


longer range than 2000 miles for the stations. The 


question is only partly technical, being mainly financial and 
commercial. But as the taxpayer will ultimately have to 


meet any loss, the criticism that temerity is a more promi- 


nent characteristic of this scheme than it should be is not 
without force. The traffic capacity of the five large stations 
which are now to be erected is stated to be ten million 
words a year, a comparatively low figure for a scheme 
whose high capital cost has up to now been carefully keptin 
the background. Of course such means of communication 
will have illimitable value in time of war, and if its main 
object is to be insurance, well and good. But if it is expected 
to pay its way or to compete successfully with the existing 
submarine cables there will be widespread disappointment. 
The conception is one of the gargantuan post-war kind 
which we hoped economic conditions and the public good 
sense had finally killed. It requires careful consideration be- 
fore it is finally adopted, and Parliament should look into it. 


The Commissioners and Their Critics. 

WE do not know whether the Commissioners keep a book 
of cuttings about themselves, but if they do it must have 
received some flowery additions during the debates on the | 
Electricity Bill. It is significant to notice that the most 
ornate compliments were usually followed by some attempt 
to whittle away their powers. Sir PHiLIP Dawson, for 
instance, had “ known many (sic) of the Commissioners 
for many years and there is no one who had greater confi- 
dence in their ability and judgment or in their desire to 
assist the development of electrical energy." Nevertheless 
Sir PHILIP made more than one unsuccessful attempt to: 
get his “ confidence " supplemented by some Parliamentary 
sanction or another. Mr. Hannon “ willingly testified to 
the magnificent work of the Commissioners. The spirit of 
negotiation and kindly consideration for every interest 
which the Electricity Commissioners had introduced into 
their work was a model for every other public department." 
But even Mr. Hannon would not go the whole hog. Really 
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it would be better to “cut out” this sort of “ talky- 
talk " and do a little to help that “ model for every other 
public department.” 


Profitable Telegraphy. 

SOMEWHAT curiously enshrined in the pages of the 
“* Beama Journal ” is to be found an article by Mr. A. J. 
POLLEY which should be studied by those engaged in 
telegraph work. Its aim is the scientific organisation of 
the telegraph service on the basis that the introduction of 
machine telegraph apparatus also necessitates an examina- 
tion, and, may be, a reorganisation both of staff and 
methods. Nowadays little skill is required from the 
telegraphist compared with what used to be the case. 
And a cheaper way of handling traffic will first have to be 
considered and the united efforts of the men who work 
the machines will have to be directed towards reducing 
costs. Specialisation will have to be introduced and 
promotion made at least partly by results. Such a re- 
organisation will eventually make cheap telegrams possible, 
a consummation devoutly to be wished. 


Tools and Their Operation. 

Mr. POLLEY works out his scheme in great detail, but 
we have referred to it more to call attention to its general 
. aim than to criticise his methods. That can be done by 

those who are familiar with present telegraph organisation 
and who know, or think they know, how far present 
methods can, and must, be improved by the introduction 
of automatic working. The fundamental truth of Mr. 
PoLLEY's contention is, however, not affected by such 
matters. A new tool, however sound it may be, requires 
for its full efficiency a certain special method of operation. 
If it does not receive that its introduction is hardly worth 
while. That is a lesson which in these times of change has 
not always been as well learnt as it might have been. | 


Electrotechnical Work at the N.P.L. 

A FEATURE of the work conducted in the Electrotechnical 
Department of the National Physical Laboratory, according 
to the summary given in the last report, is the number 
of researches undertaken for scientific and technical 
bodies. Some of these have been noticed already in THE 
ELECTRICIAN, and only require brief comment. But 
among them may be mentioned those on buried cables, which 
were conducted for the British Electric and Allied Industries 
Association. A further development is the determination 
of the permissible current for cables which are intermittently 
loaded, a matter that is being studied at the request of the 
Ship Wiring Rules Committee of the Institution. Electrical 
engineers’ tests on fuses have already led to the conclusion 
that the accepted value of the peak current which flows 
when a fuse melts is too low. Other work on meters, 
special forms of accumulators and electrical revolution 
counters is mentioned. The research on the resistance of 
porcelain at high temperatures has involved the con- 
struction of a special furnace and electrodes, and presents 
difficulty on account of polarisation effects. Tests are 
being conducted on the efficiency of joints at contacts, 
resistance alloys, etc. Two pieces of new apparatus deserve 
mention, namely a universal multi-range ammeter shunt 
and a thermostatic control for ovens. The shunt has 
several features of interest, notably the fact that the switch 
contact resistance does not affect the accuracy of the 
reading. For thermostatic controls a straight bimetallic 
strip regulated by a screw has hitherto been used. Trouble 
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has, however, been experienced from the binding of the 
screw thread at high temperatures and a spiral of bimetallic 
strip has now been substituted. A selenium cell regulator, 
mentioned in last year's report and used for current 
regulation, has proved very sensitive, a machine giving 
I000 A having been regulated to within +0.3 per cent. 
for a week on end. Apparently the difficulty of want of 
constancy in the cells has now been overcome. 


Developments in Photometry. 

THE account of the photometric work and experiments 
on illumination given in the Annual Report of the National 
Physical Laboratory is exceptionally full. The apparatus 
for obtaining polar curves of light distribution has been 
improved, especially with a view to tests on large sources. 
A full account is given of the spherical photometer, which 
was constructed from a submarine mine case 3ft. in 
diameter, with a whitened interior. The apparatus seems 
to have proved very useful, especially for gasfilled lamps, 
which cannot be rotated during test on account of centri- 
fugal currents being set up in the gas, and so bringing 
about alterations in temperature and candle-power. 
Some work undertaken for the Board of Trade Committee 
on Ships' Lights is mentioned, and tests have been made 
on large 4 000W. incandescent gasfiled lamps for light- 
house work at the request of Trinity House. Work on 
searchlight carbons has been confined to a determination 
of the distribution of radiation throughout the spectrum. 
It is interesting to note that the Laboratory is now doing 
some useful work on practical lighting problems. Thus, 
tests on models have been applied to the study of access 
of daylight in the National Gallery, and the department 
has been consulted by the Office of Works in regard to special 
roof design. Some comprehensive tests on the lighting 
of public buildings (an account of which was recently 
given before the Illuminating Engineering Society) are 
also mentioned. Other experimental work on the effect 
of a mixture of natural and artificial light, undertaken 
in co-operation with the Departmental (Home Office) 
Committee on Lighting in Factories and Workshops, is пом 
proceeding. 


Delay in Granting Patent Applications. 

WE have already criticised the Patent Office for the long 
delay which occurs in investigating [applications for the 
grant of letters patent for inventions, but we are astounded 
to learn that this delay is still being attributed to the arrears 
caused by war conditions and to the deplet:on of the staff 
for military service and other public work. This, at any 
rate, was the substance of the reply given by Sir W. 
MITCHELL THOMSON to Captain WEDGWoop BENN in the 
House of Commons last week, and it shows a strange 
disregard of the public interest. The charges and renewal 
fees are sufficiently high to enable the Patent Office to 


secure a large annual surplus, and the first charge upon 


this profit should be such a reorganisation and increase of 
the staff of the Department as would make it reasonably 
efficient and up-to-date. Undue delay in the investigation 
of patent applications militates against progress in industry 
and we hope that the subject will be dealt with at once and 
all cause of complaint removed. The talk of an insufficient 
staff is puerile. There are plenty of qualified engineers 
capable of filling the position of assistant examiners, and 
the true explanation is that probably an economy wave 
has affected the Department. But there is such a thing 
as false economy, and this is one example. 
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Facta non Verba. 


THE persistent criticism, often unfair, of the Telephone : 


Department of the Post Office has had at least ane good 
result. It has roused its members from the self-satisfied 
lethargy which so often envelops the staff of such under- 
takings, and has at the same time made them much more 
human. A striking example of this is to be found in a 
pronouncement of Mr. R. A. DALZELL, the recently- 
appointed director of Telegraphs and Telephones. After 
stating his belief in the*future of automatic telephony, 
and making some prophesies about their future which 
may or may not be justified, Mr. DALZELL states that he 
wants ‘‘ the public who are, after all, the most important 
part of the organisation, to be in the full confidence of 
the Post Office. . . . It is only with the subscribers’ assistance 
and co-operation that real efficiency can be secured, and 
it is then up to the officials to strike out along the line of 
development." This is a change indeed! To most 
Government departments the public just fail of being 


unmitigated nuisances in so far as they provide money 


for salaries and accommodation for peaceful contemplation 
of the outside world. If Mr. DALZELL can really make 
the Post Office believe in the public and work efficiently 
(not only talk about it), he will deserve a monument 
more lasting than brass. For complacency is the real weak- 
ness of the system, and many there are within the depart- 
ment that know it. 


Parsimony at Dundee. 

THERE seems every possibility of Dundee making an 
exhibition of itself. Following on the resignation of 
Major RICHARDSON from the general managership of the 
electricity department, the powers that be offered the 
position to Mr. D. Н. В15нор, the station superintendent, at a 
salary of {800 per annum. He has, however, refused on the 
grounds that he would damage himself if he accepted. 
The generating plant installed at Dundee now amounts to 
16500 kW, and the connections to 34499 kW. The 
I.M.E.A. scale rate for the managership is therefore ХІ 350, 
and we congratulate Mr. BrsHOP on his steadfast refusal to 
"blackleg." But а more important point is that the 
Dundee City Council have not yet learnt the great lesson 
that to obtain a good man it is necessary to pay a good 
salary, and that efficiency in an electricity supply under- 
taking is only achieved when a good man directs affairs. 
The present excellent condition of the Dundee electricity 
undertaking may be ascribed to the work of both Major 
RICHARDSON and Mr. BisHop. To a certain extent the 
Town Council recognise this by wishing the latter to succeed 
the former. But they have spoilt their beau geste by their 
parsimony and will now get the man they deserve, if they 
get one at all. 


In Fifty Years. 


THE two greatest boons which the engineer, using the 


description in.its broadest sense, has conferred upon the 


world, are mechanical transport and electrical communi- - 


cation. Both have been born and have reached their 
present state of development within the last hundred vears ; 
and the latter has been the product of a period which can 
be measured by the lifetime of the three latest generations, 
Those of us who inhabit this planet to-day take both these 
benefits so much: as a matter of course that it is a 
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little difficult to visualise what existence was without 
them. But MACAULAY, in his essay on Lorp CLIVE, gives us 
some idea of what the voyage to India was in the early ` 
eighteenth century, and communication with those distant 
parts was, of course, conditioned by the same lack of 
speed. The result was that a young man proceeding 
to take up a position in one of the distant British possessions 
was almost as much lost to his family as if he had departed 
this life, and news about him was difficult to acquire, 
and as out-of-date when acquired as if he actually 
had. Those were the days before spiritualism. In 
the spheres of Government and commerce transport and 
communication were equally difficult, and, though perhaps, 
the disadvantages under which affairs had to be conducted 
were not evident to those affected, they are patent 
enough to us. 


Communication Fifty Years Ago. 


In transport matters began to improve rather over one 
hundred years ago, but it is a little startling to recall 
that it was only fifty-six years ago since the trans-Atlantic 
telegraph cable first functioned successfully, and only 
fifty-two since telegraphic communication was estab- 
lished between this country and India. That being so, 
we feel that the differences that have been brought 
about by submarine cable enterprise cannot be over 
emphasised (if we labour the point, we apologise). For 
instance, in 1870, there occurred two widely different 
events—the Franco-German War and the death of CHARLES 
DicKENS. The course of the former and the shock of the 
latter were known almost simultaneously with their occur- 


.rence not only in this country, but throughout most of 


Europe and the United States, thanks to the telegraph. 
They were not known for weeks, thanks to the absence of the 
telegraph, in India, Australia, and other remote British 
possessions and parts of the world. In this respect, 
therefore, a large part of the earth was, only fifty-two 
years ago, on a level as regards news with the condition 
of this country at the time of Trafalgar, nearly seventy 
years before, when the death of NELSON was not known in 
London until some three weeks after it had happened. A 
great change had, therefore, taken place in those seventy 
years—a change which has been both for good and evil, 
but a greater change has taken place since. 


Submarine Cable Mileage— Then and Now, 


To-day we celebrate the jubilee of the foundation of 
the Eastern and Associated Telegraph Companies. In 
June, 1872, the four companies owning the seven thousand 
odd miles of cable which formed the telegraphic route to 
India wcre amalgamated to form the Eastern Telegraph 
Company, while.a year after a similar association took 
place between the Eastern Companies and the companies 
owning the cables serving the Straits, Java, China and 
Australia. Around this nucleus has grown up the Eastern 
Associated Telegraph Companies with a present cable 
mileage of 130 000 out of a total throughout the world 
of 300 000 miles owned by some fifty odd private com- 
panies and governments. | 


Technical Advances since 1872. © 


On another page of this issue we give some account of 
the technical advances that have taken place in the conduct 
of submarine telegraphy since 1872. The striking thing 
about them is that thev are at once so large and so small. 
Modern submarine telegraphy may be said to have begun 
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with the first successful Atlantic cable in 1865. But that 
success was only obtained after a great deal of failure 
and after the expenditure of much money and the pouring 
out of much enterprise and genius. Sir CHARLES BRIGHT has 
told the tale in the Jubilee Commemoration number of 
the “ Journal of the Institution of Electrical Engineers," 
and from the details he gives it is obvious that the 
difficulties that were faced and successfully overcome 
were not less than those with which other pioneers have 
had to deal, though the result was more permanent that 
is often the case. 


Ceble Construction. 


This particularly applies to the construction of the cable 
itself. The submarine cable of to-day differs in essentials 
hardly at all from the submarine cable of 1872. The 
quantity of gutta-percha and copper per mile has been 
increased, thus making higher speeds of signalling possible, 
and the practical limit in this direction has probably been 
reached. Gable-laying and repairing gear has also not 
undergone any great change, while fault and break testing 
has as nearly reached perfection as is possible in electrical 
work. 

The Changing Place of the Human Element. 


ON the other hand such improvements have been made in 
the transmitting and receiving apparatus as to make the 
working arrangements to-day very different from what they 
were fifty years ago. This difference has been attained by 
the increasing elimination of the human element from the 
actual work of transmitting and receiving, and bythe constant 
application of the human element to the work of improving 
the apparatus itself. These twin paths of endeavour have 
resulted in the introduction of the siphon recorder, duplex 
working, automatic transmission, the magnetic shunt, auto- 
matic relays, interpolators, perforators and of magnifiers, 


until while fifty years ago a message from London to 


Singapore had to be dealt with thirty times manually, 
to-day the human element is introduced once only, when the 
perforated tape is prepared in London 


A True Revolution. 


It has been said that the true revolutions are not those 
which occur suddenly but those which take place gradually. 
If we wished for an example to support that proposition 
we could not think of a better than the revolution which 
has been wrought by submarine telegraphy during the 
past fifty years. It has brought the world to our breakfast 
tables and effectually dispelled space. Its future is not 
unlikely to be as prosperous as its past, and it may well be, 
as Dr. MALCOLM has well said, “ that cable telegraphy is 
about to enter upon a period in which all its past achieve- 
ments will be excelled.” 


A Triumph of Personality. 


Now, any account of technical progress tends to be a 
little impersonal. Advances are not the work of one man, 
but rather come from the interplay of the ideas of a few and 
from the accumulated experience of the many. In the 
history of submarine telegraphy there are, however, some 


names which stand out above many others hardly less 


distinguished. KELVIN comes first, followed in close 
succession by BRIGHT, WHEATSTONE, COOKE, SIEMENS, 
WILLOUGHBY SMITH, VARLEY, OANNING, MUIRHEAD, 
FLEEMING JENKIN, and in more recent days, JUDD, 
S. G. Brown, GAYE, GREED, GULsTAD, HEURTLEY and 
FRASER. We can mention only a few where the credit 
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must be given to so many. But these stand out as those 


who have made submarine telegraphy the successful enter- 
prise that it is to-day. 


Two Great Commercial Directors. 


But we must not stop here. It is the fashion in technical 
circles to belittle the effect on scientific progress of the 
help given by commercial men. That the debt is repaid 
with interest in the attitude of commercial men to those 
engaged in scientific and technical pursuits does not make 
matters any better. For both are necessary to development; 
and that statement is proved in the history of submarine. 
telegraphy. The courage of the BRETTS and of FIELD 
during the early failures of the Atlantic cables is a case in 
point, but the outstandingfexample is that of Sir JOHN PENDER, 
who not only supported this work with funds but whose 
commercial foresight and enterprise have been given a not 
inappropriate monument in the Eastern and Associated 
Gompanies as we know them to-day. In 1888 it was said 
of Sir JOHN PENDER by Гокр DERBY that he was 

“ the greatest benefactor to the cause of telegraphy that has 
yet appeared. With him success was only a beginning. He 
was not content to win a victory—he knew how to improve it 
when won.... No doubt he has not done these things alone. 
Others have helped and helped largely, but I am sure I shall 
not be contradicted when I say that those who have the best 
right to participate in the credit would be the кайкып to award 
our friend the largest share in it.” 

These arè true words and what was applied in 1888 to the 
father might with equal truth be applied in 1922 to the son, 
Sir JOHN DENISON-PENDER, who since his father’s death in 
1896 has, as Chairman, played a pre-eminent part in the 
work and success of the Eastern group. During the war 
he was never absent one day from his post, playing a great 
part in controlling an organisation which was vital 
to the British and Allied Governments for keeping in touch 
with the outposts of empire, the armies and the fleets abroad. 
With great appropriateness he is presiding over the cele- 
brations that are taking place next week, and we hope that 
he will long be spared to take an active share in the business. 
For the electrical industry could do with more PENDERS. 


e e e 
Radio Broadcasting in Great 
e e 
Britain. 

IN commenting last week on the delay that has occurred 
in the inauguration of “ broadcasting ” in this country we 
gave as the reason the failure of the manufacturers to agree 
upon the conditions under which the scheme shall be 
carried out. Though this delay is unfortunate, at least it 
has its bright side, as it will allow a most careful and 
thorough examination of all aspects of the question to be 
made, as we hope it will be made. The necessity of such 
examination is best illustrated by considering the present 
position of broadcasting in the United States. The early 
success of that method of disseminating news has resulted 
in the indiscriminate establishment of broadcasting stations 
some of which are publicly and some privately owned. 
The result has been confusion worse confounded, real 
danger and much bad feeling. 


Technical Difficulties. 

EVEN so it is only during the last few weeks that the 
United States Government has taken action to co-ordinate 
and control indiscriminate transmission from radio tele- 
phonic stations. As is well known, when two broadcasting 
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stations send out messages at approximately the same wave 
length they interfere with each other and the listener hears 
the conversation of two people speak'ng at the same time. 
It is not surprising, therefore, to learn that the absence of 
a co-ordinating authority in the United States has resulted 
in a service which is unsatisfactory to the public owing to 
the lack of agreement as to hours of operation, wave 
lengths employed and the character of broadcasted matter. 
A Wise Decision. 

The British Government has wisely decided that broad- 
casting licences shall not be issued until those interested in 
‘carrying out this work are agreed on a scheme which will 
ensure, in the first place, efficiency and continuity of 
broadcasting, and, in the second place, agreement iespecting 
hours of working, wave lengths, and number and location 
of stations. Only in this way can confusion be prevented. 
Furthermore, the Government desires to prevent the 
broadcasting of advertising matter, in addition to its being 


necessary to safeguard the interests of newspapers апа. 


news agencies, Army, Navy and Air Force work, com- 
mercial radio-telegraphy, etc. 


Recent Broadcasting Developments. 
THE present position may be stated as follows: We 
understand that about twenty manufacturers applied to 
the PoSTMASTER-GENERAL for leave to broadcast, and that 


during the preliminary discussions it became evident that - 


the erection, equipment, maintenance and operation of a 
proper broadcasting station would cost approximately 
{20 000 per annum. A number of manufacturers therefore 
intimated their desire to abandon the idea of broadcasting, 
but about six of the largest electrical concerns in the 
country interested in radio developments are prepared to 
continue. The manufacturers appointed a sub-committee 
to draft a scheme, and this committee reached agreement 
on all main features of a broadcasting system for Great 
Britain. They were, however, unable to put forward an 
agreed scheme for one company to undertake broadcasting. 
As we announced last week, the manufacturers have now 
divided themselves into two groups, each of which is pro- 
ceeding to form a broadcasting company, with one or 
other of which all manufacturers of radio apparatus will 
be associated. At the same time the POSTMASTER-GENERAL 
has intimated his willingness to give a licence to each of 

ee companies to operate stations. The two groups 
between them will undertake to establish a sufficient 
number of stations to serve the whole country. There will 
probably be one station belonging to each group in London, 
and Seven other stations distributed throughout Great 
Britain divided between the two groups by mutual arrange- 
ment or, if agreement is not ‘reached, by allocation of the 
POSTMAsTER-GENERAL. 

We hope that details of working arrangements betnwee 
t бе two groups will shortly be settled and that broad- 
casting will be established on a basis which will give 
eficient and continuous service to the public without that 
hopeless confusion and lack of adequate control which is 
Evident in the United States. | 


The Cost of Broadcasting. 

THE financial side of broadcasting is not without im- 
Portance. If each of the above nine stations is to cost 
annually about {20 000 the two broadcasting groups must 

dget for an outlay of £180 000 per annum. In order to 
assist the groups in securing an adequate return for this 
large sum it has been suggested to the POSTMASTER- 

GENERAL that a portion of the licence fees paid by users 
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of receiving sets should be returned to the broadcasting 
groups. The groups represent between them the whole 
of the manufacturers of radio apparatus in this country, 
and their constitution is such that a genuine manufacturer 
must be admitted if he so desires. The arrangement, 
therefore, does not exclude any genuine manufacturer, 
either now or in future, from playing his part in the business 
of manufacturing and selling receiving sets, and cannot, 
therefore, in any sense be regarded as creating a monopoly. 
Should the share of the annual licence fee paid to the 
broadcasting groups provide more money than is necessary 
to carry on the work, the licence fees could be automatically 
reduced. * 4 \ | 
The Exclusion of Foreign-Made Apparatus. А 
RADIO receiving apparatus lends itself particularly to 
manufacture abroad, in countries on the Gontinent where 
the depreciated ,exchange make it possible to export 
receiving sets to this country at a price which would pro- 
hibit manufacture here. If this is allowed a promising 
new industry, which will give employment to a very large 
number of people, will be strangled before it has a 
chance to succeed, and an opportunity of relieving distress 
arising from unemployment will be lost. Help to this 
industry, which may have ramifications far more important 
from the national point of view than the provision of 
entertainment or even methods of communication, must be 
given some way. It was suggested that, the POSTMASTER- 
GENERAL should agree not to license receiving sets unless 
made by members of one or other of the broadcasting 
organisations, and he has conceded this important point. 


Broadcasting Possibilities. 

IT is questionable whether manufacturers would be pre- 
pared to risk incurring the heavy expense attached to a 
broadcasting scheme if conducted in a proper manner, 
unless some assistance on the lines suggested were provided. 
It is also not unreasonable to ask the: public to assist in 
the cost of broadcasting, in view of the likelihood of 
providing programmes such as the following, which is 
typical of the best American stations. At six o’clock each 
evening a summary of important news, commercial, 
general, and sporting, followed at 7 p.m. by special ad- 
dresses and lectures by business men and women. At 
7.30 p.m. a bed-time or nursery story is provided for 
children, and at 8, for the remainder of the evening, a 
high-class musical programme comprising vocal and 
instrumental items or orchestral selections. Time signals 
are radiophoned at definite hours. On Saturdays the 
musical side of the programme is increased to include 
afternoon as well as evening performances. On Sundays 
church and chapel services and sermons are transmitted 
during morning and evening; with a Bible story for children 
during the afternoon. The lectures and music cover an 
extraordinarily wide range and appeal to,all tastes. While 
the character of the broadcasted matter is varied the 
quality is uniformly high. The tendency,is to avoid 
transmission of gramophone music. 

There will be nothing of interest to hear until broad- 
casting programmes are established, but a number of 
English stations can be set up very quickly once the 
preliminary discussions are completed and conditions of 
working settled, and there is reason to believe that by the 
autumn the country will be able to enjoy the best broad- 
casting in the world. We hope that this belief will be 
realised, for, as we have already urged, the matter is one 
of considerable importance to the electrical industry. 
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THE JUBILEE OF THE EASTERN TELEGRAPH CO. 


A Monument to Sir John Pender—Little Change in Cable Construction— 
Working Arrangements, Past and Present—Some Notable Instruments— 
| The Apotheosis of the Human Element. 


June 1872 is an historic date in the electrical industry, for 
the four companies then owning the seven thousand odd 
miles of cable, forming the telegraphic route to India, 
which had been laid two years previously, were 
amalgamated into the now world-famous Eastern Tele- 
graph Company. Within a year the same process of com- 
bination was resorted to by the three companies owning 
the six thousand miles of cable beyond India, which had 
been laid in 1870. and 1871, for connecting that country 
with the Straits, Java, China, and Australia. Around this 
nucleus has grown up the Eastern Associated Telegraph 
Companies, with a present cable mileage of 130 000 out of 
a total throughout the world of 300 ооо miles owned by 
some fifty odd private companies and governments. 

; Sir John Pender. 
_ A survey of the growth of the Associated Telegraph 
Companies must inevitably centre round the name of Sir 


Sas 


THE LATE Sir JOHN PENDER. 
One of the Founders of the Eastern and Associated Tel graph Companies, 
and their Chairman from 1372 to 1596. 

John Pender. To his courage was due the ultimate success 
of the Atlantic cable, and to his energy and sound com- 
mercial instincts must be attributed the formation, and 
prosperity of the great cable system now celebrating its 
jubilee. He remained at the head ofthe telegraphic world 
until his death in 1896. The work he undertook is now 
directed by his son, Sir John Denison-Pender, the present 
chairman of the principal companies comprising the 
associated group. 

| Fifty Years of Cable Construction. 

It may seem remarkable to many that the construction 
of submarine cable has undergone but little change during 
‘the last fifty years. Gutta percha then was, and still is, 
the material used for insulating the conductor, and it has 
proved to have practically an indefinite life when submerged 
in the sea. Some improvement in the direction of lowering 
‘the inductive capacity has been made by the choice and 
treatment of the gums used. But the tendency has been 
‘in the direction of increasing the quantity of copper and 
gutta percha per mile, thus making higher speeds of signal- 


ling possible. This increase would seem to have reached its 
practical limit in the Ascension- Buenos Aires cable laid 
in 1910, with 700 lbs. of copper and збо lbs. of gutta 
percha per mile. This cable is the longest owned by the 
Associated Companies, having a length of 3 144 miles. 
The similarity of modern cable with that of fifty years 
ago is reflected in the small change that has occurred in 
cable laying and repairing gear. The sound design 
and construction of this equipment is proved by the 
numerous repairs of cables in depths of around three 
nautical miles where the tensile strength of the steel used 
for the sheathing wires allows of but a very small factor of 
safety. There is likely to be but little change in cable 
ship gear until requirements suffer some radical change, 
as may be anticipated when an attempt is made to introduce 
coil loading into deep sea cables, a project that has only so 
far been attempted in shallow water for telephone cables. 


Str TouN DENISON-PENDER. 
Chairman of the Eastern and Associated Telegraph Companies 
since his father’s death in 1906. 


The high pitch to which fault and break testing has been 


brought is largely attributable to the electricians of the 
Associated Companies, amongst whom may be mentioned 
A. E. Kennelly, J. Anderson, J. Elton Young, and C. W. 
Schaefer. | 


Working Arrangements—Past and Present. 
Improvement in the working of cables has been some- 


what similar to the rapidly rising curve of human progress ; 
the changes in the last ten years being far greater than those 
of the previous forty. Fifty years ago all cables of 500 
miles or more in length were worked with a reflecting 
galvanometer as the receiving instrument, the letters being 
called out by a clerk as he watched the spot of light moving 


to left or right, indicating the dot or dash of the Morse 


code, in response to the manually operated sending key. 
The maximum speed was usually governed by the skill — 


of the clerks, good operators being capable of a speed of 
150 letters per minute. This system of working meant the 
introduction of the human element three times for each 
section of cable passed over, or about thirty times for a 
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message to Singapore. This was not so great a disadvan- 
tage then as it would be now, as messages then were written 
in plain language, the highly developed codes now in use 
not having then been compiled. 

The cables were worked simplex (t.e.—in one direction 
only), with a condenser at the receiving end to curb the 
signals and circumvent the wandering zero due to earth 
currents. The use of condensers for this purpose was 
patented by Varley in 1862. 


The Syphon Recorder. 

Lord Kelvin's syphon recorder, although devised some 
years previously, did not make its appearance in the service 
until the later ‘seventies. ‘This instrument, and in fact 
nearly every cable receiving instrument that has been 
devised since, depended upon the D'Arsonval galvanometer 
principle, the received current passing through a coil 
suspended in a magnetic field, the coil movement depending 
upon the strength and direction of the received current. 
The recorder immediately saved one operator per cable, 
the permanent record also contributing to greater economy 
. of cable time; it was many years, however, before the 
mirror galvanometer was entirely displaced. The receiving 
clerk wrote off the messages from the recorded signals, the 
message, if it had to be retransmitted, being sent on 
from the written copy. Perhaps twenty years elapsed 
before it was thought of cutting the recorder slip into 
lengths containing a few words each and gumming them 
upon forms, this saving the necessity of writing off messages 
that had to be retransmitted. The gumming of slip became 
à great advantage when automatic transmission, with its 
higher speeds, was introduced in the early "nineties. 


The Introduction of Duplex Working. 

Àn important advance occurred in 1875 when Messrs. 
John and Alexander Muirhead and. Mr. Herbert Taylor 
successfully applied the duplex system to the Marseilles- 
Bona cable. The system employed was based upon 
patents taken out the year before by the two latter gentle- 
men. The principle of these patents, in which resistance 
and capacity were distributed throughout the artificial 
line, instead of trying to imitate these two properties 
separately as had previously been done, is still the basis of 
artificial lines of to-day, the only improvement being the 
provision of lines in which the two electrical properties are 
invariable with temperature. Duplex working, which 
meant that the possible carrying capacity of the cables was 
nearly doubled, was introduced in the course of a year or 
two on all cables in the service where the traffic was 
sufficient to warrant it. | 


Automatic Transmission. 


The first automatic transmitter controlled by perforated . 


slip for cable code working was brought forward by Sir 
illiam Thomson (afterwards Lord Kelvin) and Prof. 
Fleeming Jenkin in 1875, not so much with the object of 
obtaining high speeds, as to provide an automatic curb, 
each beat forming a letter element being followed by a 
shorter beat in the opposite direction to hurry the discharge 
the Cable. The traffic requirements of that time did 
hot Iequire such an instrument, so that it never came 
to general use. In the early ‘nineties the need for higher 
Speeds began to be felt, and an automatic transmitter 
Th 'gned by Dr. Muirhead was introduced into the service. 
© instrument was on somewhat similar lines to the 
how, Stone transmitter used on land lines, sending, 
ever, cable code instead of the long and short of the 
| ды Моге. This instrument was also designed to send 
meng current after each beat, but this was not often 
ME use of, due to it giving a greater disturbance on 
"Plex, and also because condenser curbing gave equally 
: results. Automatic transmission resulted in higher 
La for several reasons; the perfect formation of the 
Pies at the sending end ; the more continuous operation 
е cable; and the possibility of sending at far above a 
manual speed, the perforated slip being prepared by two or 
More operators, ‘ 
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| "The Judd-Fraser Transmitter. 

Dr. Muirhead's transmitter held the field until 1905, 
when an improved transmitter was invented by Messrs. 
W. Judd and A. Fraser, of the Eastern Associated Com- 
panies. This was more simple to adjust, and more reliable 
in its action. No attempt was made in this transmitter to 
introduce a curb, a definite earthing period being given 
after each beat, this being the condition in which Dr. 
Muirhead's transmitter was generally used. This improved 
transmitter is still used in practically its original form. 

The Magnetic Shunt. 

Automatic transmission, with its increased speed, led 
to a demand for an improvement in the definition or shaping 
of the received signal. This was attained by the introduc- 
tion of the magnetic shunt by Mr. S. G. Brown, F.R.S., 
the use of inductance in this manner, it is believed, having 
originally been suggested by Cromwell Varley. This 
piece of apparatus, which aimed at a maximum of induct- 
ance with a minimum of resistance, was used in the 
receiving circuit in association with a capacity. With 
correct values of inductance and capacity, good definition 
can be obtained at a speed that is limited only by the 
sensitivity of the receiving instrument, providing the 
received signal amplitude is well above that arising from 
duplex and other disturbances. | 

The Introduction of Relays. | | 

The fact that at most stations the majority of the 
messages have to be retransmitted led to the introduction 
at many stations, soon after the recorder came. into 


general use, of a system known as ' human relay." In this. 


system the sending key of one cable is placed adjacent to 
the recorder of another, the recorder signals being read and 
passed on by one operator. This scheme gave satisfaction 
until the introduction of the automatic transmitter, when 
the need was badly felt of an automatic relay. Many 
efforts had been made to produce such a relay, with little 
success, due to the small energy value and distorted form 
of the signals it had to deal with. In 1902 the drum relay, 
the invention of Mr. S. G. Brown, was introduced. The 
contact friction of the tongue moved by the receiving 
coil was overcome by arranging the contact to be made 
upon the periphery of a rotating silver drum. The success 
of this relay was largely dependent on the improved defini- 
tion of signals brought about by the magnetic shunt. The 
drum relay was the only relay used on long cables for over 
ten years, in spite of the dexterity required in adjusting it 
mechanicallv and electrically. 
The Use of Butt Contacts. 

In the early days of the War, when the traffic had in- 
creased to several times its pre-war figure, due partly to 
the cessation of the Great Northern and Indo routes to 
India and the Far East, relays were badly needed for using 
in conjunction with receiving perforators in order. to cope 
with the work. Under the direction of Mr. Judd, the 


Electrician-in-Chief, many stations constructed what has . 


become known as the fork relay, the essential parts of which 
are gold wire antenne attached to the receiving coil 
making contact on silver butts. Many attempts had 
previously been made to devise some such form of contact 
relay, but the mistake had generally been in making the 
antenne and butts of the same metal in order to facilitate 
the contact between them, which aim was accomplished, but 
the current across the contact caused a slight welding to 
take place between the similar mctals, and the reluctance 
to part again made reliable working hopeless. The use of 
silver and gold is largely due to the experiments of Mr. W. 
Gaye; the late Mr. H. G. Barwell being responsible 
for the relay at present in use that developed from the 
above, in which the silver butts are allowed to follow the 


changes in zero of the receiving coil due mostly to earth 


currents. This obviates the necessity for using the un- 
shunted receiving condenser required by the drum and fork 
relays, which unshunted condenser means the provision of 
intricate local circuits to obtain the " shaping” of the 
signals | | | NET 
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Interpoletors. | 

With the introduction of the first drum relay, an attempt 
was made to correct the formation of the signals that had 
suffered the distortion that is unavoidable in reception, the 
instrument to accomplish this being termed an interpolator. 
Little success was obtained until the instrument due to 
Mr. A. Fraser was devised about 1908. The success 
of this instrument immediately made it possible to extend 
its functions so that instead of sending into another cable, 
a tape could be perforated and used either for actuating 
the transmitter of another cable or for passing through a 
machine that changed the signals into ordinary typed letters. 


Receiving Perforators. 

In 1911 the very ingenious automatic perforator of Mr. 
F. G. Creed was introduced for use on the land lines between 
London and Porthcurnow (Lands End). This instrument 
can perforate Morse slip from Morse signals at speeds 
up to 250 words per minute. In conjunction with this Mr. 


Creed provided an equally ingenious typewriter that pro- 


duced tvped letters under the actuation of the perforated 
slip. The Morse slip from the Creed perforators at Porth- 
curnow was utilised for sending cable code into the six 
cables landing there at that time. This was effected by a 
very clever adaptation of the cable code transmitter due to 
Mr. K. L. Wood, not the least ingenious part of which was 
the arrangement by which the mere opening or closing of a 
single way switch adapted the instrument to take either 
Morse or cable code tape, sending cable code signals from 
either, 
K. Gulstad's Relay. 

In the last few years many of the companies' cables have 
been converted to the use of the Morse code, usually using 
for reception a relay of the gold wire antenne type in 
conjunction with the vibrating relay of K. Gulstad, of the 
Great Northern Telegraph Co. Details of this instru- 
ment, which is essentially a Morse instrument, were freely 
published to the world in 1898. The use of Morse enabled 
the receiving perforator of Mr. Creed to be used on the 
faster cables, it being found that this instrument was well 
adapted for use with the distorted signals of cable working. 
For slower working Mr. Fraser's perforator was adapted to 
work from Morse code, a great advantage of this instru- 
ment being that it could be easily altered to perforate 
either code from the Morse signals. 

The cable relay, which was originally designed as a 
retransmitting instrument, has now become more gencrally 
an instrument for actuating perforators. 

The Effect of Magnifiers on Reception. 

The possibility of obtaining higher speeds by using more 
sensitive receiving instruments has long been realised, 
and a means of magnifying the received current has occupied 
the attention of cable engineers since the earliest days. The 
first satisfactory magnifier was the hot wire instrument 
devised by Mr. E. S. Heurtley, and patented in 1908. 
. The use of a magnifier, however, brings difficulties in its 
train, as the duplex balance has to be refined, always a 
difficult procedure, and the degree of magnification that can 
be used is generally limited by the degree of perfection of 
the balance. Also, disturbances which may be unnoticeable 
without a magnifier, such as arise from induction from 
power mains and other circuits, often become most 
aggravating when a magnifier is introduced. 

Numerous types of magnifier have been devised since 
that of Mr. Heurtley, the water jet method of Mr. Axcl 
Orling and the selenium cell arrangement of Mr. K. C. 
Cox forming two of the most successful. 

The magnifier mostly in use in the Associated Companies, 
which has been developed by the staff of the latter, depends 
upon the movement of a platinum pallet in acidulated 
water. This varies the resistance between itself and two 
fixed electrodes, electrolvsis being avoided by using an 
alternating current. The idea is believed to have first 
been tried by Mr. Judd in 1889. 

As a contrast to the message to Singapore of fifty years 
ago which required to be dealt with manually about thirty 
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times, a message of to-day to that city has the human 
element introduced once only, when the perforated tape is 
prepared in London. | 

The Future. 


In conclusion, it may be fitting to quote Dr. H. W. 
Malcolm.* “ The possibilities in the future of cable 
telegraphy in its own sphere are as brilliant as are those of 
wireless telegraphy. Although the difficulties in the way 
of their realisation must not be underestimated, none appear 
to be insuperable. Their specdy translation into fact is a 
task worthy of the greatest efforts of the engineers to whom 
it is entrusted. But much depends upon the manner in 
which they are supported. Given the spirit of indomitable 
perseverance, the commercial large-mindedness, and the 
scientific intelligence which alone made Atlantic telegraphy 
possible, there can be but little question that cable tele- 
graphy is about to enter upon a period in which all its past 
achievements will be excelled.”’ 


Review. 


A Life of George Westinghouse. By H. G. Provt. 
(London: Benn Brothers, Ltd.). Pp. 375. 18s. net. 

The recent Jubilee Commemoration of the Institution of 
Electrical Engineers forced many of the pioneers of the 
industry into an unwonted autobiographical vein, and 
resulted in the collection of a great deal of useful data for 
working up by the historian of the future. But electrical 
progress has not been confined to this country, and this life 
of George Westinghouse will, therefore, form a companion 
volume to that which records the doings of our own pioneers. 

In -essence it is the usual story. Self-education, fixed 
purpose, continual disappointment, inexhaustible vigour, 
great courage. and, finally, success. In some ways Westing- 
house was more fortunate than others of his kind. In 1856 
(when he was ten years old) his father established in Schenec- 
tady a shop for making agricultural machinery, mill ma- 
chinery and small steam-engines. Here George passed a 
happy boyhood, and here he returned to begin his life's work 
after a period of fighting in theCivil War. All his life he was 
an inventor. His first patent, in 1865, was of a rotary steam 
engine. In his last illness he designed a wheel chair to be 
aperated Бу, ап electric motor. Not unnaturally his early 
work was with railways, and in 1869 he first patented his 
air-brake. About 1880 he turned to signalling and inter- 
locking problems, while before 1890 he had championed 
the alternating current and assisted to inaugurate an in- 
dustry which is still growing, and to begin a controversy 
which is, as yet, unsettled. His activities were world-wide 


апа the book contains an impressive list of the Westing- 


house Associated Companies chronologically arranged. 

But his work was not always crowned with success. The 
present Westinghouse Company itself tended to outgrow its 
strength, and in 1907 passed into the receiver's hands, and 
finally out of his control, though it retained his name. His 
air-brake was received coldly by the conservative railway 
interests, and it required a successful accident, which might 
have been a tragedy, to demonstrate its possibilities. The 
early struggles with the apparatus and its final success are all 
adequately chronicled bv Mr. Prout. 

But it is in chapter IV. and the succeeding chapters that 
electrical engineers will find the really interesting matter in 
the book. These contain a detailed, if somewhat biassed, 
account of Westinghouse's advocacy of the alternating current 
as opposed to the direct current svstem. That he was on the 
winning side is now generally recognised, but perhaps that 15 
more due to circumstances than conscious effort. It 18 а 
pitv that the account is written rather on the top note and 
significant that in the description of the development of 
the incandescent lamp no mention is made of Swan. Nor 
of Wilde, Siemens, Paccinotti. or Hopkinson in dealing with 
the dynamo. Nevertheless these chapters give a more 
detailed account than we have seen elsewhere of the early 
developments of electrical engineering, and for this reason 
are well worth studv. In fact, Mr. Prout has succeeded m 
showing that Westinghouse was a great man, and in writing 
a readable book. Не is to be congratulated on both counts. 
MOREM EOD NIS LAE NUR ы NN d eee eae 

* “The Theory of the Submarine Telegraph and Telephone 
Cable." (Renn Brothers, Ltd.) 
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Water-Power Developments in North Wales. 


By JOHN B. C. KERSHAW, F.I.C., F.S.S. : 


The North Wales and Chester Electricity District, it is 
expected, will be the first to receive formal recognition under 
the Electricity Supply Act of тото. For it is rather over 


twelve months since the Commissioners held their preliminary | 


inquiry into the two rival schemes for this area, and reported 
in favour of that prepared by the North Wales Power and 
Traction Co. Since that decision was published, the work of 
preparation for the change has been carried on very actively 
in the two coast towns which will be the first to receive a 
bulk supply of electricity under the scheme— namely, 
Llandudno and Colwyn Bay. The overhead transmission line 
by which current will be carried at 20 ooo V from the Dolgarrog 
power station to the transformer house at Bron-y-Nant, on 
the west side of Colwyn Bay, is now almost complete ; and in 
Colwyn Bay the new sub-station has been erected and equipped 
with motor converters, while the necessary cables have been 
laid to connect the Bron-y-Nant transformer station with 
this new distribution centre in the heart of the town. 

The final inquiry which is necessary, in order to comply with 
the provisions of the 1919 Act, before the issue of the Order 
constituting the North Wales Power and Traction Co. the 
authorised undertakers for the district, and formally con- 
sütuting the latter, will prcbably soon be held by the Com- 
missioners, The Order will be issued as soon as this inquiry 
I$ over, and any alterations or additions that are considered 
necessary by the Commissioners have been incorporated 
in the draft. 


| Water Power Development in North Wales. 
In view of these facts, the following account of the successive 
steps by which the water power of North Wales has been 


developed by the two companies, the North Wales Power · 
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Fic. 1.—LLYN LLYDAW WATERSHED ON SNOWDON. 


and Traction Co., and the Aluminium Corporation, which 
have been operating now for many years in this district, may 
prove of interest to readers of THE ELECTRICIAN. 

The writer, it may be explained, has been a resident for the 
D five-and-a-half years in North Wales, and having been in 
est touch with the Company which controls the Dolgarrog 
and power station, has had ample opportunity for 
кш ng the past developments and present position as 

gards electricity supply in bulk, under the new scheme. 
Siar first steps in the development of water-power of the 
Pow On area were taken in 1905-06, when the North Wales 
of Li, and Traction Co., which had purchased the water rights 
of re Llydaw and Glaslyn, situated on the south-east side 
Dyli e Snowdon range, erected the power station at Cwm 

1, and commenced to utilise the overflow from these two 
qu for the supply of electric power to the slate and stone 
one 1168 of Carnarvonshire. The rainfall of this district is 
of 9f the highest in the British Isles, for the Snowdon range 
ong untains intercepts the moisture-laden air and the lower 
S, Swept inland by the prevailing south-west winds from 
from antic. According to the meteorological observations, 
150 to 190 in. of rain falls in this district each year, as 

Mpared with an average of 36 in. for the whole country. 

cos of 7 in. in 22. hours, and of 100 in. in the first ive months 
mo; "d year 1903 (when 250 in. was recorded for the twelve 

Sb ) prove that the district has, for this country, an 
ormal rainfall. The map of the Llyn Llydaw watershed, 


S 1 Ф . 
a ai in Fig. 1, brings out well the character of the district 
ne its surroundings, 


Catchment Area. 
The dimensions of the three lakes that are included in the 
watershed area draining into Llyn Llydaw, are :— 


Height above! Extreme Mean Maximum | Approximate 


Name ^f sea level length . width depth area in 

lake. | ft. in ft. in ft. in ft. . aq. ft. 
Llydaw | I 416 5 808 5 400 000 
Glaslyn | 1970 I 930 000 
Teyrn | 1 238 725 220 000 


and the area draining into these lakes is 1 roo acres. The 
overflow from Llyn Llydaw passes away by ‘the Cwm Dyli 
Falls to Llyn Gwynant, which lies to the right of the well-known 
coach road. running down from Pen-y-Pass to Beddgelert. 


Pipe Line Details. 

The water is brought down to the power house by a double 
line of steel pipes 30 in. in diameter and 1} miles in length, and 
it is delivered at the power house with an effective head of 
I 150 ft. Fig. 2 shows the contour of the ground and the 
levels of the lake and power house above ordnance datum. 


Generating Plant. 

The generating plant installed in the Cwm Dyli power-house 
now consists of four 1 ooo H.P. twin Pelton wheels, designed 
by Ganz and Co., coupled directly to three-phase alternators, 
producing 1 ooo kW, and one 1 500 kW unit. 

The Ganz machines have been re-designed and rebuilt by 
Boving and Co., and the old type of governors, with hand- 


regulation, have been replaced by oil-pressure governors, with 


automatic control. Whereas the older machines generatíng 
three-phase current at ro ooo V transmitted direct to the 
overhead lines, the new alternator generates at 4 800 V, and 
is connected direct to its own three-phase transformer of 
2 ооо kVA capacity, stepping up to 20 ooo V or 34 боо V for 
distribution. The new Boving machine is 2 700 B.H.P., 
running at 500 revs. per min. under a head of x 130 ft. The 
alternator has an output of 1 500 kW at 75 per cent. P.F. 


. The transformer for this machine was supplied by Ferranti, 


Ltd., and is of 2000 kVA capacity, with a ratio of 4 800, 
20 000, 34 600 ; and the new 34 600 V switchgear, consisting 
of three panels, was supplied by Ferguson, Pailin Ltd. | 

. The present storage capacity of Llyn Llydaw is 938 ooo ooo 
gals., and it is proposed to increase this to 1 250 ooo ooo gals. 
by raising the height of the dam on the lake by a few feet. 
No other extension at the Cwm Dyli station is, however, 
contemplated under the new scheme. 

The water is discharged at a pressure of 500 Ib. per sq. in. 
from the nozzles into the wheel-buckets. The normal speed 
of the wheels is 500 revs. per min., and the efficiency at this 
speed is about 80 per cent. The present capacity of the 
Cwm Dyli station is 5 500 kW, and the units of electricity 
sold in 1919-20 totalled 8 ooo ooo. | 

The generating machinery in the Cwm Dyli power-house 
has run so satisfactorily that it has been accepted as the 
standard design for the other high-head water-power develop- 
ments in this district of North Wales. The only developments 
still possible at Cwm Dyli are the use of the water from 
the lower-lying lake, Llyn Teyrn, which it is estimated will 
produce 3 ooo ooo units per annum ; but this will not be taken 
in hand until the Dolgarrog power is fully utilised. 

The transmission lines from Cwm Dyli are operated at 
то ооо and 20 ooo V, and the map, Fig. 3, shows the districts 
covered by the existing lines, and distinguishes those worked 
at the higher pressure. ` 


Conway Valley Watershed. 

The development of the other chief watershed area, lying 
on the north-west side of the Conway Valley, was commenced 
in 1907, when the Aluminium Corporation, Ltd., was formed, 
and the manufacture of aluminium at Dolgarrog, by the 
electrolytic process, was commenced. Fig. 4 is а sketch map 
of this district prepared from the ordnance survey map, and 
shows the four lakes and the watershed areas, over which 
the Aluminium Corporation now possess rights. 

Llyn Cowlyd is the most important of these four lakes 
and watershed areas, but the water rights here are shared with 
the Conway and Colwyn Bay Joint Water Board, who erected 
the first dam on the lake in the years 1892-93. The Aluminium 
Corporation, Ltd., under the original agreement made with 
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the Water Board, ір 1907, were only permitted to make use of 
the compensation water, amounting to 14 million gal., delivered 
daily by the Joint Water Board into the watercourse flowing 
from Lake Cowlyd. The power for the Dolgarrog works at 
this time, therefore, was drawn chiefly from Lake Eigiau, 
lying in the valley to the north of Llyn Cowlyd; and not 
until more recent years has Llyn Cowlyd been drawn upon 
more heavily for the generation of electric power at Dolgarrog. 


Commencement of Work. | 
In 1916, owing to the water shortage in the previous year, 
a new agreement was entered into with the Joint Board, and 
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two miles by the natural stream, and then by what are 
known locally as ''leets," or open catchwaters, to the con- 
d reservoir and penstock, which is situated 1 030 ft. 
above 

from Llyn Cowlyd also flows into this same reservoir. Figs. 
5 and 6 shows the contour of the ground, and the steep descent 
of the 36 in: pipelines at this place. 


e Dolgarrog power-house, The compensation water 


| Existing Generating Plant «at Dolgarrog. 


. The generating machinery installed at Dolgarrog is of the 


same general design as that at Cwm Dyli, the Pelton wheels 
being of the twin type, with steel buckets, bolted on to the 
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under this the Aluminium Corporation undertook to erect, 
at their own expense, a new dam on Lake Cowlyd. The 
delays caused by the war have hindered the completion of this 
dam, and it was only finished last autumn, after five years of 
intermittent work. The effect of the new dam is to raise the 
storage capacity of Lake Cowlyd from 8 000 000 to 31 000 000 
gal., and to increase its depth by 37 ft. The rainfall of this 
district averages 84 in. annually. 

As regards developments on the other lakes to the north of 
Cowlyd, the water is brought from the two small lakes, 
known as Melynlyn and Dulyn, into the next valley, by a 
short tunnel through the intervening mountain ridge. A dam 
has been erécted on the lower or south-east end of Llyn 
Eigiau, and from here the water is carried for a distance of 
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periphery of turned steel discs, and producing 1 500 H.P. The. 
electrical machinery, however, is of various types, since up to 
recent years a considerable portion of the electric eurrent has 
been used for the electrolytic reduction of alumina, and 
only the surplus has been transmitted to other centres for 
use. 

The plant installed at present consists of four 1000 kW 
d.c. machines, one 1 200 kW three-phase alternator, and: one 
187 kVA three-phase alternator, together with one 130' kW 
d.c. lighting set and two motor-generators, each of 600 kW 
output. | E i 

The d.c. generators for supply to the aluminium furnaces 
consist of two 500 kW dynamos, direct-coupled to the Ganz- 
type impulse wheels. Each generator gives 4,000 A at from 
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40 to 138 V when running at 450 revs. per min. ; and the two 
dynamos operate in parallel, with a total output of 8 ооо A. 
These machines were supplied by Bruce, Peebles and Co., 
and have been in continuous operation since 1909. 


Pelton Wheel Details. | 

The Pelton wheels are of the double-runner type, each 
runner being fitted with 22 buckets, and each machine being 
provided with two hand-regulated nozzles. The deflection 
of the jet is controlled by an hydraulic governor, with relay 
valve controlled by a spring governor. The load-factor on 
the furnaces being practically roo per cent., no special govern- 
ing is required. 

The two motor-generator sets have been installed for operat- 
ing from the North Wales Power and Traction Co.'s system, 
which supplies three-phase current, 50 periods per second 
at an e.m.f. of 20 ооо V. Each set comprises one I ооо B.H.P. 
` three-phase induction motor, coupled to two 300 kW d.c. 
generators of similar type to the 500 kW machines. These 
generators have an output of 4 000 A at 75 V when running 
at 365 revolutions per minute. The supply to each I ooo 
B.H.P. motor is taken from a 1000 kVA three-phase trans- , 
former, stepping down from 20 000 V to 1050 V. A view of 
the interior of this station is given in Fig. 7. 


Alternating Current Supply. 

To meet the immediate requirements of the North Wales 
area. supplied by the North Wales Power Co. from the Cwm 
Dyli power station, a new alternating-current set has been 
installed at the Dolgarrog power station. The impulse 
turbine is of the latest design of Boving and Co., London. 
It is rated at 2 150 B.H.P. when operating under а head 
of 1030 ft. This gives a maximum output of 1500 kW 
—i.e., 25 per cent. overload on the alternator, the latter 
machine being rated at 1200 kW. This alternator was 
also supplied by Bruce, Peebles and Co., and is of their 
standard type, with direct-coupled exciter. It is a 14-pole 
machine, and when running at 428 revs. per min. generates 
three-phase current at 1050 V, 50 periods. The switch- 
board is of the sheet steel cubicle type, and was supplied 
by Ferguson, Pailin Ltd. It consists of four panels, controll- 
Ing alternator, transformer, coupler-switch to existing switch- 

rd, and exciter panel; while on the latter the automatic 
voltage regulator, whüch^controls to within 11 per cent. the 
Voltage at the power station, is mounted. 
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Fic. 4.—MaP SHOWING WATERSHED, CONWAY VALLEY. 


The capacity of the smaller sets will be 1 250 kW, and of the 
larger sets 2 500 kW to 3000 kW ; the total capacity of the 
new station will therefore be about то ooo kW. 

Each alternator will be in electrical connection with its 
step-up transformer, forming one complete unit; and the 
switch-gear on the high-tension side will be designed to control 
currents up to 34000 V. The transformers will be three- 
phase units with separate forced oil-cooling systems in' dupli- 
cate, and each will be provided with its own direct-coupled 
exciter. The voltage will be controlled by automatic regula- 
tors of the Tirril type, and the feeder switch-gear will be 
situated on the floor above the transformers with remote 
control. 

| Colwyn Bay Substations. 

The main substation at Colwyn Bay has been erected on a 
site in proximity to the U.D.C. gasworks, Colwyn Bay, and 
will transform the current as received from Dolgarrog down 
to 6 600 V, by aid of motor converters. The delivery of the 
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The main transformer, for stepping up from т 050 to 20 ооо 
Or transmission purposes, is of the Berry type, and was 
Supplied by the British Electric Transformer. This trans- 
ormer is a three-phase, oil-insulated, self-cooled transformer, 
of І боо kVA capacity, with a ratioof 19:5 to 1. In addition 
to the above, there is also installed a small works alternator 
0187 kVA capacity. This is coupled to a Boving impulse 
Wheel, running at 1000 revs. per min., and supplies three- 
Phase current at 440 V, 50 cycles. 
A RE whole of the alternating current plant and machinery 
D ee temporarily in the existing power station at 
Hs Barrog ; but it will be transferred later to a new power 
p to be erected on a site adjoining the. present power 
The New Power Station at Dolgarrog. 
a new station at Dolgarrog, which is to be proceeded 
now that the hydraulic engineering works on Llyn 
Owlyd are completed and the necessary capital has been 


d is designed for five generating sets, two of which will 
А оп the lower head of 850 ft., and the remaining three 


be connected to the high-head supply system of 1 oro ft. 


necessary machinery for this sub-station has been delayed, 
owing to the engineers’ lock-out. A second subsfation has 
been erected on the site of the old fire-engine station, close 
to the existing U.D.C. generating station. This will convert 
the 6 600 V current into 440 V current ; and it will then pass 
on (as three-phase current) by the existing distribution system, 
to the consumers within the districts of Old Colwyn, Colwyn 
Bay and Rhos. The e.m.f. at which the current is distributed 
will therefore be 440 V between the outers, and 250 V between 
the inners; and the capacity of the converters installed at 
the new central station to commence with will be 1 ogo kW, 
and will be increased later to 2 000 kW. This substation will 
ultimately contain four 500 kW motor converter sets. The 
total cost of the high and low-tension feeder-cables and motor- 
converters is estimated at /48 ooo. 


Tariff Details. 


The current will be supplied in bulk to the Colwyn Bay 
U.D.C., which is the local distributing authority, at a cost 
of 14d. per unit. The present intention is to charge the 
consumer 8d. per unit for lighting and 3d. per unit for power 
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purposes. This rather startling addition of 500 per cent. 
which the U.D.C. Lighting Committee proposes to make to the 
cast of the electricity as received may surprise some who are 
unaware of the conditions which govern the finance of locla 
authorities. The only saving at present effected by a bul-k 
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supply is that it will save the running costs and fuel bill of 
the existing steam-power station. Nearly £50 ooo has been 
added, however, to the capital outlay of £42000 already 
incurred for the steam generating plant and distributing 
system, and this remains a dead load on the undertaking. 
Until some of the earlier loans have been paid off therefore, 
no marked reduction in the cost of electricity to the private 
consumer can be expected. Those consumers, therefore, in 
the coast towns of North Wales who are hoping, as a result 
of the new system of bulk supply, to obtain 

a reduction of from one-half to two-thirds 

in their electric light and power charges, 

are doomed to disappointment. When-the 

present loans are paid off and the existing 

steam-power plant has been scrapped апа · 
.sold, the position will be different ; and 

in process of time the cost of electricity, as 

delivered by the local distributing authori- 

ties, will, no doubt, approximate more 

closely to the cost of the current as 

supplied in bulk by the North Wales Power 

and Traction Co. 


The Llengollen and Yale Stations. 


The water-power developments at Llan 
gollen and at Yale are only small ones of 
620 kW aggregate capacity, and no exten- 
sion of the existing plant is contemplated 
under the new scheme. The Yale develop- 
ment is the more important of the two, 
since 550 kW is produced by it, and in 
the year 1919-20 547000 units were sold 
from this station to the quarries which 
surround it. 


The Proposed Meentwrog Power Station. 


The new power station which is to be 
erected at Maentwrog, in the Vale of 
Festiniog, will, it is expected, develop ultimately into the 
largest power station in North Wales, for the hydraulic 
engineering survey here has shown the possibility of producing 
24 000 kW from the water of the surrounding watershed. 
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The plan and design of this station will be very similar to 
that of the new Delgarrog station. Pelton wheels, direct- 
coupled to three-phase alternaters, generating current at 
6000 V and 50 cycles, will be installed ; and the first stage 
will consist of four 3 ooo kW units, to be followed at a later 
date by another four similar units. 

The proposed reservoir at Maentwrog will have a storage 
capacity of 9 боо ооо cub. ft., or бо ооо ооо gal, and the 
working-head of water at the power house would be 6oo ft. 
The average annual rainfall of the district is 99 in., which is 
higher than that of the Conway Valley, but less than that of 
the Snowdon station. 


Transmission Lines. 


As regards the transmission lines already existing in the 
North Wales area, over which high-tension electric current is 
now being transmitted from either the Cwm Dyli or Dol- 
garrog power stations. 

The two generating stations at Dolgarrog апа Cwm Dyli areat 
present connected by a 20 ooo V transmission line, the pressure 
of which it is proposed in the near future to raise to 33 ooo V ; 
and the slate quarries at Trevor, Nantlle, Llanberis, Penrhyn, 
Oakeley, Blaenau-Festiniog, the large Marconi wireless station 
near Carnarvon, and the granite quarries at Penmaenmawr, are 
supplied with electric current at roooo V for operation of 
their machinery. Two types of poles are used for carrying 
the high-tension transmission lines, one for use in unexpósed 
situations and one in more exposed localities, and for the 
higher potential lines, as in the Llanberis Pass and in the 
neighbourhood of Capel Curig. The greater part of the 
current is transmitted by bare copper conductors varying in 
size from No. 6 to No. 1/0 S. W.G.; but the Marconi wireless 
station near Carnarvon is supplied with current by an 
aluminium transmission line, of 7/147 strands, with a steel 
core. It is proposed for future main transmission lines to use 
o:1 sq. jn. bare copper strand. and for the 66 ooo V lines to 
Chester and Crewe it may be advisable to use steel aluminium 
strand of equivalent sectional area to 0-15 sq. in. copper. 

The existing overhead main transmission lines belonging to 

the North Wales Power Co. are :— 
. Dolgarrog to Penmaenmawr, Dolgarrog to Own Рун, Cwm 
Dyli to Blaenau Festiniog, Cwm Dyli to Llanberis, Llanberis 
to Penrhyn, Llanberis to Marconi Wireless Station, Llanberis 
to Nantlle and Trevor; an approximate aggregate length 
of 80 miles. 

As regards the new schenie of development, the transmission 
line from Dolgarrog to Colwyn Bay is the most forward, and 
it is hoped to have this readv for operation this month. 
The general outlines of the new transmission scheme are, that 
the standard type of current shall be three-phase alternating, 
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and the standard frequency 50 cycles per second. The 
standard pressures (between phases) in the case of main 
transmission lines is to be 33 ooo and 110000 V, and in the 
case of secondary transmission lines 22 ooo, r1 000 and 6000 V, 
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. At the present time most supply engineers are interested in 
the use of electricity for the preparation of food, with the 
result that during the past two years some very notable 
successes have been achieved. For instance, many thousands 
of cooking ranges are in regular use, an increasing number 
of examples of regular electric cookery are to be found in 
the new working class dwellings, and in addition to this tbe 
general business in small cooking appliances, sucb as kettles, 
coffee percolators, hot plates, toasters, etc., is growing very 
rapidly. 
The Work of the E.D.A. 


The work and reports of the Electrical Development 
Association have done a good deal to clear the air with regard 
to domestic cookery, leading to a discussion and wider apprecia- 
tion of certain features of domestic load building, the need for 
hire or hire purchase systems of service work and the demon- 
stration and more accurate realisation of the rates at which 
dectricity is competitive with gas and coal for these purposes. 


The Mains Bogey. 


The information collected clearly shows that many of the 
troubles anticipated with regard to mains and distribution are 
not likely to materialise, or at least will only do so in connection 


with a domestic load of such magnitude as to justify expendi- . 


ture upon distribution. But in addition to this domestic work 
there Fas been considerable activity in regard to canteen and 
restaurant cookery, and there are few supply engineers in this 
country to-day who do not regard these developments with 
Interest, while some are even pushing them actively and 
Playing an important part in bringing about the general use of 
electricity for cooking food. 


Some Interesting Issues. 


However, .between these maiu lines, domestic cookery and 
genera] restaurant or hotel cookery, there lie a number of 
Interesting issues in connection with the preparation of food 
оп à commercial scale, and the object of these notes is to draw 
attention to some of these applications, because there are many 
cases where at present it may be difficult to undertake domestic 
cookery on a large scale or the introduction of complete 
equpments in restaurants and hotels may hardly be feasible. 

À case in point is where food is sold for consumption off the 
premises, as, for instance, in the case of cooked meats, poultry, 
fish, pastries, bread, etc. Emphasis on this is the more 
necessary as modern conditions have brought about many 
difficulties in the home, and in the small house or flat especially 
there is a growing tendency to purchase a certain proportion of 

already cooked. 

This demand has been catered for by some of the larger 
food shops, and a great variety of appetising and well-cooked 
meals can be obtained ready for consumption. Naturally, in 
Most cases, these are cold. 


The Fried Fish Shop Idealised. 


At the other end of the gastronomic scale is tbe fried fish 
Shop. Now for fish frying electric heating possesses peculiar 
advantages, for this is a form of cookery requiring more skill 

16 generally recognised. With the electric method, of 
course, a high temperature can be obtained rapidly, a close 
control of the heat can be effected and the changes in the 
amount of heat energy required as between a heavy charge 
of cold and wet fish and a frying vessel which is practically 
‘Mpty, can be effected with the greatest economy. The cook 

О 1 independent of the condition of the furnace or flues, 
in ЧЕМ, etc., and being in charge of an appliance which keeps 
: the heat, removes fumes and produces much more comfort- 
тй Conditions for working, а psychological point which 
{ uld not be lost sight of. The kitchen, again, may otten 
m part of the shop where goods are retailed, and where 
lectric Cooking is used this is no longer soiled and rendered 
unpleasant by the storage and use of fuel, removal of ashes, 

the continuous stoking of a fire, the temperature of which 
Must be kept within close limits. 


The Restaurant and Canteen Kitchen. 


A second example is the restaurant or canteen kitchen, where 
ce introduction of electricity brings advantages which are 
ên greater than those which are so notable when it is 


Commercial Cookery. 


By A THINKER. 
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introduced into the home. When dealing with large quantities 
of fat or oil, for instance, the electric method enables nuisance 
to be prevented, the spraying of fat and risk of fire to be 
reduced, and to a great extent cuts out that rule-of-thumb 
cooking which has hitherto been so necessary in this work. 

In roasting joints, poultry, etc., in the restaurant kitchen 
electricity offers some very large and direct economies because, 
owing to the close temperature control possible, uniform results 
can always be obtained, food can be turned out of good colour 
and appearance, and the loss of weight due to cooking is greatly 
reduced as compared with any other method. It will be 
appreciated that in a cooked food business this loss considera- 
tion is very important as it means in figures tbat a larger 
percentage of the raw meat or poultry purcbased is ultimately 
available for sale.” In fact, the saving so effected alone in many 
cases more than covers the whole cost of the electrical energy 
consumed. 


Electric Cakes and Pastries. 


The preparation of cakes and fancy pastries in the electric 
oven is another case where the results produced cannot be 
appreciated bv those who have not so far employed this 
method; the colour and appearance of the goods produced 
in this way is not only superior to that resulting from any other 
method, but can be reproduced continuously with less anxiety 
and supervision, whilst the whole of the appliance is so clean 
and attractive, where convenient it may well form a feature of 
window display, needing no flue connection or arrangements 
for storing fuel or disposing of ash. ; 

The electric oven designed to-day for the commercial 
preparation of bread, pastries, cakes, etc., is a self-contained 
appliance which can be placed anywhere convenient and when 
in operation will every few minutes deliver batches of the goods 


perfectly cooked. : 


The Cost of Electricity. 


The cost of the electric method, as will be seen from a few 
examples given below, is closely competitive with any of the 
alternative forms of heating, and even at relatively high rates 
for the supply real economy can be secured apart from the 
incidental advantages in relation to the quality of the goods, 
cleanliness, etc. This economy naturally arises from the 
extreme efficiency of the apparatus, from the fact that the 
heat is generated just as, when and where it is wanted, and 
that the amount of it lost through the walls of the apparatus 
and into the surrounding air of the restaurant or canteen 15 
extremely small. In roasting operations practically the whole 
of the heat energy purchased in the form of electricity is 
actually employed in cooking the food, whereas with the older 
methods it is unavoidable that a very large proportion of the 
heat energy must be allowed to go to waste through the flues 
or into the surrounding air. 


A Record of Fish Frying. 
Original temperature of oil before fish put in, 430° F. 


‘Temperature of oil with pan full, 400" F. 
Temperature after approximately 3 to 4 minutes with all water 
boiled out of fish, 390° F. Й 
Temperature immediately after fish was removed, 416° Е. 
Approximate charge of fish about 7 Ibs. cooked in about 4 minutes. 
Extensive trials of fish frying show consumption to be about 


7 to 9 Ibs. of fish per kW. 


A Pastry Oven Test. 


The capacity of the two-tier oven tested in small tart or cakes, 
200 dozen per six-hour day or 400 pastries per hour. The time taken 
to heat up 5 kW oven is 40 to 45 minutes, a temperature of 450 to 
500° F. A full batch of pastries, about 4 dozen, can be baked in 
10 to 12 minutes after heating up. The consumption per 100 small 
pastries would be 0:5 to 0:75 kW. If these pastries are retailed at 
2d. each the cost for current does not work out at more than 0:5 of 1 
per cent. of the value of the goods sold when current is charged at 
14d. per unit. 

In a high-class confectioners, where a large variety of cakes and 
pastries, such as fruit cakes, gateaux, Genoese, rock cakes, scones, 
éclairs, jam and lemon tarts, etc., etc., are sold, and where the output 
is consequently limited to some 1,200 articles per day, the cost for 
current has not exceeded 3 per cent. of the value of the goods 
produced with current at 134. per unit. . 

The actual baking in these ovens is mostly done on medium or 
low heat, “ high” heat being used when the ovens have been 
allowed to cool down. Р 
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Electric Traction on the Silesian Mountain Railways." 


There has been a further extension of electric traction on 
the Lower Silesian railways by the electrification of the 
Rubbank-Liebau section. There are now working electrically 
therefore: the main, double-track, Kónigszelt-Hirschberg, 


7. Type 3+1B-+3.—These motor coaches were intended for 
shuttle services on local lines. The motors gave trouble due 
to overloading and have been withdrawn from service on heavy 
gradients. 


SINGLE-PHASE LOCOMOTIVBS AND MOTOR COACHES ON THE SILESIAN MOUNTAIN RAILWAY. 


| | | 


| 


1 
' Locomotives. ' Built by Driving Motors. | : 
i | Put into 7 ..| Max, | ' Weight in tons. 
| servi Speed ! | | Gear 
| km/hr. | | Total cont. Drive Ratio. Control. NET 
, No. Type. Mechanical. Electrical. | ! No | Туре. | H.P. at | | 
| | jor tg | km/hr | Total. ` Adhesive. 
1' 7 ІСІ 1916-18 ‘Maffei-Schwartzkopff 80 ' 1 Series | 1 170 at 80 | Side rod and | — | Transforiner taps | 84:3 §1°3 
1921 Schwattzkopff, Wildau, with jack shaft and controller | 
double | 
| | commu- i 
| tator. 
2 18 2Dr | 1917 Linke-Hofmann , Bergmann go т | Series 1820 Side rods and | — Contactors and 108°37 65°82 
| ; at 55 to 77 | two jack shafts brush shift. 
з 2| а B+Br | 1921 ditto ditto go 2 | Series | 1 600 at бо Geared and jack r: 2:794 ditto 110-0 70-0 
4 10 C+C | 1920—21 Humboldt B.B.C. so ' 2 | Series I 160 ditto 1:4:83 | Tapping switch 99°05 99°05 
| | double | at 25 to 38 | 
| | | | motor. | | 
5 | 12 | B+B+B 1915-21 | Linke-Hofmann S.S.W. | 4$ i 3 | Series | 875 at ts ditto '1:15°19 Contactors 103°24 | 103:24 
i to ; 
6. тү | AAA+AAA | Under con-| Linke-Hofmann S.S.W. BENT. | 6 | Series i098 Separate geared 1:4174 ditto | 99:0 | 990 
construc- | Linke-Hofmann | Bergmann , | at 28 to 40 drives | | | 
tion. Maffei-Schwartzkopff | | | 
7 6| 3+1B+3 1914-15 | Linke Hofmann A.E.G. 60 I Series $00 at бо | Geared and jack | 1: 3°74 ditto ! II2:4 32°54 
motor double shaft 
. coaches motor | 
1 б 


77 km; the single-track Niedersalzbrunn-Halbstadt, 35 Кп; 
the part single- and part double-track, Landeshut-Liebau, 
17 km. The main section, Hirschberg-Lauban, 52 km, will 
be worked electrically as soon as the communication circuits 
have been laid; whilst the single-track section, Hirschberg- 
Grünthal, 58 km, is being re-equipped, as the copper was 
removed during the war. 

In the earlier electrification, Lauban and Ké6nigszelt 
were the termini of the electrified part of the Breslau-Hirsch- 
berg-Górlitz main line; but extension is now being made from 


Lauban to Görlitz, 26 km, to simplify the work of changing | 


locomotives. It has not yet been decided to extend electrifica- 
tion from Kónigszelt to Breslau. The necessary repair sheds 
are being erected. ' 

Electric working was begun in rgr4 on the first completed 
section, Salzbrunn-Halbstadt, the only trains being motor- 
coach trains. The outbreak of war delayed the opening of 
the section Kónigszelt-Dittersbach until 1916, while the 
copper in the remaining parts was commandeered by the army. 
Some assistance was obtained when the electrified parts of the 
Magdeburg-Leipzig line had to suspend electric traction, 
thereby releasing certain earlier types of express and goods 
locomotives, which were transferred to and are still working 
in Silesia. | 

Equipment Details. 

In the accompanying table the locomotives and motor 
coaches for these lines are shown. 1 he systers is single-phase 

at 15,000 V and 16% cycles. | 
` I1. Type 1C1.—These passenger locomotives were intended 
for local services, but have been used for main line work and 
suffered in consequence. The rigid driving mechanism 
exhibited vibrations and demanded precise workmanship and 
costly upkeep. The oil-cooled transformers have been fitted 
with circulating pumps. 

2. Type 2D1.—These passenger locomotives need also 
precise adjustment, but run smoothly, even at high speeds and 
on curves. The motor develops 3 ооо H.P. at 55 km per hr. 
The transformer is air-cooled. The later locomotives are to 
have a spring drive fitted in the motor armature. . 

з. Type 2B+B1.—Experimental passenger locomotives 
with geared drive. Air-cooled transformer. The tooth 
velocity of the gears reaches 20 m. per sec. 

4. Type C4- C.—On cach half of these goods locomotives 
there is a mechanically operated tapping switch, which has 
proved very good. The transformers are air-cooled. 

5. Туре В+ B4- B.—The goods locomotives of this pattern 
have given satisfaction. The transformers are oil-cooled. 

6. Туре AAA+AAA.—These goods locomotives have not 
yet been delivered. The “tram suspension" for the 6 
independent motors was adopted to obviate vibration troubles 


which had been experienced with rod drives and more than 
one motor. 


* Abstracted from the “ Elektrotechnische Zeitschrift," vol. xiii, 
p. 1357. | 


The Trade Conquest of Europe. 


At a luncheon of the London Rotary Club held on Wednes- 
day at the Hotel Cecil, with Mr. R. S. A. Housden in the chair, 


Sir ERNEST BENN, who gave an address on the " Trade Con-- 


quest of Europe," said that he wished to submit the proposi- 
tion that Europe to-day presented the biggest and most 
profitable market ever known to mankind. Vision was needed 


fully to appreciate this, and nothing definite could be done · 


until we had eliminated political interference from the 
problem. Business men must take matters into their own 
hands. The politician, continued Sir Ernest, lived and thrived 
on trouble, but the existence of the business man depended 
on peace and quietness. 

Referring to the political situation in Europe, he pointed 
out that the debtor nations on the one hand were obliged to 
plead extreme poverty as a reason for not paying their debts, 
while the creditor nations also had to demonstrate their great 
need and poverty as a reason for pressing for these debts. 
Monev, currency, credit, were invented by business men for 
business purposes, namely, as a medium to facilitate the 
exchange of goods and services. When they ceased to repre- 
sent real needs they lost their vital quality. 


* 


Forgetting What Business Really Was. 


The British public had no idea of the possibilities of Europe 
as a market. Опе reason, he would venture to suggest, was 
that business men had largely forgotten what business really 
was. They had become so accustomed to looking to .a 
Ministry of something or other which gave orders on a cost 
plus percentage basis that they were becoming incapable 
of acting for themselves. Europe was not a market for 


_ those who proposed to do business on these lines. 


Austria an Active Market. 


Austria and Germany were giving a practical demonstration 
of the exaggerated form of currency reform by adapting their 
currency to the needs of the moment. It had been said that 
people in these countries were finding it difficult to purchase 
goods from abroad, but this was not necessarily so. At the 
moment Austria was the most active market in Europe and he 
knew, to give only one example, a Manchester man who could 
not get his goods into the country fast enough. He attributed 
this to the desire of the people to transfer their money, which 
was continually changing in value, into something which 
would possess a real and lasting worth. To the merchant 
adventurers, if there were any left, Europe offered extremely 
favourable opportunities for trade. We must go out to 
Europe as the Americans were doing and each endeavour 
to secure his share. 

Mr. ARTHUR CHADWICK, in thanking Sir Ernest for his 
address, said they had been given a most timely and welcome 
talk. The speech might be summed up in the words, " Wake 
up commercial Brit&in.”’ | 
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Heavy-Core and Submarine 
Cable Pioneering. 


Ву SIR CHARLES BRIGHT, F.R.S.E., M.Inst.C.E., M.LE.E. 

All those who have been associated with :submarine 
telegraphy must have rejoiced at the recent decision of 
the Institution of Electrical Engineers to do special honour to 
Mr. Oliver Heaviside. As mentioned in one of the particularly 
interesting discourses during the Institution's Commemora- 
tion week, to Heaviside is due the large cores that have of 
recent years been adopted on long ocean cables, and this should 
always be remembered as one of his several epoch-making 
services. 

A Material 'Advance. 

A very material advance was, however, made in this direction 
at a much earlier period—a period, too, of such vital moment 
in connection with the development of submarine telegraphy. 
As is fairly generally known, the first Atlantic cable of 1858 


suffered from the mistaken views of the electrician who, inter 


alia, proposed a conductor consisting of a strand of seven No. 22 
ВАХ С. copper wires (weighing 107 lb. per nautical mile in all). 


This small conductor entailed only a correspondingly small 


quantity of gutta percha for insulation purposes, and thus, for 
economic reasons, met with warm approval from those more 
particularly associated with the financial side of the undertak- 
ing. But the engineer thought otherwise ; and in the second 
Atlantic cable, seven years later, a far larger core was adopted. 
It should here be noted that in the interval a great advance was 
made in the materials available—especially in the electrical 
apparatus, due so largely to the late Lord Kelvin—and in the 
actual construction as well as in the satisfactory submergence 
and testing of cables. Thus, less than a year after the laying 
of the first Atlantic cable a core of this heavier type had 
been specified. When consulted by the Government, the late 
SirCharles Bright and Mr. (afterwards Sir Robert) Stephenson 
independently recommended it for the then proposed Fal- 
mouth-Gibraltar cable. In actual fact, Mr. Stephenson 
suggested a conductor weighing зоо Ib. to the nautical mile, 
whilst my father advocated one weighing as much as 392 1b., 
я gutta percha covering specified being 400 Ib. per nautical 
mile, 
A Forerunner of Great Enterprises. 

These particulars have a somewhat immediate interest just 
now—when the Eastern and Associated Telegraph Companies 
are celebrating their fiftieth anniversary—if only because the 
original scheme for a cable between Falmouth and Gibraltar 
was the forerunner of all those great enterprises for establishing 
telegraphic communication between various points of the 
Empire and of the world. These enterprises were due above 
all to the foresight and business acumen of the late Sir 
John Pender, G.C.M.G., M.P. He it was, too, who, whilst a 
Breat Manchester cotton, spinner, had the courage to support 
the first Atlantic cable project as a large individual shareholder. 
The original Sir John was also one of ten guarantors for the 
Purposes of the 1866 undertaking, the others with him being 
fellow directors of the Telegraph Construction and Mainten- 
ance Company, which company made and laid by far the 
8reater part of the pioneer cables and of which he was the first 
chairman, His good work has been perpetuated with consum- 
mate industry and ability by his son, the present Sir John 

*nison-Pender, G.B.E., K.C.M.G., who, in due course, suc- 
ceeded him as chairman and managing director of these 
Vast enterprises, the value of which to the world at large can 
Scarcely be exaggerated. It should be added that Sir James 

nderson (one of the original proprietors of THE ELECTRICIAN) 
"45, or many years, the late Sir John’s eminently able right 

nd man and managing director. | 

Just as inventors, engineers, electricians, navigators, etc. 

ave enabled these great telegraph magnates to carry out their 
Projects and there is no name so typical thereof as Pender—so 
Similarly the technical experts could never have achieved any 
useful practical results but for the financial power and business 
ability behind them. 

Я ould that great national benefactors of this type were 
«PPreciated at their true value as compared with that assessed 
? Party politicians ! 

e —————IÁÓ 


p Hubert Alexander Gill has applied for the RESTORATION OF 
d NT No. 10253/1914, granted to him for “ Improvements in and 
which © to variable speed generator and storage battery systems," 
ik a puel on April 25th, 1921, owing to non-payment of renewal 
25. ош. notices of opposition must be sent to the Patent Office, 


mpton Buildings, London, W.C. 


, between adjacent panels. 


The Electrician. a =ЯЇ 71 


' 


Correspondence. 


RECENT TENDENCIES IN SWITCHGEAR DESIGN AND 
| MANUFACTURE. 


To the Editor of THE ELECTRICIAN. 


SIR, —Dr. Garrard's question in your issue of the 7th sets 
length of break against speed, but these are only two of the 
many factors determining the breaking capacity of an oil 
circuit breaker, and he does not quote my statement com- 
pletely, in that I coupled these factors with the strength 
of the containing structures. The authority as stated in the 
article is that of practical experience. I have had in my 
care switches with strong tanks, moderate length of break 
and high speed, which have operated satisfactorily where 
others, having comparatively weak tanks and slower but 
longer breaks, have failed under similar conditions. 

As to Dr. Bauer's reports, I consider they are but poor 
support of Dr. Garrard's contention “that speeds above a 
certain value give no increased rating capacity," for in your 
issue of March r5th, 1918, Dr. Bauer is credited with stating 
that '' possibly in the case of heavy short circuits an improve- 
ment may be gained by increasing the velocity attained in 
modern switches." ' 

My observation of modern tendency is that this course 
has been very generally followed. | 
. It seems to me also that Dr. Garrard's own preference for 
multi breaks in series is in itself a recommendation for speed 
in that a multiplication of break is in effect an increase in the 
velocity of drawing out the arc.—I am, etc., 

` J. R. COWIE 
London. July 18th. 


Lighting at the New Couhty Hall. 


The electrical equipment of London's new County Hall, which 
was opened by the King on Monday, will, as the Daily Telegraph 
states, rank as one of the largest ever undertaken in a single building. 
The main switchboards, sub-distribution boards, and general 
distribution gear have been designed and constructed by DORMAN 
AND SMITH, LTD., of Salford, Manchester. Three separate sources 
of energy, for main lighting, stand-by lighting, and power purposes 
respectively, have been brought into the building. For the main 
lighting, current is derived from 1o ooo V single-phase, 85 period 
supply mains, transformed to 420 and 210 V, three-wire, and 
leading to separate main switchboards in different parts of the 
building. Board '" А ” provides for 14, board “ B” for ten, and 
board '' C ” for 17 circuits, varying from 100 to 500A. The three 
afe of the unenclosed type, similar to one another in general design 
and arrangement, and having a substantial and handsome appear- 
ance. Black enamelled slate, with its insulation reinforced with 
micanite, is used for the panels, with deep insulating safety barriers 
For the standby lighting, in case of 
emergency, energv is available at 420 and 210 V, three-wire, con- 
tinuous current; switchboard ‘* А ” controls eight and boards 
“B” and “C” five circuits each. | 

For power purposes the supply is continuous current at 460 and 
230 V, three-wire, and is delivered to the main switchboards, 
“ A" controlling eleven and '' B " seven circuits. In the case of 
these boards the gear is totally enclosed and ironclad, with the 
incoming and outgoing cables passing through self-contained sealing 
boxes or conduit plates, to the units containing the switches, 
fuses, links, bus-bars, etc. A large number of sub-distribution 
boards, of the ironclad, totally enclosed tvpe, are installed at 
various points in the building. Those for powet circujts have 
separate compartments for opposite polarities, with safety interlocks 
to prevent access to more than one pole at a time. Locking pro- 
vision is also provided to prevent unauthorised interference. The 
lighting distribution is effected through Dorman and Smith standard ' 
porcelain ' Factory Thumb ” fuses, bus-bars and terminal blocks 
being embedded in porcelain bases and mounted in wooden cases. 

The SrELLA CoNpuir Co., of Bilston, Staffs, and of London, 
supplied many miles of steel conduit tubes and cast iron boxes for 
containing the electric wire for lighting and other purposes. АП 
the seamless tubes, cast iron boxes, and fittings were specially made 
and every precaution taken in order to comply with the strict 
conditions laid down in the contract in order to secure perfect 
insulation. 


At the annual meeting of the SovurTH MIDLAND CENTRE OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS it was reported that nine 
general meetings had been held during the past session, and eight 
in the Students’ section, the average attendance at the meetings 
being 96. The total membership increased by 103 to 796. The 
officers for the 1922-23 session are :—Chairman, W. Cramp; Vice- 
Chairmen, J. D. Morgan and W. Lawson ; Hon. Secretary, H. Hooper, 
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High-Pressure Mercury, Arc Rectifiers and 
Rotary Converters. 


Within the last year or so considerable progress has been 
made in the. development of the large mercury arc rectifier 
for high-pressure d.c. railway electrification. For several 
years BRowN-BovERI rectifiers have been operating at I roo 
and т 200 V, but recently 
very considerably higher 
pressures have been reached. 
Details have already been 
given in the Press of the 
contract placed by the Midi 
Railway of France for six- 
teen 1.200 kW sets at I 575 
V. This contract also in- 
cluded seven 750 kW rotary 
converters to operate at the 
same d.c. pressure as the 
rectifiers, the conversion be- 
ing from 3-phase at 60 ooo V 
50 cycles. The rotary 
converters have been suc- 
cessfully designed to work 
at this frequency, and to 
give the full d.c. pressure 
in a single armature. A con- 
dition to be fulfilled was that 
they must withstand five 
successive direct short-cir- 
cuits at minute intervals— 
sixty were actually applied 
when testing the first ma- 
chine. Very little flashing 
at the brushes was notice- 
able, and nothing of a special 
nature in the way of flash 
barriers was used. The ma- 
chine was tested up to 
I 800 V, and behaved per- 
fectly. 

Within the last few weeks 
a standard high-pressure 
rectifier was run for 7o 
consecutive hours at 3 500 V 
| d.c., with a 250 А load. 
The results were so satisfactory that the pressure was 
raised to 5 400 V, and a further continuous run maintained 
for 24 hours with the same current. Due to frequent short- 
circuiting in the liquid resistance, used as load, which caused 
the transformers to break down the tests had to be stopped, 
but they had been carried on long enough to demonstrate 
that such pressures are possible with perfect safety. The 
functioning of the rectifier was a complete success, there 
being no tendency whatever to internal flashing-over. To 
prove the suitability of the rectifier for extra high-pressure d.c. 
traction conditions it is proposed to install a trial equipment 
on one of the Italian railways at 4 ooo V d.c. 

Some nine months ago Brown, Boveri, entirely at their own 
expense, installed a trial rectifier on the Bernese Oberland 
Railway, operating at т 600/r 700 V. The rating of this set 
is about 850 kW, while the load is naturally of a very fluc- 
tuating nature. It has worked throughout this period without 
a hitch, so that the Railway Authorities will not allow it to 
be removed now that the trials are completed, and have agreed 
to purchase it outright... This seems to indicate that a solution 
of the problem of suitable converting plant for high-pressure 
d.c. railway electrification may lie with the rectifier. 

The accompanying illustration shows one of POWER RECTI- 
FIERS, LTD., latest design of standard rectifier. Thisisratedat 
goo A d.c. up to 750 V. The top half is shown lifted from the 
cylinder, thus allowing the steel arc guides (1) the excitation 
anodes (2) and the rod connecting the ignition anode (3) 
to be seen. 

In his recent paper before the I.M.E.A. Mr. Chattock 
referred to the saving that can undoubtedly be effected in the 
matter of attendance, especially where automatic control is 
adopted; this being his verdict after nearly a year's ex- 
perience with a set he installed on his system at Harborne. 

Another very important advantage for high-pressure 
conditions is that whereas rotary converters must be installed 
n fairly large sizes in sub-stations locafed some distance 

part, with the rectifier it is possible to utilise much smaller 


LATEST DESIGN OF RECTIFIER 
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automatically-operated sets placed in cheaply-constructed 
sub-stations at short intervals along the line. The saving 
that will be effected in copper alone is considerable. 


mE The Women's Exhibition. 

We always thought that women were—or were to be made 
—interested in electricity in the home. But apparently not! 
Of course, if all that has to be done in the domestic electric 
field has been done the poor showing of electrical apparatus 
at the WoMEN's EXHIBITION, which is being held at Olympia 
from July 12th to 29th, may be justified, but if not, some 
explanation is required. We can counter one which will no 
doubt be advanced by saying that this is an excellent example 
of the need of a combined “standing” (and travelling) 
electrical exbibit, which can be sent round where required 
at a minimum of trouble and expense. This may not be a 
very important function, but the electrical industry should 


.have been represented more prominently than it is. 


Almost the only real electrical exhibit is that of the HOTPOINT 
ELECTRICAL APPLIANCES Co., who are showing a range of 
their well known domestic electrical appliances. Here may 
be seen Hotpoint electric irons for domestic, laundry and 
tailors' use, and a third type which is adjustable to any 
voltage—a great boon when travelling. The elegant designs 
of Hotpoint electric tea kettles, teapots, and coffee perco- 
lators make them particularly attractive as gifts. Each of 
these appliances is fitted with the Hotpoint automatic safety 
switch, which is self-operated by heat action should the 
appliance be left on circuit. To reset it is simply necessary 
to press a catch. Other useful and attractive appliances 
include electric toasters, grills, immersion heaters, bed warmers, 
fires, crescent heaters, sewing machines, etc., all tending to 
make the home more comfortable and the housework lighter. 


-A special display is also made of the latest model “ Premier ” 


electric vacuum cleaner and the Hotpoint Aerobell electric 
clothes washer, the Hotpoint-Walker dish washer, and the 
Shelton vibro massage apparatus. 

The ELECTRICAL APPLIANCES are showing their Eureka 
vacuum cleaner of all sorts of household work, while the 
“ Nilfisk ” electric suction cleaner is to be found on the stand 
of GILLESPIE AND BEALES. | 

A feature of the exhibition is a section devoted to the 
vocational training of girls. Here are to be found repre- 
sentatives of the Women’s Engineering Society, the Coal 
Wed Abatement Society, and the Industrial League and 
Council. | 


Pillariess Electric Safety Lamps. 


The accompanying illustrations show views of the “ pillarless "' 


т 


VIEWS OF THE PILLARLESS ELECTRIC SAFETY LAMPS. 


Lamps Committee hope that a better distribution of light from 
safety lamps is now within reach. l 

With all types of electric safety lamps now in use, except in the 
case of the electric cap lamp, a considerable part of the light produced 
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is cut off by the four or five pillars surrounding the glass of the 
lamp and by the protecting shield or dome above the glass to which 
the handle of the lamp is attached. Apart from the actual loss 
of light, which is substantial, the alternate zones of light and darkness 
produced by the pillars are irritating to the eye, and may aggravate 
nystagmus or contribute towards causing it. It was suggested 
by one of the members of the Committee that these obstacles to the 
light should be removed, and that the lamp should be suspended 
by a swing handle capable of being turned down, and, when so, 
leaving thelight passing through the well-glass entirely unobstructed. 

The possible objections that presented themselves were two :— 
(a) That the well-glass left without protection would get broken 
more frequently than the glass in the existing types of electric lamp ; 
(b) that the eyes of a miner carrying such a lamp would require 
protection from the light thrown upwards. The second objection 
was met by attaching a movable reflector to the handle of the lamp. 
The Committee felt that the validity of the objection that there 
would be frequent breakage of the well-glass could only be tested 
by prolonged trials of the lamp under actual working conditions. 
Under the authority of the Home Secretary, trials with electric 
pillarless lamps have been carried out at several collieries over a 
period of some 18 months. Diagrams of two of these types of lamp 
are reproduced above. The lamp has only been used at the ccal 
face and for repairing work, but reports show that the number cf 
glasses broken in use is not greater with the new type of lamp than 
with the existing type; that, for the most part, the new type of 


. lamp is definitely preferred by the user to the existing types; that 


the present models still need improvement in detail, e.g., asregards 
the handle and the method of attaching the reflector to the handle. 


Hotpoint Showcards. 
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The annual excursion of the staff and employees of ROBSON AND 
CoLeman, Newcastle, was held on Saturday, July 8th, when 
15 members spent the day at Corbridge. Unfortunately the 
т was not all that could be desired, but happily the premises 
9! the local rowing club were available. A musical programme was 
given by Messrs. Mitchell, Turpin, Chambers and Aitchison, and 

tween the showers sports were indulged in. After tea, Mrs, 

presented the prizes to the successful competitors. 


The Insulation of Bare Wire. | 


It is well known that as a general rule the connections between 
the heating elements and the controlling switches are made with 
bare wire or flexibles. At one time it was customary to cover these 


conductors with glass beads, but a difficulty arose at elbows and | 


bends owing to the gap between each bead exposing a short length of 


_the bare wire. The glass bead was also unsatisfactory in that it 


was incapable of resisting the high temperatures immediately 
adjacent to the element itself. The problem presented has been, 
therefore, of completely insulating the wire throughout its length 
with a bead which would resist a high temperature, and would 
entirely cover the conductor whether it was straight, slightly curved 
or bent at a sharp angle. The adjoining illustration shows the latest 


= Blu | 
5 NN ' СА р b na P 


aka 


THE “ BALLSOK " INSULATING BEADS. 


device introduced for this purpose. It is known under the trade 
name of “ BArrsok." It will be seen that the well-known principle 
of the ball and socket has been employed, so that each ball bead 


accurately fits each socket bead on both sides, thereby assuring | 


accurate contact between each member and the complete covering 
of the bare wire. One of the features of the '' Ballsok " bead is 
that both ball and socket can be picked up and threaded on to the 
wire with complete indifference, because each is double sided. 
Should a surplus ball or socket be threaded on by mistake either 
can be cracked off with a hammer when the correct sequence of ball 
and socket will be restored. The '' Ballsok ” beads should fill a 
distinct want amongst makers of all electrical apparatus, for not 
only are they fire resistant, but they are non-hygroscopic. It is 
also interesting to note that they are accurately moulded to 
o:001 inch. They are’ of English make, and can be obtained from 
LIONEL ROBINSON AND Co. 


Ediswan Ship Fans. 
The illustration shows part of a consignment of EpISWAN ship 
fans supplied to R.M.S. '' Majestic," 56 000 tons (the largest liner 


afloat) previous to her leaving Southampton on her maiden 
voyage. "s 


A Melting Furnace for Cable Manufacturers. 


The MONOMETER MANUFACTURING Co. (1918), LTD., have 
recently put on the market a new type of melting furnace which 
will be particularly appreciated by cable makers for feeding hydraulic 
presse$ when a 3 per cent. tin mixture is required. Indeed, some 
of the most important cable manufacturers have already batteries 
of eight and ten of these furnaces of three-tons capacity. A pan- 
shaped mixer is fitted to the pot and this is operated by a mechanical 
drive so that the whole of the metal is split up and turned over, 
which prevents the metals from separating. In addition to this 
special mixing device there are also other patented features, such 
as the automatic heat controlling device, which prevents the metal 
from overheating and burning; also the anti-oxidization ; 
the patent low pressure gas burners, and the detachable elbow at 
the bottom of the pot. 

This firm have also lately produced the '" Monometer " patent 
automatic temperature-controlled gas-heated lacquering, japanning, 
and impregnating stoves which are meeting a long-felt want for 
кү етн, lacquering, and impregnating. 


LICENCES OF RIGHT have been granted to H. C. Ghijsen and 
another for Patent No. 122 558 (6055/18) for “ Improvements in 
and relating to bases for incandescent electric lamps." 
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Electric Lamp Patents in Scotland. 


In the Court of Session, Edinburgh, on the 12th inst., Lord 
Blackburn delivered judgment in three actions by the British 
Thomson-Houston Co. against (1) the Naamlooze Vennootschap 
Popés Metaaldraadlampen-Fabric (Venloo, Holland) and Charles- 
worth Peebles and Co. (Glasgow), (2) Charlesworth Peebles and Co., 
-and (3) King and Co. (Leith), for the recovery of £5 ooo damages 
for the infringement of patents. 

His Lorpsuip granted a decree for £760 13s. 4d. against the 
defendants jointly and severally in the first action ; for £1 770 7s. 6d. 
in the second, and for £39 Is. in the third action, with costs. The 
defence was a denial of the validity and of infringement, but before 
going to proof the defendants admitted validity and the infringe- 
ment. Plaintiffs claimed that the measure of damage was the 
amount of royalties they would have received had defendants been 
their licensees, but for the defence it was argued that this method 
was inapplicable, to part of the period during which lamps were 
sold by some of the defendants. The patent was held to be invalid 
in England by the Court of Appeal on November 15th, 1920, but 
that judgment was reversed by the House of Lords on December 
19th, 1921. It was argued that during the interval plaintiffs 
would have been unable to issue licences, and that therefore this 
method of estimating damages was inapplicable. It was further 
suggested that defendants having sold lamps during the period in 
the bona fide belief that the patent was invalid, the damages to be 
assessed should be merely nominal. His Lordship said defendants 
had good cause for believing the patent to be invalid, but, in relying 
on the judgment of the Court of Appeal before that judgment 
became final they took the risk of its being reversed. In using the 
patent without a licence they acted improperly and the royalties 
which they would have paid had they been licensees provided a 
fair measure of plaintiffs' loss. 


On the 14th inst., the First Division of the Court of Session, Edin- 
burgh (the Lord President and Lords Mackenzie, Skerrington and 
Cullen), dismissed the appeal of the defendants in actions brought 
by the British Thomson-Houston Co., Ltd., against Charlesworth, 
Peebles and Co. and King and Co. to interdict them from im- 
porting and selling incandescent electric lamps which infringed 
plaintiffs’ gasfilled lamp patent. Before the Lord Ordinary, 
defendants withdrew their defences, but they maintained that an 
interdict could not be granted against exporting such lamps. 

Lord Blackburn had granted an interdict, and the Court affirmed 
this decision, Lord Skerrington dissenting. In the course of his 
judgment, the окр PRESIDENT said that the defendants frankly 
explained that, while they had no intention of importing for use or 
sale in this country, their desire was to be free in the matter of 
exporting from it. If there was the smallest chance that they 
would regard themselves free—under an interdict which did not 
expressly include exportation—to import those lamps, and instead 
of selling them in this country to export them to purchasers abroad, 
he was very clear that exportation should be covered by the interdict. 
The defendants also explained that they anticipated receipt in 
the future from the Dutch maker or other persons of infringing 
lamps among, or in lieu of, supplies of non-infringing lamps ordered 
by them. That might no doubt occur by mistake, and they desired 
to be free in such an event to return the goods without incurring 
penalties for breach of the interdict. It was accordingly suggested 
that a refusal ort their part of the infringing goods which they had 
not ordered, and the return thereof to the sender might easily be 
reserved to them (if necessary) by a few qualifying words to the 
interdict. But they declined to avail themselves of an opportunity 
of proposing such words which was afforded to them. He thought, 
in those somewhat unusual circumstances, it would not be fair to 
refuse an interdict in the case of merchants of that class of goods 
against exportation. 

Lords Mackenzie and Cullen concurred, but Lord Skerrington 
was of opinion that the interdict granted was unduly wide, as it 
restrained respondents from infringing the patent by exporting the 
lamps from the United Kingdom. The interdict as granted offended 
against the fundamental and salutary rule that an interdict ought 
not to be expressed in language which was of doubtfu! meaning. A 
respondent was entitled to know what exactly it was that he must 
abstain from doing, and he thought that the interdict ought to be 
limited by omitting the words, “ or exporting therefrom.” 


An Electric Motor Dispute. 
Last week a Divisional Court (Lush and Bailhache, JJ.) heard 
appeals from the decision of a special referee in the case Whitegate 
Brick Co. v. O’Brien and Co., arising out of the purchase and supply 


of an electric motor, 
Mr. Rowson (for plaintiffs) said that towards the end of 1920 his 
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clients ordered an electric motor for their brick works from defendants. . 


The motor was installed, but upon the first three days there was 
trouble with it, and it eventually burnt out. Plaintiffs therefore 
brought an action to recover the price paid and for damages for 
breach of contract. The case came before Commissioner Partitt at 
Manchester Assizes, and he came to the conclusion that it was a 
technical matter, and referred it to arbitration. Prof. M. Walker, 
of Manchester University, was appointed special referee for the 
purpose. The case was heard by him in March, but after the 
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arbitration had closed, and without plaintiffs' consent or knowledge, 


the referee heard, or had a conversation with, certain employees of 
the English Electric Co. (the manufacturers of the motor) and 
carried out experiments at their works, of which plaintiffs were not 
notified. The award was made in defendants' favour, and each 
side were ordered to pay their own costs. Plaintiffs now appealed 
against the whole award on the ground that-the referee had com- 
mitted legal misconduct by hearing these gentlemen, and plaintiffs 
asked to set the award aside. O’Brien and Co. were the agents of 
the English Electric Co. in Manchester. ^ 

Mr. MonzsBv (for defendants) contended that the test carried 
out by the referee was done with the consent of both sides, and there 
was no evidence that the persons who witnessed the test were 
witnesses at the arbitration. The test was made after the arbitra- 
tion was closed. ; 

Mr. Rowson said his clients thought this was to be merely an 
inspection of the motor, and not a test, and if his clients had known 
there was going to be someone there representing the English 
Electric Co. they would have had one of their own experts there. 
The real defendants were the English Electric Co., and they were 
backing O’Brien and Co. There was not a suggestion throughout 
the correspondence that the referee was going to conduct a test. 

Mr. Justice LusH, giving judgment, said it appeared from the 
correspondence that the referee took special care to inform plaintiffs’ 
and defendants’ solicitors that he wished to inspect the motor. He 
had gone further, and said he wished to have a test, and plaintiffs’ 
solicitors did not object to the test. In making the test, therefore, 
there was no doubt the referee acted with the knowledge and con- 
sent of plaintiffs. It was impossible to make a test without saying 
something to the employees at the works who would know how to 
put the motor іп a proper condition for the test to be made. There 
was not a particle of evidence that the referee did anything more 
than what was necessary to carry out the test, and no evidence that 
anything passed between him and the employees of'the English 
Electric Co. about anything except the test he was going to make. 
He, therefore, held it was not proved that the referee had been 
guilty of any misconduct. 

Mr. JUSTICE BAILHACHE concurred, and the appeal was dismissed, 
with costs. 


Their Lordships then heard defendants' appeal against the order 
of the referee that each side should pay their own costs. 

Mr. Moressy submitted that the wrong principle had been 
applied, and that it was wrong that defendants, who had been 
wholly successful, should have to pay. 

After hearing counsel for plaintiffs, their Lordships held that 
the fact that defendants did not acquaint plaintiffs with their view 
that plaintiffs were wrong could not be a ground for depriving them 
of costs. Defendants’ appeal as to costs was, therefore, allowed. | 


Duties of Tramcar Conductors. 


At Liverpool County Court last week, Mrs. B. Dovle was awarded 
£77 for injuries received when attempting to board a municipal 
tramcar in December last. 

For plaintiff, evidence was given that when she was in the act 
of boarding the car at a compulsory stopping station, owing to the 
negligence of the Corporation's servants, the car was started before 
she could get safely on to the platform, the result being that she was . 
dragged for some distance along the road, and received injuries. 

For the defence, the conductor stated that he stopped the car 
when the accident happened by reaching over from near the top 
steps of the car and ringing the bell, but he had been unable, owing 
to the crowd coming up the steps, to get down to the platform 
before a passenger started the car. He admitted that one of the 
printed instructions given to conductors required the conductor to 
be on the platform of the car at all compulsorv stopping places. 

His Honour found that the absence of the conductor from the 
platform was an effective cause of the accident, and was prima facie 
evidence of negligence, and, therefore, he gave judgment for the 
plaintiff for /77, with costs. 


Sequel to Engineers Lock-Out. 


At Manchester Assizes on Friday, three members of the 
Amalgamated Engincering Union (named Cropper, Gregson and 
Smethurst) sued Mr. W. J. Holgate, trading as the Lead Seal 
Manufacturing Company, to recover compensation for wrongful 
dismissal. : 

Mr. ATKINSON, K.C. (for plaintiffs), said the three actions had 
been consolidated, as they all arose out of the same matter. The 
plaintiffs were fitters in the employ of defendant, and they claimed 
damages under an agreement which was to remain in force for five 
years. Under the agreement Cropper was to receive £2 a week above 
the standard rate of wages and the other two plaintiffs £1 16s. each 
above the rate, with a bonus of 5s. a week in each case. In March 
last a dispute between the Employers’ Federation and the A.E.U. 
resulted in a lockout. Defendant was not a member of the Federa- 
tion, and was not affected. Notices were posted at Federation 
works, but not at defendant's works, and the plaintiffs had no 
idea that they were going to be affected. On March roth the 
defendant sent for Cropper and told him that the men would be 
locked out. On the following day (Saturday) they were paid and they - 
were also given their unemployment, but not their health insurance 
cards. Defendant was not, and never had been, a member of the 
Employers’ Federation, and he gave plaintiffs no notice of the 
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termination of their agreement, but he now pleaded that they had 
received instructions from plaintiffs’ union to cease work. That 
was, however, untrue. The works were closed for two days and 
then were opened, non-society men being employed on plaintiffs’ jobs. 

Evidence having been given by the three plaintiffs in support of 

Mr. W. J. HOLGATE said plaintiffs had acted under the instructions 
of their union. Unless the fitters were there it was no use to keep 
the place open. They agreed to be paid up on the Saturday. As 
the insurance cards had not all been made up they were not given to 
plaintiffs. He also denied the accuracy of some of the statements 
made by the plaintiffs. 

In giving judgment, the Lorp CHIEF JUSTICE said the three men 
appeared to have been a little troublesome to defendant, and they 
had agreements which were burdensome to him. They were 
trade union men, and he desired to have non-unionists. When one 
looked at what was done—advertising for a non-union fitter, the fact 
that men left their health insurance cards and their tools in 
defendant's workshop, that they went to the place and found it 
closed, and then opened with non-union men employed, he found it 
very difücult indeed to draw the inference that they discharged 
themselves and that they believed they had instructions to come out. 
He thought the matter was placed beyond doubt by what followed. 
He gave Cropper £300, and the other two plaintiffs £275 each, with 
costs in each case. 


Colliery Company as Electricity Undertakers. 

On Friday Mr. Justice Astbury sanctioned an alteration of the 
articles and memorandum of association of the Cannock Chase 
Colliery Co., Ltd., by an extension of objects so as to enable the 
company to become undertakers for the supply of electricity. 
Counsel for the company said the proposed new business would be 
subsidiary to its main business of colliery owners. The company 
already had generating plant for the supply of energy to itself, and 
its cables were in a suitable position for the distribution of current in 
the district. | 

His LonpsuiP said any order he made would be subject to what 
might be done by the Electricity Commissioners. 

CotxsEL agreed and said the company could do nothing till 
permission was given them, and their petition to the court was only 
for power to undertake the supply of current, of which they had a 
large surplus. 


Telephone Agreements. 

. Itis well known that the burden of telephone agreements cannot 
be transferred to sub-tenants without the consent of the Post Office 
authorities, At the Mayor's and City of London Court last week 
the Postmaster-General sued Mr. D. C. Lee for /12 8s. 1d. for 
telephone services supplied. The defence was that defendant had 
sub-let the telephone in his flat, but the representative of tke 
Postmaster-General said that the Department did not recognise 
sub-tenants, In another case the defendant said he left the premises 
after a few months and sublet them with the telephone to another 
man who was accepted by the Postmaster-General. The Post- 
master-General’s representative denied this, and in both cases 
Judgment was entered for the plaintiff, with costs. 


Electricity Commissioners’ Powers. 

In the Court of Appeal (Lords Justices Bankes, Warrington and 
tkin) on Tuesday last, the case of the King v. The Electricity 
Commissioners (ex parte the Ealing Borough Council) was heard 
upon the appeal of the Commissioners from an order nisi granted 
by the Court of Appeal on May 2oth last for a writ of mandamus 
to the Commissioners directing them to show cause why 
they should not hear and determine according to law an application 
by Ealing Corporation, as the authorised suppliers of electricity 
the Borough, for leave to enter into an agreement with Hammer- 

London) Borough Council for a supply of electricity. 
ps SoLicrroR-GENERAL (Sir Leslie Scott, K.C., M.P.) said that 
Chi ule was applied for at first to a Divisional Court (the Lord 
refend tice and Justices Greer and Acton), where the rule was 
b d. Subsequently, the Ealing Corporation by Mr. S. J. Turner, 
tha Way of appeal from the refusal of the Divisional Court to grant 
: Tule nisi applied to their lordships for the rule, and they 
d it The ground of the application for the rule was that 
win o mmissioners had refused Ealing Corporation leave to proceed 
the an agreement which had been provisionally entered into with 
all ‘Mmersmith Borough Council for a supply of electricity, the 
ndis on being that the Commissioners had not properly and 
} "ally exercised the discretion vested in them by Sec. 19 of the 
ару Cty Supply Act, 1919, by which Act the Commissioners were 
ion to regulate and supervise the supply of electricity ; that 
Con MmMissioners did not hold a local inquiry before refusing their 
S nt; and had wrongfully refused their consent to a loan for 

AR a new transmission main. | M. 
defin E dealing with the powers and duties of the Commissioners as 
by the Electricity (Supply) Act of 1919, the Solicitor- 
said the point which was the subject of the present appeal 
use the Borough of Ealing wanted a bulk supply of 
as the capacity of their own station had been nearly 
for direct ey therefore applied to the Electricity Commissioners 
the Mex ons, and the Commissioners directed them to apply to 
CN "оро ар Electric Supply Company. The price quoted for 
by Exp y by the Metropolitan Company was considered too high 
` ng Corporation, and then the latter got into touch with 
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arose 
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Hammersmith Borough Council After negotiation they pro- 
visionally agreed with Hammersmith Council for the bulk supply on 
terms more favourable than those offered by the Metropolitan 
Company. The provisional agreement and the whole circumstances 
of the case were then considcred very fully by the Commissioners, 
who decided that, having regard to their duties and on various public 
grounds, the agrcement was not one which they ought to sanction, 
The Commissioners tcok the view that it was in the public interest 
that the Metropolitan Company should give the supply of electricity 
and not the Hammersmith Borough Council. One of the grounds 
for that decision was that the agreement, if ratified, would involve 
the laying of a new transmission main, and another ground was 
that the agrecment would put on the Borough of Hammersmith an 
undue burden. There were a number of things which influenced 
the Commissioners in their decision, and thereupon they refused to 
give their approval to the provisional agreement. The only ground 
on which the Court granted the Rule was that the Commissioners had 
not, in deciding as they had done, properly and judicially exercised 
their discretion. In his (counsel's) view, there was only one point 
for decision. i 

Lorp Justice ВАМКЕЅ: Could they refuse if they thought 
Hammersmith would be making a foolish bargain ? 


The SoLiciToR-GENERAL said they could, and submitted that the - 


function of the Commissioners was to see that the public as a whole 
got their electricity as cheaply and efficiently as possible. 

Lorp Justice BANKES: АП it comes to, is it not, that Hammer- 
smith is prepared to scll their electricity too cheaply to Ealing ? 

The SOLICITOR-GENERAL agreed that that was one thing. Having 
referred at considerable length to the material provisions of the r919 
Act, counsel then read an affidavit by the Town Clerk of Ealing, and 
one by Sir John Snell, chairman of the Electricity Commissioners. 
He contended that the Commissioners had, in refusing to approve 
of the agreement, exercised their discretion properly and judicially, 
and that in those circumstances the Rule nist for a mandamus ought 
to be discharged. - 

After Mr. DisTURNAL, K.C., had replied for Ealing Corporation 
on Wednesday, the Court unanimously discharged the Rule, with 
costs. An abstract of the judgment will appear in our next issue. 


Breach of Electricity Reguletions. 

On Monday the Scottish Justiciary Appeal Court (Lords Ormidale, 
Hunter and Ashmore) heard an appeal by H.M. Inspector of 
Factories (Mr. A. Fotheringham) from a decision of Sheriff-sub- 
stitute Welsh, of Paisley, who refused to convict Babcock and 
Wilcox of a contravention of the electricity regulations made under 
the Factory and Workshop Acts. It appeared that on December 
22nd last the firm were constructing new pipework in a shop in 
which an electric crane was being erected. John Young, an engi- 
neer's labourer, was employed by the firm and was sitting on the 
end carriage of the crane drilling a hole with a ratchet. Over the 
place where he was working, at a distance of 4 ft. 3 in. above the 
frame, were three bare electric wires carrying three-phase current 
at 440 V. The wires were not protected in any way, although 
capable of being protected. In the afternoon of December 22nd he 
was found dead, hanging by his two hands on the live wires above 
the platform of the crane near where he had been working. He had 
no electrical knowledge, but had been warned by the electrician 
under whose instructions he was working that it was dangerous to 
come in contact with them. The contravention charged against the 
firm was that they failed to provide and use portable insulating 
stands, screens, boots, gloves, or other suitable means, in consequence 
of which neglect Young was killed. 

On the assumption that the regulations applied, the Sheriff- 
substitute held, looking at the circumstances, the nature of the work, 
the fact that Young had bcen warned that the wires were dangerous, 
and at the fact that he could proceed to and return from the spot 
where he was working with safety if he used reasonable care, that 
the firm were not guilty of a breach of the regulations, because it was 
not necessary adequately to prevent danger that the mcans specified 
in the regulations should in the circumstances be provided and 
used by respondents. 

After legal arguments, the Court allowed the appeal and held that 
the Sheriff-substitute ought to have found the charge proved on 
the ground that the necessity for protection had been demonstrated 
by the death of Young, and that the regulation was intended to 
secure the safety not only of careful workmen, but of workmen from 
inadvertence or carelessness. 


Electric Cookers. 


Electric cookers are apparently becoming popular in DOVER. At 
a recent meeting of the Corporation the electrical engineer (Mr. 
R. C. Harpur) reported that he had purchased fifteen portable cookers 
and they were now out on hire, but he had twelve more applications. 
Generally speaking, the cookers were satisfactory and people 
realised their use. He thought it was time to push the use of 
cookers and so lay the foundation of a lucrative business. A con- 
siderable reduction was obtained by the purchase of a dozen cookers. 
It was accordingly decided to purchase a dozen out of revenue at 
a cost of £90. 

The GRiMsBY electricity department is also taking steps to 
develop the domestic load, for it has decided to spend about £1 ooo 
in the purchase of cookers and domestic apparatus for letting out 
on hire to intending customers. : 
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Parliamentary Intelligence. 


Notting Hill Electric Lighting Co. | 

Sir W. SEAGER asked the Parliamentary Secretary to the Ministry 
of Transport (House of Commons, July r2th) if he was aware that 
part of the issued capital of the Notting Hill Electric Lighting 
Company consists of 27 050 ordinary (recently renamed deferred) 
shares, fully paid, of one shilling each ; that for the year 1921 the 
wages of the employees were reduced, thecharges forcurrent supplied 
to consumers were maintained at the maximum permitted, and 
the dividends on the ordinary shares were the highest ever paid, 
being at the rate of more than I 150 per cent., less tax ; and, seeing 
that the company was a public utility company with a monopoly, 
would he cause representations to be made to the company that, 
in the public interest the payment of such dividends was to be 
strongly deprecated, and that the question of the reduction of 
charges should be seriously considered ? 

Mr. NEAL: I have looked carefully into the financial arrangements 
of this company. The deferred shares represent less than half of 
I per cent. of the total share and loan capital, and are held in con- 
junction with the preferred shares, and the dividend paid on them 
taken alone is no true index of the return to the investor. The 
company has, however, had a successful year's trading, and, I am 


informed, made a reduction in their charges as from June 30th 


last of 64 per cent. for lighting and 12 per cent. for power. They 
propose to consider the question of a further reduction as soon as 
the results for the current year are known. The Minister has not 
made any Order in respect of the charging powers of this company, 
nor has any representation been received from persons or authorities 
on this subject. 

Sir W. SEAGER: Has the Ministry the power to vary the maximum 
price charged to the public ? 

Mr. NEAL : On proper representations being made, under Section 
32 of the Electric Lighting Act, 1909, which, I think, will be amended 
by the Bill now before Parliament. 


| Broadcesting Wireless. 

In reply to LiEuT.-CoL. A. Murray (House of Commons, 
july 18th), Mr. KELLAWwAY said he had informed the Committee 
representing manufacturers of wireless apparatus in this country 
of the conditions upon which he proposed to grant licenses for 
broadcasting. These proposals would be submitted to the general 
body of manufacturers forthwith, and he had informed them that 
in the event of their supplying the capital required, and providing 
efficient broadcasting apparatus, he would make it a condition of 
granting licenses for apparatus for the reception of these services, 
and such licenses should be restricted for two years to apparatus 
manufactured in Great Britain. 

Lieut.-Col. Newman (C.U., Finchley) : Has the right hon. gentle- 
man power to do this ? 

Mr. KELLAWAY : Yes, sir. Power is given to me under an Act 
passed by this House to issue licenses. It would be inconceivable 
that a new system of communication in this country should be 
exploited by foreign manufacturers. 

Captain W. BENN : Is he going to take advantage of his power 
to issue licenses to impose, in a hole-and-corner way, a protective 
system in this country ? 

Mr. KELLAWAY : It is not protective, it is only a proper protection 
for a new means of communication in this country. 


Imperial Wireless Chain. 

In the House of Commons last Thursday, in reply to Mr. Новр, 
Mr. PiKkE PEASE (Assistant Postmaster-General) said the Govern- 
ment had further considered the question of the Imperial wireless 
chain, and had decided to erect in England a station of the ultimate 
power contemplated by the Expert Commission, instead of the 
smaller power which they proposed should be used in the first 
instance. This station would provide especially direct commercial 
communication with India, South Africa and Australia. In India 
the Imperial Government would erect and the Indian Government 
would work a station also capable of direct communication with 
England, South Africa and Australia. 

As à corollary of this decision the proposed second station in 
Egypt and the station in East Africa would be deferred, and the 
question of erecting stations at Singapore and Hong Kong would 
be reconsidered. Experts of the Canadian Government were 
expected to reach England very shortly in order to discuss the 
participation of Canada in the scheme. 

Mr. KELLAWAY, replying in the House of Commons on Tuesday 
to Sır H. BRITTAIN, said the site for the proposed high-power 
wireless station had been selected provisionally. Its final adoption 
would depend upon the result of certain inquiries which were now 
in progress. It was not possible to state by what date the instal- 
lation was likely to be completed. 


Telegraph (Money) Bill. 

This Bill was on Tuesday passed through the committee stage, 
without alteration, by Standing Committee '' В” of the House of 
Commons. An interesting discussion arose on amendments pro- 
posed, but afterwards withdrawn, by Sir D. Newton and Lieut.- 
Colonel A. Murrav, the former urging that telephone call offices 
should be created at every rural post office now connected with the 
postal telegraph system, and the latter contending that at least one- 
third of the £15 000000 which the Bill provides for telephonic 
improvements and extensions should be expended in the rural 
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areas. Mr. KELLAWAY, in asking that the amendments should not 


. be pressed, said a very large proportion of the £15 ооо ооо was 


needed in respect of commitments into which the Post Office had 
already entered. Since May īst of this year 662 additional rural 
party telephone lines had been installed, and 151 call offices had been 
opened almost entirely in rural areas. Out of 3 110 telephone 
exchanges in this country 60 per cent. were rural telephone 
exchanges. At present there were 4 400 rural party-line subscribers, 
so that the progress recently made would be seen. There were 
2 250 rural call offices in districts where there were no exchanges 
at present, in addition to their being call offices at every exchange. 


Ayr Electricity Bill. 
The Select Committee of the House of Commons, which has been 


‚ considering this Bill, has found the preamble proved. The petitions 


of the Kilmarnock Corporation and the other opponents were 
withdrawn on terms. 

The promoters of the Bill had been approached by the Corporation 
of Kilmarnock and the County Council of Ayr with a proposal that 
the Corporation of Ayr should join them in the constitution of a 
joint board which should have the dutv of superintending the 
supply of electricity for the whole district of Kilmarnock, the 
Burgh of Ayr and the County of Ayr. The Burgh of Kilmarnock 
and the County of Ayr had already agreed to form a Joint authority, 
and as the result of fresh negotiations the Burgh of Ayr has agreed 
to transfer its present undertaking and its new powers undcr the 
Bill to the joint undertaking. 


Trackless Trolleys. 

In reply to Sir R. Сгоосн (House of Commons, July 13th), Mr. 
NEAL stated that, subject to the design and weight of tracklesstrolley 
vehicles being suitable to the roads on which they were run, he saw 
no general objection to them, but each case must be judged on its 
merits. There was no substantial difference from a road damage 
point of view between trackless trolley vehicles, motor omnibuses 
and other heavy traftic, and no special kind of road reconstruction 
was necessary. А 


The Post Office (Pneumatic Tubes Acquisition) Bill. which was 
re-committed, passed the committee stage last Thursday, without 
amendment. 


Presentation to Mr. J. M. McElroy. 


Mr. J. M. McELRov, who recently retired from the position of 
general manager of the Manchester Corporation Tramways, was 
presented by the Tramways Committee, last week, with a silver 
tea service. The presentation, which took place at the Tramways 
Office at the conclusion of the business of the Committee, was made 
by the chairman (Alderman James Bowes', in the presence of the 
Lord Mayor of Manchester, the Town Clerk and the members of the 
Committee. 

The chairman, in making the presentation, spoke of his long 
association with Mr. McElroy, and said that the parting from him 
was а real wrench. Не hoped that, as a result of his well-earned 
rest, he would be so restored to health as still to be able to do much 
useful work for the industry in which he had been such a prominent 
figure. The Lord Mayor also paid a high tribute to Mr. McElroy 
for his services to the Corporation of Manchester, and also to the 
tramway industry generally. Several of the members of the Com- 
mittee also spoke and added their testimony to the great work which 
Mr. McElroy had done for Manchester in connection with the 
organisation and administration of the tramways. 

Mr. McElroy, in responding, thanked the Committee for their 
kindness in making the presentation to him, and spoke of the happy 
relations which had always existed between the Committee, the 
staff and himself during the 22 years he had been the manager, and, 
although the parting was a sad one for him, it was made glad by the 
manifestations of goodwill which he had received from the menibers 


of the Committce. 


The LE.E. in India. 


We have received from Mr. E. Kilburn Scott a copy of a 
letter addressed to him by Mr. J. W. Meares on the subject 
of the Institution of Electrical Engineers in India. This is 
substantially as follows : 

I heartily agree with your letter in THE ELECTRICIAN and * Elec- 
trical Review ” of May 26th. Chairmen of local centres abroad are 
ex-officio on the Council, but are seldom able to attend a meeting in 
England. That has been my position, and the Calcutta centre 
(for India) is practicallv dead. 

Following the precedent of the Civils, I have got a local Advisory 
Committee for India, but I think there should be special provision 
for representation on the home Council of the Overseas Dominions. 
The persons suitable for nomination, however, are totally unknown 
to the majority of stay-at-home members, and would receive no 
votes. Overseas trade is, however, of vital importance to the 
industry, and those who have been long abroad are certainly able 
to take broader views than men tied to one town most of their lives. 
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| Electricity Supply. 


Birmingham last week obtained its electricity supply from the 
new permanent station at NECHELLS. 


BARNSTAPLE Lighting Committee has considered the offer of a 
syndicate to purchase the municipal electricity works, and has 
decided in favour of opening negotiations. 


In reply to a question by Mr. W. H. Eyles, Alderman A. Senington 
said that the employees in Bristor Electricity Department were 
supplied with electricity at a flat rate for heating and power. 
Eighteen employees had availed themselves of the supply. 


а The Minister of Transport proposes to confirm the LEWES 
ELECTRICITY (AMENDMENT) SPECIAL ORDER and the SCARBOROUGH 
ELECTRICITY (AMENDMENT) SPECIAL ORDER. Any objections must 
be sent to the Secretary, Ministry of Transport, by August 5th. 
The Minister of Transport also proposes to confirm the OGMORE 
AND GARW ELECTRICITY SPECIAL ORDER and the MILNROW ELEC- 
TRICITY SPECIAL ORDER. 
must_be sent in by August 7th. i 


New Schemes and Mains Extensions. 


y WeymouTH Town Council has applied to the Electricity Com- 
missioners for a loan of £1 ooo for mains extensions. 


WHITEHAVEN Town Council has applied to the Electricity 
Commissioners for a loan of f1000 for private mains and 
services, and for £960 for public lighting. 


A draft scheme prepared by EDINBURGH Town Clerk for the 
reorganisation of the supply of electricity for the district was 
approved last week by the Electricity Committee, and will come 
before the Town Council at the next meeting. 


GLAscow Corporation have applied to the Electricity Com- 
missioners for a Special Order authorising the extension of the 
Corporation’s electric supply area so as to include portions of the 
parish of New Kilpatrick (Dumbartonshire), the parishes of Cadder, 
Glasgow, Old Monkland and Bothwell (Lanarkshire) and the parishes 
of Paisley and Eastwood (Renfrewshire); the repeal of certain 
provisions of Renfrew and District Electricity Special Order, 1922, 
etc. Any objections must be sent to the Electricity Commissioners, 

yt House, Whitehall, Westminster, S.W., by September 15th. 


Alteration of Charges. 
Electricity charges at SOUTHEND are to be reduced by 7} per cent. 


_ CHESTERFIELD Town CouNcIL has decided to make concessions 
in electricity charges amounting to £4 444 per annum. 

WortveRHAMPTON Town Council has reduced the charge for 
electricity for lighting, power and general supplies, other than 
flat rate lighting supplies, from 115 per cent. to 90 per cent. above 
pre-war charges. 

FARNHAM.— Gas and Electricity Co. has increased the maximum 
Charge of electricity for lighting from 94. to 1ojd. per unit. For 
Power the following scale has been fixed: First 2 000 units 4d., 
next 2000 34d., beyond 3d. 


Faversham Electricity Undertaking. 

The electric light undertaking was the subject of a lengthy 
discussion by FAVERSHAM Town Council recently, and finally a 
Motion by Coun. W. Clark to offer the undertaking for sale was 
defeated by six to four votes. Referring to the {17 ооо deficiency 
Mentioned by Coun. Clark, Coun. Semark said that the figures were 
Correct but they were misleading, because roughly some amount 
had been paid off the capital account and consequently they must 
have got something for their money. They had paid back, he 

lieved, about £t 500 in principal and interest, of which about 
£1000 was capital. On an average up to 1920 they had about 
{1 200 out of the rates each year. In 1920 they had from the 
rates {209 and in 1921 £374. The figures for 1922 were not yet 
Completed, but this year tney unfortunately smashed up the 

pbell gas engine. They had, however, reinstated it with a 
Petter oil engine at a cost of {1 250, so that if they were a trading 
concern they would be justified in writing off the loss and adding 
5?mething to capital account because the Petter engine was worth 
£5 O0o, With regard to the profit for light and power, they had 
хоч ghly motors aggregating 800 H.P., and they had grown practically 
a thin the last two or three years. They started with 109 con- 
mers for light, and in 1914 they had 200. During the war period 
2 €y only put on 27, but at the present time they had 350 con- 
Urners Their revenue had gone up to /7,500, and they made a 
OSs profit of /1,100. They were paying 4 per cent. on the original 
Pital and paying back the {£17 ооо, so the awful state of affairs 
Put before them was absurd. 


For some time there has been keen discussion in American 
engineering and political circles over the offers submitted for the 
evelopment of the GOVERNMENT’S MUSCLE SHOALS HYDRO- 
ELECTRIC PROJECT. One of these offers was by Mr. Henry Ford 
and the other by the Alabama Power Co. The Senate have now 
Passed the Army Appropriation Bill, with an amendment carrying 
7 500 ооо for continuing the work on dam No. 2, and if the House of 
eee accept this the matter will be postponed till next 


Any objections in the last two cases 
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Wireless and Telephone - Notes. 


The new automatic telephone system was officially opened at 
FLEETWOOD on Saturday. | 


It is reported from America that an AMERICAN-JAPANESE wireless 
company with a capital of 200 ooo ooo yen has been formed. 


In order to assist the development of the NORTHERN TERRITORY 
OF AUSTRALIA the Federal Government have entered into negotia- 
tions with the Australian Amalgamated Wireless Company for 
the installation of wireless telephones, with a central station capable 
of communicating with the different holdings. 


:‘ The Times ” Cape Town correspondent states that the Marconi 
Company has submitted a scheme providing for the formation of a 
SOUTH AFRICAN WIRELESS COMPANY, with a capital of £500 ooo, four- 
fifths to be subscribed in London and the remainder in Cape Town. 
The company undertakes to construct and work a station out of 
range of gunfire from the sea, capable of communicating direct with 
England, India, China, Australia, the United States and South 
America. 


The MARCONI’S WIRELESS TELEGRAPH CoMPANY has been granted 
a charter by the Austrian Government for the establishment of a 
central wireless station in Vienna in co-operation with an Austrian 
company. Itisstated that the Austrian Government will participate 
to the extent of 30 per cent. of the capital, and a group of Austrian 
banks will co-operate with the Marconi Company in founding the 
Austrian company. This concession was obtained against very 
strong competition on the part of the Berlin Telefunken Company. 


With regard to the Government's decision to erect a wireless 
station in INprA, capable of direct communication with England, 
the Allahabad correspondent of the ‘ Daily Telegraph " states 
that the Government of India for financial reasons favoured a con- 
cession to private enterprise, and an Indian company intimated 
their willingness to carry out the work on terms ensuring full 
Government control. The '' Pioneer " expresses the hope that the 
Government of India will lose no time in making an explicit and 
exhaustive statement on the whole subject, as a number of important 
questions relating to finance, patents and personnel are involved. 


The public wireless station which has been established at Southport 
by WiRELEss ExpLoits, LTD., was formally opened last week. 
This station, which is claimed to be the largest of its kind in the 
world, is built like a small entertainment hall. On the '' platform ” 
a large receiving set has been installed, from which 60 distributing 
wires radiate. These are suspended, at well spaced intervals, 
from the ceiling, and to the end of each is attached a hand 'phone, 
depending within easy reach of the seated patron. Arrangements 
had been made for a concert to be given on board the Liverpool 
Bar lightship, and shortly after 5 o'clock the sound of a gramophone 
record was plainly heard. 


Addressing the cadets of the Royal Military Academy, Woolwich, 
at the half-yearly inspection last week, the inspecting officer, the 
EARL OF Cavan, Chief of the Imperial General Staff, said he was a 
little sad to learn that for financial reasons instruction in the elements 
of wireless had been dropped. He hoped that instruction might be 
restored. During the war he was horrified at the number of 
casualties among men engaged in burying telephone wires, and with 
the advance of wireless the question arose, '" Why not abolish 
telephone wires?" In this connection the Army Council had 
decided that from '' Division ” to the front line there would be no 
telephone wires in future wars. Therefore he looked to all young 
officers to obtain a knowledge of wircless. 


The Postmaster-General has published the rates for TELEPHONE 
COMMUNICATIONS (three-minute conversations) between places in 
the UNITED KINGDOM AND THE NETHERLANDS. The following 
rates will apply between 8 a.m. and g p.m. :—First zone, including 
London and the counties of Bedford, Berks, Bucks, Cambridge, 
Dorset, Essex, Gloucester, Hants, Herts, Huntingdon, Kent, 
Leicester, Lincoln, Middlesex, Norfolk, Northampton, Notts, 
Oxford, Rutland, Somerset, Suffolk, Surrey, Warwick, Wilts and 
Worcestershire, 105.; Second zone, including Wales, Cheshire, 
Cornwall, Cumberland, Derby, Devon, Durham, Hereford, Lanca- 
shire, Monmouth, Northumberland, Shropshire, Staffs, Westmor- 
land and Yorkshire, 12s.; Third zone, including Scotland and 
Northern Ireland, 13s. 6d. Between 9 p.m. and 8 a.m. the charges 
are three-fifths of the above rates. 


Mr. W. T. HILDER, mains superintendent to Aberdare Electricity 
and Tramway Department, has been appointed electrical engineer 
to the undertaking in the place of the late electrical engineer and 
general manager, Mr. A. J. Abraham, who recently left to take up 
the post of electrical engineer and manager to Bexley Corporation. 
The mains control work is to be taken over by Mr. W. J. WILLIAMs, 
the works superintendent to the Council. The charge of the 
tramways track has recently bcen transferred from the electrical 
to the surveyor's department and the salary of the electrical engineer 
has in consequence been reduced from £450 per annum plus war 
bonus, amounting in all to £650 per annum commencing salary, to 
£450, including war bonus. 


uw— 
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Personal and Áppointments. 


MR. G. R. T. Epwarps has been awarded a diploma in electrical 
enginecring at South Wales University College. 

Mr. A. M. SILLAR has been elected chairman of the Association 
of Consulting Engineers (Inc.) for the ensuing year. 


Mn. R. H. SELBIE, general manager of the Metropolitan Railway 
Company, has been elected to a seat on the Board in the place of 
the Earl of Lauderdale, who has retired owing to ill-health. Mr. 
Selbie will continue in his position as general manager of the com- 
pany. 

The marriage took place at St. Mary’s Parish Church, Stafford, 
on the 14th inst., of Mr. J. W. ELLIOTT (district superintendent, 
Cardiff, for the Edison Swan Electric Company), only son of Mr, 
J. W. Elliott, lamp sales manager to the same firm, and Miss N. E, 
Cooper, of Stafford. 


Mr. D. H. BisHop, who is in charge of the generating station at 
Carolina Port, Dundee, has refused to accept the position of general 
manager and engineer of the Dundee Electricity Department at a 
commencing salary of £800, rising by annual increments of £50 to 
£1 ооо as he considers the salary offered insufficient. | 


Мв. К. A. Cuatrock, chief engineer of the Birmingham Electricity 
Supply Department, has been elected chairman of the District 
Industrial Council for the Electricity Supply Industry (No. 5), 
West Midlands. Alderman J. Gregory (Birmingham City Council) 
is the deputy-chairman, and Mr. E. J. Jennings (Birmingham) has 
been reappointed joint secretary and treasurer for both sides of the 
Council. 

Mr. GRAHAM M. STEVENSON, M.I.E.E. and M.ILMech.E, of 
136, Yardley Wood Road, Moseley, Birmingham, has been appointed 
sole representative in Birmingham and district for T. W. Broadbent, 
Ltd., of Victoria Electrical Works, Huddersfield, manufacturers of 
alternating and continuous current generators and motors, switch- 
boards, etc. Mr. Stevenson, who is well known in business circles 
in Birmingham, intends to devote himself more particularly to the 
application of electric driving to rolling mills for steel sheets and 
other metals. He was personally responsible for the first application 
of electric driving to tinplate mills in this country, the plant in 
question being at the Redbrook Tinplate Works, near Newport, 
Mon., where it has been an unqualified success. 


Electric Traction. 


AsHTON-UNDER-LYNE Tramways Committee on Monday started 
a six months' trial of penny stages. 

The Minister of Transport has recently made the NEWCASTLE- 
UPON-TYNE CORPORATION LIGHT RAILWAY ORDER, 1922, authorising 
the construction of light railways in the City and County of New- 
castle-upon-Tyne and in the urban district of Longbenton and the 
rural district of Castle Ward, in Northumberland. 


The Minister of Transport has extended for one year, from 
May 31st, 1923, the period allowed by the CHESTERFIELD CoRPORA- 
TION ACT, 1914, for the completion of tramways 1 and 2, and by the 
CHESTERFIELD CORPORATION RAILLESS TRACTION Аст, 1913, for 
completion of overhead system and other apparatus for working 
trolley vehicles. 

August 8 will be the last day on which passengers will be able to 
travel on the CITY AND SoUTH LONDON between Euston and Moorgate 
stations, as on the following day the reconstruction of this portion 
of the line will be begun, and the following stations will therefore 
be closed down: Euston, King’s Cross, Angel, City Road, Old 
Street. Borough Station will also be closed as from the same date. 
In substitution of the railway facilities a 3-minutes motor ‘bus 
service has been arranged to run from Euston Road to Moorgate 
via Drummond Street, Seymour Street, Pentonville Road, City 
Road, Finsbury Pavement, and Moorgate Street. The motor 
"buses will only stop at the closed Underground stations, but 
season tickets will not be available on the 'buses. 


Education Notes. 


SWANSEA Electricity Committee have given permission to a 
number of Swansea University College students to attend the 
Corporation Electricity Works during their vacation in order to 
gain practical experience. 

The following diplomas in the electrical branch of the Faculty 
of Engineering have been made at LONDON UNIVERSITY COLLEGE: 
N. Axford, L. T. Bird, A. J. Emery, A. N. Jackson, W. F. Marriage, 
D. C. North, W. J AWebb. 


The following is the Honours List for the Final Examination 
for the B.Sc. Degree in Electrical Engineering at the UNIVERSITY 
оғ BRisrTOL: First Class Honours—Frederick Thomas Britton, 
Edward Cecil Cork, Eric Ernest Howell, Francis Baliol Wrightson. 
Second Class Honours—First Division—Ernest Hatfield Cribb, 
William Thomas Palmer; Second Division—Ernest Frederick 
Michael, Eric John Parnall, John Curtice Uglow. 
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Miscellaneous. 


It is announced that advertising on BLACKBURN CORPORATION 
tramcars—recently refused—is to be given a twelve months’ trial. 
It is estimated that the use of sixty cars for this purpose will bring 
in a revenue of £I 170 a year. 


The death took place at Guernsey on July 11th of Mayor HECTOR 
TULLOCH, aged 83. After service in India, where he was for some 
time municipal engineer of Bombay, he returned to England, and 
in 1888 was appointed Chicf Engineering Inspector to the Local 
Government Board. 


The death is announced of Mr. SIDNEY W. TRENTHAM, of 
Nuneaton. Mr. Trentham was trained as an clectrical engineer, 
and held appointments at Aston, Derby, and Llanrwst before joining 
the firm of G. Percy Trentham, public works contractors. On his 
return from France, where he served in the Tank Corps, he became 
managing director of the Hartstill Quarry Co., Atherstone. 


The Lord Mayor of Manchester, Mr. E. D. Simon, in collaboration 
with Miss Marion Fitzgerald, has written a work entitled “ THE 
SMOKELESS CiTY," which gives an account of the damage caused 
by smoke to property and to health, and shows that no less than 
three quarters of it is due to the house chimney. Lord Newton, 
chairman of the Departmental Committee on Smoke Abatement, 
has written a preface, and the book, which will be issued at Is. 6d., 
will be published during this month by Longmans, Grcen and Co. 


The trial of Harry Smith on a CHARGE OF ARSON concluded at 
Jedburgh on the 13th inst. when accused was found guilty and 
sentenced to three years’ penal servitude. Prisoner was charged 
with burning down the mansion house and other buildings at 
Hawick. The defence was that the fire was caused accidentally 
by a defective electric lighting installation, and evidence in support 
of this view was given by Mr. W. E. Townsend, Prof. F. G. Baily. 
and others, who said the plant and wiring were old and out of order. 
However, the jury (by a majority) found the prisoner guilty of 
fire-raising with intent to defraud. 


The Summer Number of “ The M, and C. Apprentices Magazine,” 
published by Mavon AND COULSON, is as good as ever with its blend 
of technology, topography, history, psychology and human interest. 
We always knew the Scotch composition contained a warm place 
for the fair sex, but some items in “ As Others See Us " make us 
believe it even warmer than we thought. We notice in an account 
of the '' Summer Meeting in Scotland of the Institution of Electrical 
Engineers ’’ an excellent photograph of Mr. Wordingham explaining 
(apparently) the maximum demand system and an unaccountable 
omission of the name of the paper which gave the best account of 
the meeting. 


As a result of meetings held by the general managers of the 
English and: Welsh railway companies with representatives of 
trade and agriculture, organised by the Federation of British 
Industries, the following reduced railway rates are announced :— 

A general reduction on merchandise traffic by goods train to 
75 per cent. above the rates in operation on the 14th January, 1920, 
in place of 100 per cent.—this to apply both to class rates and 
exceptional rates. A rate charge, already reduced to less than the 
above, will remain unaffected. 

Flat rate increases are to be reduced as follows :—rs. to 6d., 
od. to 4d., 6d. to 4d. The 3d. flat rate is unaffected. The rates 
for smalls to be reduced from 150 per cent. to 100 per cent. 

The settlement does not affect merchandise carried by passenger 
train, and the reductions will come into force on the 1st August. 


Business Items, etc. 


The address of Јоѕегн Dixon CRUCIBLE Co. is now 22, Duke 
Street, Stamford Street, London, S.E.1. Telephone, Hop 4602. 


Mr. W. D’Arcy MADDEN, M.I.E.E., general manager of Hick, 
Hargreaves and Co., Bolton, has joined the board of the company, 
and has been appointed managing director. 


BRITISH ELECTRIC VEHICLES LTD. advise us that their sales 
department has been transferred from Hamilton House, Bishopsgate, 
E.C., to the head office of the company, 1, Queen Victoria Street, 
E.C., Future communications should therefore be addressed 
either to the head office or to the works at Southport. 


Increased business in the Argentine has resulted in the WESTING- 
HOUSE ELECTRIC INTERNATIONAL CoMPANY moving into larger 
offices. The new address of the company is Cia. Westinghouse 
Electric Internacional, S.A., Avenida De Mayo 1031, Buenos Aires, 
Argentina. Mr. T. Peck is managing director of the Buenos Aires 
branch. | 


Among the more important orders recently secured by the 
UNDERFEED STOKER Co. are the following for electric light and 
power stations :—St. Helens, 2 travelling grates; Amsterdam, 
2 travelling grates; Dover, 2 class ' E"; Penarth, т class “E ”; 
Belfast, 1 ash conveyor; Sydney, N.S.W., 1 ash conveyor ; . Osaka 
Electric Co., 1 ash conveyor. 
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Imperial Notes. 


The Minister of Works has been consulted in reference to the 
question of supplying DAPTO (N.S.W.) with electrical energy. 


RENMARK (S. Australia) Council has decided to extend its 
electrical generating plant, and has asked Government sanction to 
a loan of £5 ooo. 


Corowa (N.S.W.) Council has adopted a scheme for the 
extension of the electric lighting plant and water supply, involving 
an expenditure of £30 ooo. 


There has been a steady expansion of the TELEPHONE FACILITIES 
in SOUTH AFRICA in recent years, and it is now estimated that there 
is a telephone for every 27 white persons in the Union.1 


The Victorian Electricity Commissioners state that when investi- 
gating the question of supplying electrical energy in Shepparton and 
Rodney Shires they will keep in mind the needs of ECHUCA. | 


The Nilgiri Power Syndicate has been asked to submit a proposal 
for the supply of electrical energy to OoTACAMUND (India) at the 
earliest possible date, pending the development of the Dundo River 
scheme. 


ORANGE (N.S.W.) Council has received permission to borrow 
{39 ооо for an electric supply scheme. It is expected that the work 
of installing the plant and erecting the poles for overhead lines will 
be well advanced by the end of this year. 7 


WixpsoR (N.S.W.) Council has submitted to Kedron Shire 
Councila scheme for the supply of electric light and power in Windsor 
and Sandgate, and the shires of Toombul and Kedron. Kedron 
Shire Council has approved the scheme. 


Mr. G. W. Downey, supervising engineer of the Works Depart- 
ment, Sydney, has held an inquiry at the council chambers into the 
proposal of the Coraki (N.S.W.) Council to borrow £6,500 for an 
electric lighting scheme. There were no objectors. 


A sixth instalment of the Cauvery (Mysore) POWER PLANT 
at Sivasamudran, adding 13 ooo H.P. to the total capacity, has been 
opened by the Dewan of Mysore. With the efficient turbines now 
being installed the total capacity of the plant will be 32 ooo H.P. 


The Government of the United Provinces (India), being satisfied 
that sufficient capital has been subscribed, has authorised the 
Deyra Duw-MussooRIE ELECTRIC TRAMWAY COMPANY to start 
са work on their tramway between Dehra Dun and 

jpur. 

The Victorian Electricity Commissioners have informed STAWELL 
(Victoria) Council that a supply of electricity will be available from 
Morwell in from three to five years, according to the result of the 
deliberations of Ballarat Council and the Electric Supply Co. 

he Commissioners advised that the scheme proposed for the town 
be proceeded with. 


, According to a recent inventory of WOOD-WORKING FACTORIES 
in Ontario, 129 use the electric drive throughout, and 46 are 
Partially motor driven, while 82 use steam power. The tendency 
throughout the Dominion is to adopt electric power, and as water 
Power development increases and electricity supply becomes avail- 
able, more rapid progress should be made in future. А 


In connection with the direct WIRELESS SCHEME BETWEEN 
AUSTRALIA AND GREAT BRITAIN the plant and some of the instru- 
Ments for the Australian main station will have to be manufactured 
in Great Britain, but it is stated that the Australian feeder stations 
Will be equipped with plant and instruments made entirely in 
Australia. The short-range Government stations are being taken 
over by Amalgamated Wireless (Australasia) Ltd. 


It has been decided to prepare STANDARDISATION RULES FOR THE 
TESTING OF ELECTRICAL MACHINERY in Canada, which are to be based 
00 the existing rules of the American Institute of Electrical Engin- 
ers, but with such modifications as local circumstances warrant. 

ee panels have been formed to deal with (1) the rating and 
testing of large motors, generators and rotating machinery ; 
2) industrial motors and generators working under ordinary manu- 
ring conditions; and (3) transformers. 


: ‘The Governor of New South Wales has given his approval to the 
Cheme of forming a council for developing the NvMBoID HYDRO- 
LEcrRIC SCHEME. The scheme contemplates the utilisation of the 

Waters of the Nymboid River at the intake which gives Grafton 
Dd South Grafton their water supply. Mr. Corin has estimated 

t 1200 H.P. can be obtained, with a capital expenditure of 
Ùl ооо. Itis proposed to give supplies to Grafton, South Grafton, 
Ro and the Shires of Nymboid, Orara, and Kopmanhurst. 

ticulation work would cost an additional £100 ooo. 


Launceston (Tasmania) Council has given authority for a 
Change in the system of distribution, and has also authorised the 
employment of an assistant electrical engineer at a salary of £450 
Per annum. Mr. Strike (city electrical engineer) says Launceston 
Was the second city in the Empire to instal the three-phase four-wire 
System, but now it is the only city of any importance in Australia 

weplying at то У. A change to higher pressure would mean that 
on five times as much power could be transmitted over the same 
ized wire as was now used. It is estimated that the change-over 

will cost between £30 000 and £40 ooo. 
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Foreign Notes. 


` On account of the shortage of German coal, the BARMEN electrical 
works have ordered 2 ooo tons of British coal, at a cost of 4 000 000 
marks (£2 ооо). 
It is reported that the ELECTRIC ALLOY STEEL Co., of Youngstown, 
and the Atlas Crucible Steel Co., of Dunkirk, N.Y., have agreed 
to amalgamate. 


It is of interest to know that there is at present no PATENT LAW 
IN RusstA, for the Soviet Government have cancelled the Patent and 
Trade Mark Acts. There is, therefore, no protection for any patents 
or trade marks which have been protected in the past. A short time 
ago the question of renewing the patent laws was raised, but the pro- 
posal was rejected. 


The Niagara Falls Power Company has ordered (according to the 
“ Electrical World ") two G.E.C. 65 ooo kVA 12 ooo V vertical water- 
wheel generators (claimed to be the largest ever built) for No. 3 
power house of the Company at Niagara Falls. The generators 
will be driven by 70 ooo н.р. Morris hydraulic turbines and will be 
twice the capacity of the three 32 500 kVA generators in the station. 


Under the NEW CUSTOMS TARIFF AGREEMENT made between 
FRANCE AND SPAIN certain reductions in the duty on 
French exports to Spain have been accorded. Among the articles 
to which the minimum Spanish tariff will be applied are electrical 
machinery, glass, porcelain and railway rolling stock, but it is not 
certain whether the concessions apply to British exports to Spain. 


Details of ARGENTINE FOREIGN TRADE in 1920 have been issued 
by the National Statistical Department. Imports of ELECTRICAL 
MACHINERY, APPARATUS AND MATERIAL were valued at $5 004 131 
gold, an increase of $1 391 374, or 38.5 per cent., compared with 
1919. Imports of electric wire and cable rose from 1 ooo ooo kilogs 
to 1900 ooo kilogs, and dynamos and motors from 800 ooo kilogs 
to 1 800 ooo kilogs. 


In connection with the French Government plan for utilising 
German goods and German workmen on HYDRO-ELECTRIC and other 
public works, it is proposed that the works should be executed 
under the supervision of French engineers by German foremen and 
workmen. A day's work will be valued at 25 francs (ten shillings). 
One-third of the materials required for the undertakings will be 
supplied by French manufacturers. 


Negotiations are proceeding between ITALY and GERMANY on the 


question of reparation goods. The Italian Reparations Committee. 


has prepared programmes for 1922 and 1923, as there are many 
products which Germany either cannot supply this year or cannot 
supply in the required quantity. The greater part of the material 
demanded consists of electrical machinery, which the State would 
sell under favourable conditions to the Italian companies who have 
undertaken hydro-electric construction. 


According to the Morgenbladet the Norwegian Ministry of Labour 
have recommended the GRANT of a sum of 8 million kroner during 
the next Budget period towards the NoRE PowER STATION and the 
Numedal Railway. It is proposed to apply 3 million kroner of 
this sum to the Nore Power Station, and the remaining 5 million 
to constructional work in the Numedal Railway. In all 7 million 
kroner has previously been voted for the Numedal Railway, and 
27 million kroner has been expended on the Nore scheme. 


An Exchange Telegraph message from Berlin states that GERMAN 
patent fees have been raised as follows: For registering a patent, 
300 marks; for registering a trade pattern, 200 marks ; for the first 
and second year’s patent licence, 300 marks; for the third, 400 
marks; and so up progressively to 20 000 marks for the fifteenth 
year. The total patent fees during the fifteen years amount to 
66 000 marks, as against 3 300 marks before the war. The Reichstag 


rejected the Government's plan to fix the life of a patent to eighteen 


years. 


Owing to financial and other difficulties of the privately-owned 
IrALIAN RarLways the Italian Government have been obliged to 
bring in a Bill to authorise monetary assistance in carrying out 
schemes for the conversion of the lines to electric traction. It is 
proposed to give a subsidy proportionate to the actual cost of the 
electrical installation, leaving the companies to provide their own 
rolliàg stock. The subsidy may amount to 15000 lire for every 
kilometre of existing railway converted and to 8 ooo lire per kilometre 
for new lines. If a railway company cannot find the necessary 
money to adopt electric traction it will be permitted to make an 
arrangement with a company or firm of contractors to carry out the 
work. > OP) 


There appears to be keen competition for the DEVELOPMENT OF 
NIAGARA POWER, for two applications have already been lodged 
with the Federal Power Commission. The American Super- 
power Corporation has applied for permission to use 12 000 cu. ft. 
per second, or one-half the additional diversion of water in the 
Niagara River recommended by the Board of Engineers. The 
estimated cost of the scheme is over $60 457 ooo, including trans- 
mission lines to New York city. In the power house there would be 
nine 50 000 H.P. units and the energy would be stepped up to 
110 000 V for local distribution and 220 ooo V for New York. The 
transmission line to New York city would consist of four circuits, 
each capable of conveying 75 000 kW at 220 ooo V, three phase, 
go cycles. 
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Municipal Accounts. 


The annual accounts of PLYMOUTH ELECTRICITY UNDERTAKING 
show a net profit ої £14 290, of which £7 ooo is to be applied to work- 
ing capital, and the balance placed to the reserve fund. Last year 
' there was а net profit of £4 ooo. 


WOLVERHAMPTON TRAMWAYS UNDERTAKING for the year ended 
March 31st made a gross profit on the electric traction account of 
£26 680, to which is added the balance of £3182 on the motor 
omnibus account, making £29 861. Of this sum, however, interest 
on capital (less interest received) required {11 365 Iros., income-tax 
on profits £I 312, and repayment of loans {9 585, leaving £7 599 
to be added to the reserve and renewal funds. The miles run by 
the trams numbered I 255 827, and 15 691 440 passengers were 
carried. The percentage of working expenses to total revenue 
was 77°96 per cent., and the average working expenses per car 
mile 18:042d. 

For the year ending March 31st BELFAST ELECTRICITY UNDER- 
TAKING made a working profit of £108 355 which has been carried 
to the net revenue account. This account has been debited with 
£72 054 for loan charges, £3 250 for interest on working capital, 
and £285 for registration charges and stamp duty in respect of 
Corporation stock. After providing for these requirements there 
remains a disposable surplus of £32 767, as compared with a deficiency 
of £34 878 for the preceding year. 

After providing for all charges the TRAMWAYS DEPARTMENT, 
for the year ended March 31st last, made a profit of £31 793 which 
has been applied in reducing the debit balance of £39 635 carried 
forward from the previous year, leaving a deficit of £7 842. 


The total revenue for the year endmg March 31st last of SHEFFIELD 
Tramways Department was {903 427, as compared with £1 009 251 
last year. The decrease, however, has been wiped out by a reduc- 
tion in the working expenses, which amounted to £696 415 against 
£817 313 in the previous year. The total number of passengers 
carried was 144 465 114, compared with 158 640 353. This reduc- 
tion was due almost entirely to the condition of trade and the 
industries of the city. The working expenses were lower than those 
of any other private or municipal indertaking in the United King- 
dom. The outlook for the current year is stated to be not very 
satisfactory. For the fourteen weeks since March 31st, there was 
a total decrease in revenue of £16 224 as compared even with the 
decreased takings of last year. 


ACCRINGTON ELECTRICITY DEPARTMENT for the year ended 
March 31st made a net profit of £13 790. The net loss for 1920-21 
amounted to {9 109, to which was added £3 745, the charges in 
the appropriation account, and £3179, the balance deficient at 
the close of the previous year, making £16 033 to be deducted from this 
year's profit, plus £1 149, the amounts in the appropriation account 
for services of a capital nature, which leaves a deficit of £3 392 
to be carried forward. The sum borne by the rates in former 
years and not repaid at March 31st amounts to /21 724, and is 
treated as a debt due to the rate funds. Compared with the previous 
year the working expenses, including generation and distribution 
expenses, insurance, rents, rates and taxes, management and 
general expenses, showed a decrease of /26 419. The number of 
units sold was 7 946 852, compared with 8 962 083 last year, number 
of consumers 2 037 (2 163), total connections 8 303 kW (7 999 kW), 
maximum demand 4 100 kW (4 452 kW), load factor 22'1 per cent. 
(23 per cent.). 

The accounts of EASTBOURNE ELECTRIC LIGHT UNDERTAKING 
for the year ended March 31st show a net profit of £9 455, to which 
is added {14 480, the accumulated profit brought forward. The 
sum of {5 ооо has been transferred to the reserve and renewals 
fund. When the accounts to March 31st, 1921 were closed the 
expenditure on capital account exceeded the loans, etc., raised by 


£28079; this sum, together with the expenditure of the year just - 


closed and provision for prospective expenditure, has been raised 
by loans during the past year, therefore the year closed with an 
unexpended balance on capital account of /о 710. There are, 
however, very heavy commitments which will absorb this balance 
during 1922-3 and necessitate the raising of further large amounts. 
The accumulated funds to March 31st last were as follows :— 
Sinking fund for redemption of loan debt, /127 839; reserve and 
renewals fund, £24 180 105 ; revenue account (accumulated surplus), 
£23 857; making a total of £175 877, less suspense accounts £7 497, 
making £168 380. 


Recent Wills. 


The late Mr. J. N. PAXMAN, chairman of Davey Paxman and Co. 
has left estate valued at £109 063 (net personality £105 190). 


The late САРТ. L. C. Carus-Witson, an Army wireless expert, 
has left intestate estate of the gross value of £667, with net person- 
ality £632. 

The late Dr. Andrew MacWilliam, Metallurgical Inspector to 
the Government of India, left estate of the gross value of {£9 450, 
with net personality of f9 285. 


The late Mr. Joun TEMPLE, chairman of the Warrington Wire 
Rope Works, and for many years acting as engineer to various 
cable companies in the Atlantic and Mediterranean, has left gross 
estate of £261 597, with net personalty £261 248. 
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Companies’ Meetings, Reports, etc. 
Falkirk Iron Company. 


The annual meeting of the Falkirk Iron Company was held on 
Wednesday, July 12th, Mr. R. W. KENNARD J.P., D.L., chairman 
of the company, presiding. . 

Before dealing with the accounts, Mr. Kennard referred to the 
loss which the general trading community had suffered during the 
past year through strikes, stoppage of business and industrial unrest 
generally. He stated that it had always been the policy of this 
company to cultivate good relations with their employees and that 
this policy would be continued. `~ 


The Accounts. 

Dealing with the accounts, he drew attention to the fact that the 
present accounts were for one year, while tbe previous period was 
14 months, so that comparison was a little more difficult. The 
net profit for the year showed a slight increase over the previous 
period, which was the morc gratifying when it was considered that 
it had been achieved on a falling market and with a considerable | 
decrease in the turnover both in quantity and in value. The 


balance sheet showed that there had been additions to the freehold 
and leasehold properties of the company amounting to £13 135, 
and to machinery and plant of /17 665, and the directors were hopeful 
that these expenditures would be fully justified in the result. The 
amount spent upon machinery and plant was considerable, but it 
had been done in pursuance of a policy of bringing the firm's methods 
of production into line with the latest and best practice. The 
Board had felt the necessity of standardising their production as 
far as this could reasonably be done, and they believed that the 
benefit of this expenditure would be seen in future years. Stocks 
had been substantially reduced during the year, in view of a heavily 
falling market and a diminishing trade, while for the same reason 
the sundry debtors showed a very large reduction. Cash at bank and 
bills reccivable were £38 ooo in excess of last year. , 

On the liabilities side, it was worthy of notice that the employees 
profit-sharing deposits lodged with the company were increased by 
fully £7 ooo, showing the confidence in which the company was held 
by its own employees. The general reserve account remained at 
the same figure as last year, £25 305. Depreciation reserve had been 
increased by £5 800, and the debenture trust reserve by {£4 500. 
Speaking generally, the outstanding feature of the accounts was 


‘that they showed satisfactory trading with a reasonable profit and 


a strengthening of the sound financial position which had already 
been built up. 

The directors had to report the purchase during the year of the 
Excelsior Foundry at Sandiacre, near Nottingham, acquired for 
the purpose of enabling the company to serve that area in a more 
effective way. 


Alliance with Hotpoint Co, 


Referring to the electric heating and cooking side of the business, 
the chairman said they had always adopted a progressive policy, 
as was evidenced by the popularity of their designs and the 
interest shown in their products by leading supply undertakings 
and large industrial users. The situation, however, in this country 
was such that before manufacturing could expect a demand 
that would make it worth while developing manufacture along 
the lines it should be developed, a great deal of expensive 
propaganda must be undertaken to bring home to the public 
the advantages arising from the domestic applications of electzicity. 
He had, therefore, great pleasure in announcing that they had just 
concluded arrangements with the HOTPOINT ELECTRIC APPLIANCE 
Company, London, under which they would be free to concentrate 
their energies on the manufacturing side, leaving the Hotpoint 
Company to apply their selling organisation and propaganda to the 
distribution of both Falco and Hotpoint specialities. 

The Hotpoint Company was world known, and they bad estab- 
lished a very high reputation for the quality and reliability of their 
appliances. This combination of etfort would be of much benefit 
to both the trade and public; their (the Falkirk Company) manu- 
facturing facilities and development work, together with the Hot- 
point experience and power to sell would enable them to put the 
British-made article on the market at lower prices than the smaller 
outputs in the past would permit; this should result in increased 
sales, and there was no question that many of the largest distributors, 
appreciating the necessity for domestic electric apparatus Leing 
absolutely reliable, had refrained from adopting apparatus whose 
only claim was that of low price. 


A New Cooker. 


Exhaustive experiments had been carried out by their electrical 
department, and they hoped shortly to place on the market a cooker 
which would revolutionise present methods of cooking by electricity, 
both for domestic and restaurant work. 

The accounts were adopted, and a dividend of то per cent. pet 
annum, less income tax, approved. 

Votes of thanks to the chairman and directors were cordially 
passed. 


И Po gee 
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General Electric. 


In the course of his address to the shareholders at the annual 


meeting of the GENERAL ELECTRIC Compayy, on Tuesday, Mr. 


Hugo Hirst (chairman and managing director), who presided, 
said that many of the shareholders would be somewhat disappointed 
at this first set-back in the results of the company after its mar- 
vellous record during the past fourteen years, but he had warned them 
at the last meeting of the troublous times ahead, so that the present 
result was not unexpected. Bearing in mind the difficulties of the 
past year he did not hesitate to say that they had done remarkably 
well—better than they dared to hope—and the results spoke well 
for the soundness and strength of the company. The results of 
some electrical concerns published might have justified the hope 
that things were better, but an upheaval such as the country wit- 
nessed during the last fifteen months did not affect every company 
іп the same manner. The financial year under consideration did 
not always cover the same period—a period beginning three or 
four months earlier or later might make a great difference—and 
some concerns, particularly those whose work might be called 
mainly contract work, had the benefit of starting the year with an 
order book still full of unexecuted remunerative contracts accumu- 
lated during the end of the war and the period immediately following. 
Their company happened to be one of different characteristics. 
They manufactured very largely for stock to fill the shelves of the 
world with their material, and suffered naturally from the fact that 
they produced that stock when wages and raw materials were still 
high, whilst throughout the year they were selling in a falling 
market. Thus it happened that their sales organisations, which 
year after year had been the main contributors to their profits, 
had failed them this year. А carefully built-up organisation 
could not adapt itself quickly to such extreme changes ; its expenses 
remained substantially the same, but the drop in turnover and 
falling prices had reduced satisfactory profits in these departments 
to a minimum. 
| » Future Prospects. 

With regard to future activities broadcasting was coming shortly, 
and would mean a great deal of work for their company for a number 
of years. Their telephone works were particularly suitable for 
this class of work. They meant to play an important part in the 
development of broadcasting service and in the manufacture and 
supply of receiving sets. They had already designed sets which 
had been approved by the Postmaster-General. Preliminary 
arrangements for licences, where required, had been made with 
the Marconi Company, with which company they proposed to 
collaborate in giving good broadcasting service. Railway electrifi- 
cation was another development which would help to fill their works. 
Big power stations would shortly come and mean additional work. 
They had prepared for these big power schemes, and had been 
recently entrusted by the City of Birmingham with a 20 ооо kW 
turbo set, which would probably be the standard size of set for 
these power stations. But all this development could not come 
overnight. They might have to go through lean times before they 
were in sight of the Eldorado, the Electric Age, but they were as 
enthusiastic as ever as to their future. 

À dividend of 5 per cent. per annum was declared on the ordinary 
shares, An abstract of the accounts appeared in our last issue. 


Marconi International Marine. 

The gross revenue of the MARCONI INTERNATIONAL MARINE 
Communication Co. for the year ended December 31st last amounted 
to £1 084 460, compared with /933 568 in the preceding year. The 
het profit, however, of £118 043 shows but a small increase as com- 
pared with £117 570 in 1920. This is mainly due to the past year 
having been one of great depression in the shipping trade, which 
has necessitated the laying up of a large number of ships. The 
directors thought it right to meet the wishes of shipowners during 
the time that ships were laid up, and the consequent rebates of 
rentals and payments to operators whilst unemployed amounted to 
à Sum approximating £100 ooo, affecting the year's profits to this 
extent. The sum of {12000 has been written off, and in these 
circumstances, notwithstanding the fact that the company's busi- 
ness has continued to increase, the profits for the year have been 
sensibly reduced. The directors recommend the payment of a 
hnal dividend at the rate of 5 per cent., which, together with the 
interim dividend declared at the beginning of December last, 
amounts to 10 per cent. for the year. Some improvement has taken 
Place in the shipping trade this year, and the number of ships laid 
up has been reduced by approximately one-half. During the year 
under review, 441 debentures of a par value of /8 820 were redeemed. 


mid YORKSHIRE ELECTRIC POWER Co. announces an interim 
The. EL 3 per cent., less tax, on the ordinary shares. 
inten LECTRICAL DISTRIBUTION OF YORKSHIRE announces an 
ordi T dividend of 7 per cent. per annum, free of tax, on the 
nary shares, : 
эй BENGAL TELEPHONE CORPORATION, Ltp., have this week 
nds to Ler ublic subscription £350 ооо 7 per cent. first mortgage 
bear at 97 per cent. 
O-ARGENTINE TRAMWAYS Co. announces that the 
of the pa € working for the first half of the year 1922 will permit 
cent came of a half-year’s dividend on the five-and-a-half per 
ing to 2s oe second preference shares. This payment, amount- 
‚ эч. per share, less income tax at 5s. 6d. in the £, will satisfy 


. © s 
Tegistered jui; e 30th, 1918, and will be made to shareholders 
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Application has been made for an official quotation for £750 000 
six per cent. debentures of the SOUTHLAND ELECTRIC POWER BOARD. 

ALLEN-LIVERSIDGE announce an interim dividend for the six 
te ended April 30th at the rate of 7 per cent. per annum (less 
tax). | 

The KAMINISTIQUIA POWER Company has declared a dividend at 
the rate of 8 per cent. per annum, on the common stock, for the 
quarter ending the 31st inst. 

The directors of the KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
Company have declared an interim dividend of 5 per cent. on the 
ordinary shares for the half-year ended June 3oth. 

The MoNp NIcKEL CoMPANY announce a final dividend on the 
cumulative and non-cumulative preference shares of 34 per cent., 
less tax, making 7 per cent., and 1s. on the ordinary shares, free of 
фах, making Is. 6d. for the year. 

The directors of the BRITISH -OXYGEN COMPANY recommend a 
final dividend for the year ended March 31st of 1s. 4d. per share, 
free of tax, to shareholders registered July 17, making a total of 
2s. per share, equivalent to ro per cent., free of tax. 


After providing. for all charges the COMMONWEALTH EpisoN Со,, 
for 1921, had a disposable balance of $5 366 785. A dividend at 
the rate of 8 per cent. absorbed $4 307 126 leaving $1 059 659 to 
be carried to the surplus account and bringing it up to $9 183 217. 

The net profit of the CHILE TELEPHONE Co. for the year to 
March 31st last was £46016, plus £16505 brought in, making 
£62 521. The directors recommend a final dividend of 3s. per share, 
free of tax (making 6 per cent.), placing {29 547 to reserve and 
carrying forward £3 273. 

Holders of allotment letters and/or bearer scrip certificates for 
the 7 per cent. debenture stock of the BRITISH THoMsoN-HousTON 
COMPANY are requested to forward same to the company’s office, 
Crown House, Aldwych, London, W.C.2, in order that definitive 
certificates may be issued and warrants for interest payable May Ist 
last forwarded to the holders. 

The DuBLIN UNITED TRAMWAY COMPANY announce a dividend 
of 6 per cent. per annum, less tax, on the preference stock and 
interim dividend at the rate of 3 per cent. per annum, less tax, on 
the ordinary stock. Owing to the destruction of the offices during 
recent disturbances the dividend will not be paid as early as usual, 
but every effort will be made to pay it at the earliest possible date, 
which will be announced later. 

For the year ending March 31st last GREENWOOD AND BATLEY 
made a profit of £50 405, plus £18 294 brought in, making £68 699. 
The directors have placed {10 ooo to depreciation, and £10 ooo to 
reserve, and interim dividends paid in February absorbed £32 224, 
leaving £36475. Out of this sum the directors recommend the 
payment of a final dividend of 3} per cent. on the preference and 


_ ordinary shares, leaving £20 767 10s. to be carried forward. 


After providing for all trade expenses, depreciation, etc., and after 
charging income tax and replacements to revenue, the trading of 
Royce, Lrp., for the year ended March last resulted in a loss of 
Í4241, which, deducted from credit balance of {9 242 brought 
forward, leaves a credit balance of £5 001. The directors propose 
to pay a dividend on the preference shares (less tax), absorbing 
£1 468, and 5 per cent. (less tax) on the ordinary shares, absorbing 
Í2 537, leaving £996 to be carried forward. 

THE ELECTROLYTIC ZINC Со. оғ AUSTRALASIA announces its first 
dividend, 8 per cent. being paid on the cumulative participating 
preference shares for the six months ended June 3oth last. In 
addition, it is announced that the arrears of dividend up to Decem- 
ber 31st last—viz., 1.1326 shillings—will be dealt with before the 
end of the current financial year. The company only started 
commercial production at the end of November last after five years 
of development and constructional work. 


' The gross receipts of the tramway system controlled by the 
UNITED. ELECTRIC TRAMWAYS OF MONTEVIDEO for the year to 
October 31st amounted to £555 725, an increase of £39 595, and 
operating expenses increased by /48 649. The accounts, which 
cover the year to March 31st, show a profit, after providing debenture 
interest, of £26194, exclusive of /8 477 brought forward. The 
preference dividend is paid for the year and £5 090 is carried forward. 
For 1920-21 profits were £74 906 and a dividend of 4 per cent. was 
paid on the ordinary shares. | 


The accounts of the NEw GENERAL TRACTION Co. for the year 
ended March 31st last show a profit of £9 999, to which is added 
£9 813 brought forward, making a total of {19 812. The directors 
recommend that of this sum {10 480 be appropriated to the pay- 
ment of a dividend of 4 per cent., less income tax, and the balance 
of £9 332 10s. carried forward. For the year ending October 31st, 
1921, the DouGLas SOUTHERN ELECTRIC TRAMWAYS made a net 
profit of {2 426, a decrease of £3 510 on the previous year. During 
the year an agreement was entered into with the Douglas Head 
Marine Drive Co., by virtue of which, at the end of the concession 
in 1926, the Drive Co. will take over the tramways as a going 
concern, paying the agreed or arbitrated value of the company’s 
mechanical and electrical plant and half of the value of the per- 
manent way. The Douglas Co. has undertaken the maintenance of 
the bridges for the remainder of the concession, the Drive Co. 
undertaking to refund half of the cost. The Norwich ELECTRIC 
Tramways Co. made a net profit of £3 934 for the year ended 
Juue 30th, 1921, agaivst¢ = 803 in the previous year. 


~ 
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New Companies. 
Manchester Wireles Installation Co. 

MANCHESTER WIRELESS INSTALLATION Co., Lrp. (183092.)— 
Private. Reg. July 13th. Capital, £200 in 195 six percent. preference 
shares of {1 each and 100 ordinary shares of 1s. each. The objects 
and all other particulars similar to Bolton Wireless Installation Co. 
Callompton Electric Supply. 

CULLOMPTON ELECTRIC SuPPLY Co. Lro. (183 058.)—Reg. 
July 12th. Capital, £6000 in £r shares. To carry on business as 
indicated by the title. First directors: Dr. G. G. Gedley, Major 
F. G. Sellwood, W. Plumpton and W. T. Burnard. Secretary : 
E. Browning. Reg. office: Fore Street, Cullompton, Devon. 
Bolton Wireless Installation Co. 

BoLTON WIRELESS INSTALLATION Co., LTD. (183083.) Private 
company. Reg. July 13th. Capital, /200in 195six percent. preference 
shares of £1 each and 100 ordinary shares of 1s. each. Objects as 
indicated by the title. First directors: J. Drucquer, D. W. 
Drucquer, R. A. Livock. Reg. office: 2, Rook Street, York Street, 
Manchester. 
Illuminated Герцен. 

ILLUMINATED Ривїсїтү, Ітр. (182 980).—-Private company. 
Reg. July roth. Capital, {1000 in £1 shares. Advertising con- 
tractors, agents and exhibitors (electric, automatic, projected or 
otherwise), sign writers, etc. First directors: R. I. Atherton, 
E. Howard, J. E. C. Brunton. Secretary: W. A. Guy. Reg. 
office: 26, Church Street, Soho, W. 

General Engineering and Electric Welding Co. 

GENERAL ENGINEERING AND ELECTRIC WELDING Co. Lro 
(183 088.)—Private company. Reg. July 12th. Capital, /2 ооо in 
#1 shares. To carry on the business of electrical engineers, 
machinery manufacturers, tool makers, etc. Permanent directors : 
F. Swertsen, G. P. Jones. Secretary: G. P. Jones. Solicitor : 
E. M. C. Dahne, Victoria Buildings, Swansea. 

A. P. Steven. 

A. P. STEVEN, Lrb. (12 298.)—-Private company. Reg. in 
Edinburgh, July 12th. Capital, £60 ooo in £r shares. Makers of 
electric and hydraulic passenger and goods lifts of all kinds, manu- 
facturing, civil and mining engineers, etc. First directors: A. 
Steven, J. M. Steven, M. Steven Dick, W. J. Maclure. Reg. office: 
Provanside Works, 181, St. James Road, Glasgow. 

Good Advertising. 

Соор ADVERTISING, LTp. (183 030.)—Private company. Reg. 

July rith. Capital, £100 in {1 shares. To carry on the business of 
advertising agents and contractors, proprietors of hoardings and 
advertising stations, manufacturers of and agents fer the sale and 
hire of advertising plates, electric, illuminated or other signs and all 
forms of outdoor advertising, etc. Subscribers: S. A. Jarrett and 
ud J. Wood. Solicitors: Bartlett and Gluckstein, 199, Piccadilly, 
Angus Railway Control. 
NGUS RAILWAY CONTROL, LrD. (182 898).—Private company. 
Reg. July 5th. Capital, £6000 іп rs. shares. To acquire from 
A. R. Angus the benefit of, and turn to account, certain existing 
inventions relating to railway safety appliances and signalling 
apparatus; and to carry on the business of electrical engincers and 
contractors, manufacturers of and dealers in railway, electric, 
magnetic, galvanic and other apparatus, etc. First directors: 
A. R. Angus, L. Christensen, B. Aagaard, C. Gyllensvard, H. P. 
Williams, and C. A. Fell. Reg. office: 66, Fenchurch Street, E.C.3. 
John Richards & Co. (Eleetrical Engineers). 

JOHN RICHARDS AND Co. (ELECTRICAL ENGINEERS), LTD. 
(183 000).—Private company. Reg. July roth. Capital £6000 
in {1 shares. To acquire the business of an electrical engineer 
carried on by J. Richards at 9, High Street, Burton-on-Trent, and 
75, Victoria Street, Westminster, S.W. The business acquired is 
not connected in any way with the similar electrical engineering 
business carried on by the said J. Richards as “ John Richards 
and Co." at Longton. Permanent directors: J. Richards (chair- 
man), F. Langton (managing director). Secretary: F. Langton. 
Reg. office: 9, High Street, Burton-on-Trent. 


Benn Brothers’ Other Journals. 
Some Features of the Current Issues. 

THE CABINET MAKER.—"' Practica! Furniture Draughtsmanship, 
ПІ”; “ Kensington Argyll A.A.A. Sports Meeting"; Book 
Reviews. ; 

THE CHEMICAL AGE.—Further Notes on the Alkali Inspectors’ 
Report; “ The Sodium Thiosulphate Inquiry "; Interview with 
Dr. R. B. Moore. 

FARM AND HoME.—" Poultry at the Royal": ‘ Motor 


Tractors," by G. H. Purvis; “ Тһе Milk Standard," by Prof. 
James Long. 


THE Fruit GROWER.—'' Lime in the Soil"; “ Horticulture at . 


the Royal Show.” 


GARDENING ILLUSTRATED.—'" Gardening in India"; “Summer 
Treatment of the Morello Cherry " ; ‘‘ A.B.C. of Gardening." 

THe Gas WoRLD.—" The Production and Use of Coal Tar and 
Wilton's System of Continuous Tar Distillation " ; Abstracts of 
Patent Specifications. 

THE HARDWARE TRADE JOURNAL.—" Electric Pocket Lamps and 


Novelties " ; ‘ Ironmongers and Credit " ; ‘‘ Traders’ Views on the 
New Railway Rates.” 
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Electrical Imports and Exports. 


Imports.—The following are official values of electrical machinery, 
apparatus and material imported into this country (a) during June, 
1922, and (b) the aggregate figures from January rst to June 3oth 
with increase or decrease compared with corresponding periods of 
I921 :— | 

Electrical machinery, (a) £112 697 (increase £61 234), (b) £662 200 
(increase £218 042) ; telegraph and telephone cables, submarine, 
other than submarine, (a) {т 258 (decrease £6 895), (b) £16 089 
(decrease £35 563) ; telegraph and telephone apparatus, (a) £13 780 
(decrease £27 729), (b) £84 342 (decrease {110 974) ; other electrical 
wires and cables, rubber insulated, (a) £6035 (increase £4 082), 
(b) £53 984 (increase £40 295); with other insulations, (a) £4 973 
(decrease £644), (b) £28 660 (decrease £31 884) ; carbons, (a) £2 614 
(decrease £10 802), (b) £18 523 (decrease £44 421); glow lamps, 
(a) £11 588 (decrease £28 554), (b) £85 481 (decrease £81 382); 
arc lamps and electric searchlights, (a) £32 (decrease £4), (b) £104 
(increase £5 576) ; parts of arc lamps and searchlights (other than 
carbons), (a) £2 520 (increase £2 356), (b) £6 735 (decrease /2 394) ; 
batteries, (a) £6 797 (decrease £10 080), (b) £34 687 (decrease £48 649 ; 
electrical instruments (commercial and scientific) and electricity 
meters, (a) £5 000 (decrease £6 709), (b) £32 862 (decrease £78 843) ; 
switchboards, (a) £199 (decrease £2 550), (b) £1 718 (decrease £5 422) ; 
other electrical goods and apparatus, (a) £34 988 (decrease £14 146), 
(b) £251 955 (decrease £219 817). Total of electrical machinery, 
apparatus and material (other than insulated wire), (a) £202 481 
(decrease £40 441), (b) £1 277 340 (decrease £405 588). 

Exports.—The exports of electrical machinery, apparatus and 
material (a) during June, 1922, and (b) from January 15, to June 
3oth, with increase or decrease compared with corresponding periods 
of 1921, were as follows :— 

Electrical machinery (a) £262 745 (decrease £68 042), (b) £2 445 915 
(decrease £22 065); including railway and tramway motors, (a) 
£17 307 (increase £15 925), (b) £85 046 (decrease £32 607); other 
generators and motors, (a) £144 780 (decrease £46 562), (b) £1 300 105 
(decrease {70 229); and other electrical machinery, (a) £100 658 
(decrease £37 405), (b) £1 060 764 (increase £80 771) ; telegraph and 
telephone cables, submarine, (a) £44 821 (decrease £18 517), (b) 
£175 857 (decrease /т 369 452) ; other than submarine, (a) £26 975 
(decrease £88 367), (b) £277 696 (decrease £573 575) ; telegraph and 
telephone apparatus, (a) £143 168 (decrease £14 069), (b) £1 o12 710 
(increase £107 510); other electrical wires and cables, rubber 
insulated (a) £48 дот (decrease £28 730), (b) £294 682 (decrease 
£551 765); with other insulations, (a) £65 669 (decrease £84 755), 
(b) £550 479 (decrease £631 553) ; carbons, (a) £2 446 (increase £774), 
(b) £22 793 (decrease £25 649); glow lamps, (a) £28 646 (decrease 
£7 259), (b) £197 496 (decrease £76 849) ; arc lamps and searchlights, 
(a) fX6r (decrease £1 721), (b) £4 004 (decrease £4 776); parts of 
arc lamps and searchlights (other than carbons) (a) £1 025 (increase 
£335), (b) £4 911 (decrease £927); batteries, (а) £42 867 (increase 
£2 379), (b) £237 807 (decrease £166 501); electrical instruments, 
(commercial and scientific), electricity meters, (a) £19 120 (decrease 
£30 894), (b) £174 191 (decrease £82 215) ; switchboards, (a) £12 967 
(decrease £7 032, (b) £160 268 (decrease £54 876); other electrical 
goods and apparatus, (a) £83 145 (decrease £79 423), (b) £594 281 
(decrease £645 098). Total of electrical machinery, material and 
apparatus, other than insulated wire, (a) £782 656 (decrease £425 321, 
(b) £6 153 одо (decrease £3 986 185). 


Books Received. 


«‘ An Introduction to the Principles of Industrial Administration," 
by A. P. M. Fleming, C.B.E., and H. J. Brocklehurst. (London: 
Sir Isaac Pitman & Sons.) Рр. vi.+140. 35. 6d. net. 

“ Industrial Motor Control," by A. T. Dover. (London: Sir Isaac 
Pitman & Sons.) xii4-113. 2s. 6d. | 

“ Wireless at Home," by Capt. H. de A. Donisthorpe, R.E. 
(London: Percival Marshall & Co.) Рр. 46. 6d. net. 

* Railway Electric Traction," by F. W. Carter, M. A. 
Edward Arnold.) Pp. viii4-412. 255. 

“ Model Electric Locomotives and Railways," by Henry Greenly. 
(London: Cassell & Co.) Pp. 312. 65. net. 

‘‘ Electromagnetic Theory,” by Oliver Heaviside, E.R.S.,. Vols. I. 
If & III. Re-Issue, (London: Benn Bros.) Vol. I pp. xii 4- 466, 
Vol. II pp. xvi+547. Vol. ТП pp. 519. £5 58 

‘The All Electric Age" by A. G. Whyte. 
& Co.) Рр. xilit242. 7s. 6d. 

““ A Life of George Westinghouse," by Henry С. Prout, C.E., A.M., 
LL.D. (London: Benn Bros.) Pp. xii+375. 18s. 

'" An Introduction to Electrodynamics,” by Leigh Page, Ph.D. 
(London: Ginn & Co.) Рр. vi+134. Ios. net. | 

“ Railway Claims Explained," by G. Fraas and M. Baldwin. 
(London: John Heywood.) Рр. 72. 3s. 6d. 

““ Outlines of the Calculus," by Terry Thomas, M.A. (London: 
Mills & Boon.) Pp. 127. 3s. 6d. net. 

“ Electric Arc Welding,” by E. Wanamaker & H. R. Pennington. 
ror : Simmons-Boardman Publishing Co.) Pp. xi+254. 

I IS. 

“ Electric Ship Propulsion," by Commander S. M. Robinson, 
U.S.N. (London: Simmons-Boardman Publishing Co.) Рр. vi4- 
274. 305. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

West DERBY GUARDIANS. July 24th.—Electrical supplies and 
engineers’ stores. Particulars from the Clerk, Brougham Terrace, 
Liverpool. 

NAVAN URBAN CouNciL. Extension of time to July 24th.— 
D. c. main switchboard, d.c. generators, mains, oil engine set, 
house service meters and fuses, public lighting fittings and brackets, 
lamps, cables, insulators, etc. Sp»cifications from Mr. J. J. Woods, 
Clones, co. Monaghan. 


BRIGHAM (COCKERMOUTH) PARISA CHURCH. July 25th.— 
Electric light installation. Particulars from the vicar. 


DUBLIN ELECTRICITY AND Ровілс LIGHTING COMMITTEE. 
July 25th.—(1) Open arc type and magazine flame carbons, etc. ; 
(2) supply of 210 H.P. three-phase motor; (3) rewinding stator of 
existing 210 H.P. three-phase mótor; (4) supply and installation of 
Edwards air pump, pipework, etc. Specifications, etc., from the 
City Electrical Engineer, Fleet Street, Dublin. | 


PLYMOUTH CORPORATION. August 4th.—Transporter runway 
and travelling trolley hoist, for the Electricity Department. Speci- 
fication, etc., from the Borough Electrical Engineer. 


Mattock URBAN Council. August 7th.—Electric generating 
station in connection with sewerage contract No. 9. Specifications, 
etc., from Jas. Diggle and Son, 14, Brown Street, Manchester. 


MANCHESTER TRAMWAYS COMMITTEE. August 8th.—Permanent 
way special track work. Specifications from Mr. H. Mattinson, 
general manager, 55, Piccadilly, Manchester. 


OxroRD ELECTRIC Co., August 15th (Sec. A).—One т ооо kW 
turb»-alternator, complete with condensing plant; one боо kW 
conversion plant, from 3 ooo V, 3 phase, to 1 100 V d.c. complete 
with switchgear. Particulars from Мг. F. H. Francis, МІЕ.Е., 
Chief E3gineer, Russel Street, Osney, Oxford. | 


AUSTRALIA. 

STATE ELECTRICITY COMMISSION OF VICTORIA, September 1st. *— 
Supply and delivery of a rate of flow controller for the Victoria 
water supply. | 


POSTMASTER-GENERAL’S DEPARTMENT, BRISBANE, September 
20th.*—Supply and delivery of a switchboard apparatus and parts 
(schedule No. 559), comprising sixty-nine items, including calcula- 
graphs, caps, timing clocks, generators, indicators, lamps, plugs, 
meters, receivers for sets, relays, telephone sets, etc. 


PosTMASTER-GENERAL’S DEPARTMENT, BRISBANE, September 
27th.*—Supply and delivery telephone apparatus and parts 
(schedule No. 561), comprising forty items, including bells, buzzers, 
ebonite caps, induction coils, condensers, cords, ebonite earpieces, 
generators, ebonite handles, hand sets, mouthpieces, plates for 
Edison Lelande cells, bell receivers, fibre sleeves, extension switches, 
tumbler switches, telephone transformers, etc. 


PostMASTER-GENERAL'S DEPARTMENT, MELBOURNE, October17th* 
—~Autonatic telephone switchboards for Ascot (Victoria) exchange 
(Schedule 39), and for North Melbourne exchange (Schedule 40), 


TASMANIA. 

Hopart (TAsMANIA) Ctrv CouNciL. October 2.—750 kW rotary 
Converter and transformer and 550 V d.c. switchboard panel for 
Sams. Particulars are due to arrive at the Office of the Agent- 


General for Tasmania, Australia House, Strand, London, W.C.2, 


about the middle of August. 


EGYPT. 

THE GovERNMENT PRESS, Carro, August 1st*.—A self-acting 
Sliding, surfacing aud screw-cutting lathe, with accessories and a 
P3p'r slitting and cutting machine, with automatic sheet counter 
and automatic jogger and 110 V motor and starter. 


Faversham Town Council has accepted the tender of the Pirelli- 
General Cable Co., for underground cables at £555 ros. 


Ровтѕмоџтн Board of Guardians have accepted the tender of 
‚ A. Evans, of Southsea, for electrical fittings for three months. 


REIRKCALDY CoRPORATION have accepted the tender of Fraser and 
p n. for a 3000 kW turbo-alternator and condensing plant at 
DARTFORD Urban Council has accepted the tender of William 


Bou d co for reconstructing Crayford tramway track at 


А Lonpon County Council Stores and Contracts Committee have 

paced the ¢ Contract with English Electric and Siemen’s Supplies, Ltd., 
D "PPly of electric lamps until May 31st, 1923. - 

a the Kans (Iste or Man) Town Council has accepted the tender 

rtret Engineering Co. for switchboards, etc., at £1 367, and 


that a Я . 
of the Premier Accumulator Co. for storage batteries at /2 689. 


Insul CORPORATION have accepted the tender of British 
that A bius Helsby Cables Co., for cable, £3 094 4s. 10d. ; and 
end . Weir, for two turbine-driven two boiler-fced pumps, 


* Parti 
Tüculars from the Department of Overseas Trade. 
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GrAscow Corporation are recommended to accept the following 
tenders :—Metropolitan-Vickers Electrical Company, two 100 kVA 
transformers for sub.stations, {201 each; Herbert Morris, Ltd., 
25-ton crane, £1,001, ditto £967, and 15-ton ditto £773. 


STEPNEY (LONDON) CouNcIL have accepted the tenders of the 
Universa] Electrical Manufacturing Co. (lowest tender received) for 
25 disconnecting, 10 feeder and 10 sub-feeder boxes, /438 2s. 6d. 
Five tenders were received, the highest being /862 ros., less 2} per 
cent, 


Two 500 kW Diesel-driven flywheel alternators (to the specifi- 
cation of Handcock & Dykes) have been ordered by the KARACHI 
Electric Supply Corporation. The engines (crosshead type) will 
be by Mirrlees, Bickerton & Day, and the alternators by the Electric 
Construction Co. The price for the two sets f.o.b. English port 
is £34950. — 

ENGLISH ELECTRIC AND SIEMENS SUPPLIES, LTD., have received 
a contract for the supply of Siemens Britannia metal filament lamps 
for six months to the Booth Steamship Co. - They have also received 
a notification from the Great Northern Railway Co. that their 
tender has been accepted for the supply of Siemens Britannia 
lamps for train lighting. 

The Edison Electric Illuminating Co., of Boston, have placed 
an order with the WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co. for 3 60-cycle non-booster type converters, with air blast trans- 
formers. Two of the converters are to have a capacity of 13 ooo A 
and one of 9000 A. It is claimed that these will be the largest 
converters yet manufactured. 


Equipment for a new power station in the City of Maracay, 
Venezuela, South America, has been ordered from the WrsTING- 
HOUSE ELECTRIC AND MANUFACTURING CoMPANY by the President 
of the Venezuelan Republic, and consists of a water-wheel and 
generator; step-up transformers; 24 kilometres of transmission 
line, with steel poles and step-down transformers for a sub-station. 


SALFORD CORPORATION have been recommended to accept the 
following tenders in connection with the equipment of Agecroft 
generating station: Metropolitan-Vickers Electrical Co., three 
IO ооо I2 500 kW turbo-generators, with condensing plant and 
house service plant, £178 734; Babcock and Wilcox, six water- 
tube boilers, with steam and feed pipes and feed pumps, etc., 
£132 660. 

MANCHESTER CORPORATION have accepted the following tenders 
for supplies to the Electricity Committee: W. T. Glover and Co. 
and Macintosh Cable Co., cable; Park Royal Engineering Co., 
switchgear panels ; Mather and Platt, electrically-driven auxiliary 
pumping plant at Barton Power Station and license to sub-let 
switchgear and motor to the Metropolitan-Vickers Electrical Co. 
The tenders of F. Smith and Co. (inc. in London Electric 
Wire Co., and Smiths), for supply copper trolley wire ; and Collier 
Bros., for silicium bronze trolley wire for the Tramways Department 
have also been accepted. 


In connection with their electricity scheme, which is to cost 
about {£500,000 and which followed upon the recent purchase of 
the electricity undertaking from the Electric Supply Co., PRESTON 
Town Council have accepted tenders, amounting in the aggregate to 
£248 782, from the English Electric Co., for turbo-generators, 
condensers, etc.; from Babcock and Wilcox, for boilers, steam 
and feed pipes; and Metropolitan-Vickers Electrical Co., for 
switchgear and battery, etc. Replying to questions from Labour 
members of the Council, the Mayor (Alderman Astley-Bell) said 
that it was undesirable to state the separate amounts of each 
contract because foreign firms were watching very closely, and the 
information would be very useful to them. Members of the Council 
could see the figures privately. 


Electrical Engineering at Bradford. 


The prospectus for the 1922—1923 session of BRADFORD TECHNICAL 
CoLrEGE shows that in addition to electrical, mechanical and civil 
engineering, there will be courses in textile industries, chemistry, 
dyeing, mathematics and physics, etc. 

Diploma courses extending over three years are arranged in 
electrical engineering and in power production and transmission. 
The first year course is common to both, and students specialise 
in the second and third years of their courses. The diploma courses 
are intended to supply a systematic training to students who aim 
at obtaining one of the higher positions in industry, and are arranged 
to supply adequate training to students who propose to present 
themselves for the degree examinations in engineering of the 
University of London and the examination of the Institution of 
Electrical Engineers. Students who have completed one of the 
diploma courses may specialise in one or other of the various 
branches of electrical engineering. An engineering apprentices’ 
course has been designed to meet the needs of electrical engineering 
apprentices whose employers are willing to allow them to attend 
on one whole day per weck in the college. The course involves 
attendance during two sessions, and covers substantially the work’ 
of the final year of the senior course and the first year of the advanced 
course in electrical engineering or power house engineéring. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 

[NorEe.—The publication of extracts from the “ Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 


AVON ELECTRIC AND MOTOR CO, Birmingham Road, 
Stratford-on-Avon, electrical engineers. £17 3s. 10d. May 11th. 

BENBOW ENGINEERING CO, King's Plece, Borough, S.E., 
electrical engineers. £28 19s. 7d. May 17th. 

BIRBECK BROTHERS, 26, Croxteth Avenue, Liscard, electrical 
engineers. £13 12s. 6d. May 23rd. 

EUREKA ELECTRICAL СО, 441, Beanwood Road, Smethwick, 
electricians. £14 2s. 7d. May 12th. 

‘GAUNT AND CO, 15, Cambridge Place, Paddington, electrical 
engineers. {11 I5s. 5d. May sth. 

HOGG, George (trading as F. HOGG AND CO.), 66, Waterloo Street, 

^ Smethwick, electrical engineer. £18 7s. 5d. Мау 16th. 

KERR AND CO, тї, Adam Street, Strand, W.C., electrical 
engineers. {11 7s. 4d. May r8th. 

MANSELL, H. B, 3, Richmond Road, Bayswater, electrical 
engineer. £18 6s. 9d., May 11th, and {17 15. 5d., May 13th. 

MAXWELL (ARTHUR), LTD., 2, Fairhazel Gardens, N.W., 
electricians. {20 6s.9d. May oth. 

POWELL, George (trading as ASTLIM ELECTRICAL СО.), 
Main Street, Carlton, electrical engineer. £17 19s. 7d. May 17th. 

SEACOMBE, Į., 24, Front Street, Tynemouth, electrical dealer. 
£13 11s. April 26th. 

SMITH AND GILL, 46. Cross Street, Nelson, electrical engineers. 
£10 178. 44. Мау 23rd. 

WILLIAMS AND GILL, r, Station Road, Church End, Finchley, 
electrical engineers. {19 0s. 4d. May 2oth. 


|  . RECEIVERSHIP. 
FARAD ELECTRICAL CO, LTD.—W. C. Whitehead, of 27 


Oberstein Road, Clapham Junction, S.W., ceased to act a 
receiver or manager on June 24th, 1922. 


London Gazette. 
The following information is taken from printed reporis, but we 
cannot be responsible for any errors that may occur. 
Compauy Winding Up. 
ELECTRICAL INDUSTRIES, LTD.—Last day for receiving 
proofs for intended dividend, July 31st. H. E. Burgess, Senior 


Official Receiver, liquidator, 33, Carey Street, Lincoln's Inn, 
London, W.C.2. 


Registration Cancelled Voluntarily. 

WELWYN ELECTRICITY SUPPLY, LTD.—The Society ceases 
to enjoy the privileges of a registered Friendly Society as from 
July 4th. 

Bankruptcy Information. | 

NORRIS, Joseph К. (trading as THE ACME ELECTRICAL СО.), 
80, Warley Road, Blackpool, electrical engineer and contractor. 
Receiving order, July 12th. Creditor's petition. 


Notice of Intended Dividend. 


WILLCOX, Albert John, The Garage, Farnham Common, Bucks, 
motor and electrical engineer.—Last day for receiving proofs, 


July 29th. Trustee, F. W. Davis, 28, Theobalds Road, 
Bedford Row, London, W.C.r. 


Order made on Application for Discharge. 


HOPKINS, John Howard, formerly trading as the ELECTRICAL 
MAINTENANCE CO., 57, Castellaine Mansions, Maida Vale, 
and lately carrying on business at 140, Wardour Street, London. 


(O.M.A.D., 21/7/22.) Discharge suspended for four weeks and 
discharged as from July r4th, 1922. 


Bankruptcy Proceedings. 

SWARREN, LTD., electrical engineers, то, Phoenix Place, Mount 
Pleasant, W.C. In this compulsory liquidation the Official 
Receiver has issued a summary of the statement of affairs 
which discloses liabilities £11 582 (£9 776 expected to rank) 
and assets £1 805, the whole of which are absorbed by payment 
of preferential claims and part payment of loans on debenture 
bonds. With regard to the shareholders a total deficiency of 
£43 793 is shown. The Company, which was promoted by 
Charles Warren Streeton and Sydney Aston Mersey Rose, was 
registered in March, 1917, with a nominal capital of £1 ooo, 
divided into ordinary shares of £1 each, increased in September, 
1919, to £60 ooo by the creation of 29 ooo ordinary shares of 
£1 each and 30 ooo preference shares of {1 each. By an agree- 
ment dated August 7th, 1919, the company acquired the busi- 
ness of the Lonsdale Electrical Works. In order to obtain the 
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necessary funds to carry out the agreement Mr. Rose introduced 
a Mr. Exham, who undertook to obtain a loan of £7 500, and 
in consideration of that undertaking he was appointed a director 
of the company. But he failed tocarry out his undertaking and 
was removed from the board. On September tgth, 1919, a 
loan of £7 500 was obtained from the company’s bankers and 
a debenture for that amount charging the whole of the com- 
pany's assets, including the uncalled capital, was issued to the 
bank as security. The debenture was afterwards redeemed to 
the extent of £300. Out of these moneys the purchase price of 
the Lonsdale Electrical Works was satisfied and a sum of £600 
paid to moneylenders in respect of advances which had been 
obtained in order to meet the deposit payable on the purchase. 
The company has carried on business at а loss throughout. . 
According to the accounts covering the period January rst, 
' 1919, to December 31st, 1920, the trading resulted in a gross 
profit of £7,791 and net loss of /2 937. The amount charged 
to profit and loss in respect of salary of directors and staff was 
£4959. Towards the end of 1920 the bank began to press for 
payment, and on June 6th of last year they appointed Mr. E. F. 
Jones, C.A., 4, Fenchurch Avenue, E.C., as receiver. He was 
afterwards also appointed by the Court. He has realised 
assets amounting to /223 and says that the outstanding debts 
appear to be bad. The plant, machinery and furniture were 
sold by the landlord but did not realise sufficient to satisfy his 
claim. The failure of the company is attributed to lack of 


working capital, heavy overhead charges and the slump in 
trade. 


| Trade Enquiries. 

A MONTREAL company manufacturing an electric automobile 
cigar lighter desire to be placed in communication with United 
Kingdom firms who would be interested in importing the appliance. 
Particulars from the Canadian Government Trade Commissioner's 
Office, Portland House, 73, Basinghall Street, London, E.C.2. 


A LoNDON firm of exporters of engineering plant and material, 
having agents in Auckland, desire to obtain the representation for 
New Zealand of United Kingdom firms manufacturing hydro-electric . 
plant, transformers, etc., cables and general electric equipment. 
Particulars from the Department of Overseas Trade. 


A NEw ZEALAND firm of agents, having branches with a selling 
staff in Wellington, Auckland, Christchurch, and Dunedin, wish to 
represent United Kingdom manufacturers of household lines and 
labour-saving devices suitable for the New Zealand market. Par- 
ticulars from the Department of Overseas Trade. (Reference No. 24.) 


An AUCKLAND firm, doing a considerable business in electrical 
material and accessories, desire to be placed in touch with United 
Kingdom manufacturers of batteries, carbon and dynamo brushes, 
motor controllers, electro-magnets, fan motors, fuses, generating sets, 
{nsulators, motor generators, switches, electric tools, transformers, 
wires and cables, and small motors, etc., with a view to undertaking 
their representation for the Dominion of New Zealand. A repre- 
sentative of this firm is at present on a visit to the United Kingdom. 
Particulars from the Department of Overseas Trade. 


A gentleman in WiNNIPEG who has for the last nine years acted as 
the chief gas engineer for the Public Utilities Commission for the 
Government of Manitoba desires to commence business on his own 
account as a manufacturers' agent, and is seeking thé representation 
of United Kingdom manufacturers of engineering and allied lines, 


- such as hydro-electric plants, valves of all descriptions, electric 


heaters and cookers, electric meters, telephone supplies (automatic 
and manual), ete, on a commission basis, for Western Canada. 


Particulars from the Department of Overseas Trade. (Reference 
No. 50.) 


Exhibition Notes. 
The next UTRECHT FAIR will be held from September 4th to gth. 


An INTERNATIONAL METALLURGICAL AND ELECTRICAL EXHIBITION 
will be held next year in Ghent. 


An EXHIBITION of WIRELESS TELEGRAPH APPARATUS is to be held 
from August 25th to October 5th in the Champ de Mars, Paris. 


An INTERNATIONAL TRADE EXHIBITION will be held at San 
Sebastian, North Spain, from September 5th to 20th. The authori- 
ties propose to place a pavilion at the disposal of intending British 
exhibitors, the ** Board of Trade Journal ” states, and H.M. Consul is 
arranging for &he attendance of a suitable representative on behalf 
of British firms unable personally to attend. Full particulars may 
be obtained on application to the British Consulate, San Sebastian. 


LEEDS CORPORATION have established a fund for the payment 
of CLAIMS UNDER THE WORKMEN’S COMPENSATION Acts, etc. 
Hitherto the Tramways Committee have been paying at the rate 
of 27s. 6d. per cent., but the Committee's liabilities have been so 
small that a substantial reserve has been built up, and the Finance 
Committee is to consider the possibility of reducing the basis of 
contribution. Since the fund was started the receipts have been 
£97 000; £43 000 has been paid out, £5 000 spent on management, 
and £48 977 placed to reserve. 
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- Catalogues, Price Lists, &c. 


SPECIALITIES (LIVERPOOL), LTD., have just published a new 
catalogue and price list of silk shades. 

RicHARD WEBERS G.M.B.H., Berlin, have issued an abridged 
price list in English of their lamp-holders, switches, cut-outs, etc. 


WM. 


SANDERS AND Co. are circulating a new price list of their 


ironclad switch and fuse gear, which cancels all previous prices. 

Leaflets G. 101 and G. 105 are to hand from RAYNER AND HEALD, 
Lro., showing the complete range of their 2 and 3 phase а.с. 
induction motors. 


Anil 
COMMU 


lustrated leaflet giving prices and other details of '' IMPERIAL "' 
TATOR STONES has been issued by the Electric Contraction 


Company, the sole importers. е 

Particulars of NiBLETT'S ELECTROLYSERS and LITHOS SECONDARY 
CELLS are given in two leaflets issued by the Electrolytic Apparatus 
and Battery Co., of Godalming. 


Two 


leaflets dealing respectively with “sparka ” testers and 


"rubcap ” insulators are to hand from the makers, HUMPHREY 
ELECTRIC CoMPANY, of Bristol. 


The 


‘ BULLETIN OERLIKON,” which we are glad to see is now 


printed in English, is devoted to electrical questions of special 
interest owing to the firm's long experience in electrical construction. 
H. B. Turner, of Playford Road, London, N.4, has placed on the 
market a crystal detector set for wireless telegraphy and telephony, 
designed to comply with the regulations issued by the Postmaster- 
General to control broadcasting. 
A twenty-page pamphlet (List No. 3 Intermediate) issued by 


H. D. 


BUTLER AND Co., of 222, Great Dover Street, S.E.1, gives 


illustrations and full particulars of the wireless apparatus and com- 
ponent parts manufactured by the firm. 7 

A new loose-leaf catalogue of SWITCHBOARD INSTRUMENTS has just 
been published Ly the Société Industrielle pour la Fabrication 
d'Appareils de Mesure (S.I.F.A.M.), Paris, the sole British agents for 
which -are Thompson and Co., 48, Watling Street, E.C.4. = 


The 


** PERMOIL’’ (Permanent Oil) SYSTEM OF LUBRICATION for 


railways and tramways, tramway trolley wheels, etc., is described in 
Bulletin No. 1” just to hand from Loco and Auto Economy 
Accessories, Ltd., the sole concessionaires for the British Empire. 


Watson AND Sons (ELEcTRO-MEDICAL), Ілтр., have recently 


issued 
which 


an illustrated pamphlet describing the h.t. ; transformers 
the firm manufacture in their electrical engineering depart- 


ment, and which they have supplied to the principal radiologists. 
MARRY AT AND PLACE, manufacturers of ‘‘ Dependable ” electrical 


drill and 
have just issued. 


blank 


uipments, send us an illustrated leaflet they 
opies can be supplied to agents either with a 
Space for their name or with the manufacturers' name 


grinder 


overprin ted. 

We have received from JOHNSON AND PHILLIPS a copy of their 
latest catalogue, which illustrates and describes the firm’s standard 
range Of insulators, ironwork, and other fittings for overhead electric 


power 


transmission lines ; also certain types of smaller insulators for 


telephone lines, etc. 


á Owing to the rapid improvements made from day to day in radio 
pparatus, WIRELESS EQUIPMENT, LrD., have issued their latest 


catalogue in loose leaf form. 


Illustrated details and prices are given 


ae amplifiers, valve panels, receiving sets, valves, transmitters, 
» Manufactured by the firm. . | 


Bro 


m long, filled with neon gas, held in an ebonite container. When 
in int fied, the neon gas gives an orange-coloured flash which varies 
e 


a new 


a fairly 


telph 


English “several new illustrated leaflets. 


M R 


The Bgorr SPARK GAUGE has lately been put on the market by 
LT, Lrp., Oldbury, Worcestershire. 


It consists of a glass tube 


Nsity according to the voltage. 


RBERT Morris, Ltp., Loughborough, have recently published 


illustrated booklet in Spanish (No. 86), which briefly reviews 
wide range of the firm’s manufactures, including cranes, 
runways, pulley blocks, etc. They have also issued in 


FREDERICK PRATT, who for some years was connected with 


the English Electric and Siemens Supplies, Ltd., has started business 


T 
r. 
iue 


Scug 
machi 
In 


Own account at 23, Queen Anne's Gate, Westminster, S.W.1. 
att is specialising in safety fuses and switch gear, and has just 
a catalogue and price list of his manufactures. 


F. R. Giesler has just sent us a pamphlet describing CARL 


cks’ NEw Process or DvNAMIC BarANCING. The balancing 


ine has been constructed by Drs. Ing. Lawaczeck and Hey mann, 


years aboration with the Darmstadt Technical College, after many 
Of investigations and evolution, and it is claimed that it is now 


Totor 


an id 


ble for an ordinary workman to balance the highest speed 
Of any weight dynamically to a fraction of a gramme. 


Order to give their friends who are unable to visit their works 
еа of the factory in which CRYPTO MOTORS AND DYNAMOS are 


manufactured, the Crypto Electrical Company have published a 
ure of photographs of various departments, including the main 


etettin 
the tes 


e shop, which is 215 ft. long by 6o ft. wide ; the winding and 
g shop (235 ft. long) ; finished stores department (154 ft. long) ; 
t bed, etc. The booklet also contains an excellent photograph 


of = works taken from a high, neighbouring building, in addition to 
а tew illustrated details of the firm's manufactures. 


i 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract fram some of the specifications recently published have been 
specially ir eid MEssrs. MEWBURN, ELLIS & Co., Chartered Patent Agents, 
70 and 72, -lane, London, W.C.^ 


176 o88 


CoMPLETE SPECIFICATIONS. 


156 526 E. 2 HarskE AKT.-GEs. Contact springs for switching-apparatus. 
29/5/14. | 

156 805 LE н Е. Е. V. Electric pocket magneto lamps and the like. 
(10/1/20. 

157 817 RELAY AUTOMATIC TELEPHONE Co., Lip. Telephone systems with mixed 
automatic and semi-automatic service. (31/12/19.) 

175 515 Meyrick, W. H. Insulators for conductor rails and the like. (17/1/21.) 

175 524 Віѕнор, G. A., and CHapwick, К. А. Pulleys for use with trolley poles of 
electric tramcars and for other purposes. (8/2/21.) 

175 565 ri or | Y., and RANDALL, E. L. Cord grip holders for electric wires. 
28/4/21. 

168 036 MEYFARTH, G., and Soc. ANON. DES ATELIERS DE SECHERON. Method and 
installation for braking direct-current series motors with the recuperation 
ofenergy. (18/8/20.) . 

172 277 TR лн MANUFACTURING Co., Lrp. Telephone systems. 

| (29/11/20. 
_ 170 835 SIEMENS-SCHUCKERTWERKE GES. Electric precipitating plants. (28/10/20.) 

175 583 CREEDY, F. Windings for alternating-current dynamo-electric machines 
сого) (Cognate application 36540/20. Divided application оп 
175 306. 

175 663 br ‘a Co., Ltp., and Breeze, V. Magnetic blow-out devices. 
(11/5/21. 

159 488 kno E AND METALS Co. Inc. Electric arc welding systems, 
18/2/20. : 

175 672 Harris, J., and ose, J. R. Electrolytic cell. (13/9/20.) 

175 679 AGATE, C. S., and WiLLANS, Р. W. Means for controlling electric currents 
and for directing or recording radio-signals. (12/10/20. 

152 364 HaBicHT, F. P. Apparatus for maintaining a gas electrode in operative 
condition.  (14/10/19.) 

175 714 FAIRBROTHER, Н. (Electric Tool Manufacturing Co., Inc.) Means for 
generating and transmitting electric currents to electric reciprocating 
hammers and the like. (1r/11:/20.) 

155 238 NAAMLOOZE VENNOOTSCHAP PHILIPS’ GLOEILAMPENFABRIEKEN. Electric 
light installations for alternating current. (5/12/19.) 

175 720 FRosT, S. С. Magneto-electric generators for signalling purposes. (15/11/20. 

154 194 Конго, E. Electric cooking-apparatus. ad ae .) 

175 753 HENLEY's TELEGRAPH Works .Со., LTD., . T. DuNSHEATH, P., and 
Grover, C. Construction of high-tension electric cables. (20/11/20.) 

154 530 ior Bi E AND TRusT Co. Wireless transmission of signals. 
27/8/17. 

154 534 Hanson, E. C. Method of and apparatus for locating ore bodies by electrical 
means. (7/5/19.) . . 

154 535 Hanson, E. C. Electro-therapeutic apparatus. (12/7/19.) 

175 760 Reap, E. J., and Bransom, W. J. Electric lighting heating, and power 
installations. (23/11/20.) 

175 763 Woon, A. W. Means for recording telephone calls. (24/11/20.) (Cognate 
application 3 699/21.) 

175 788 METROPOLITAN-VICKERS ELECTRICAL Co, Lro. (Westinghouse Electric and 

E Manufacturing Co.) Electrica] transformers. (1/12/20.) 

175 793 WavcooD-Oris, Lro. (Otis Elevator Co.) Electric hoists, lifts, inclined 
railways, and the like. (2/1e/20.) 

175 794 i. J; Н Means for locking and unlocking electric switch plugs. 
3/12/20. 

156 089 MASCHINENFABRIK OERLIKON. System of control from a distance for 
regulating devices of electric vehicles. (30/12/19.) 

175 815 BritisH THOMSON-HovsroN Co., Lrp. (General Electric Co.) Electric 
motor control. (9/12/20.) 

175 826 HENLEY’s TELEGRAPH Works Co., Lro., W.T., and Jupce, E. E. Mean 
for jointing submarine electric cables. 4 /12/20.) 

175 852 BniTISH INSULATED AND HELsBy CABLES, LTD., and Brapss, К. W. Joint- 
ing of armoured electric cables. (30/12/20.) 

175 853 ES ` E. Protective device for direct current electric motors. 
(30/12/20. 

175 877 ZMEIGBERGK, T. Electric motor control systems. (21/1 B) 

175 878 VAN ys AND Co., Lro., and RANKIN, R. Electrical accumulators 

à (22/1/21. f 

175 879 Birds TuHoxsowN-HousTroN Co., Lrp. (General Electric Co.) Systems 
of voltage regulation. (24/1/21.) 

175 887 ANDREW, G., and WILKINSON, F. Н. Means or apparatus for coupling 
electric cables and the like. (1/2/21.) 

175 896 Ricuarps, С. W. Construction of electric accumulators. (16/2/21.) 

159 843 roo Y Apparatus for treating gases with silent electric discharges. 
15/2/18. 

169 953 Couric GENERALE ELECTRIQUE. Apparatus for starting electric 
synchronous motors. (6/10/20.) 

168 305 TELEGRAPHON Ges. Telephonographs and the like. (24/8/20.) 

170 559 MU IEEE LECTRICAL Co., LTD. Electrical circuit breakers. 
(18/10/20. 

172 658 aa i OERLIKON. Oil-break electric switch with resistance. 
(10/12/20. 

175 452 FIENBERG,eN., and WAKEHAM, W. L. Electrically-operated door-latch 
control and annunciator device. (30/11/20.) 

175455 McKenzie, HOLLAND AND WESTINGHOUSE POWER SIGNAL Co., LTD. (Com- 
PAGNIE GENERALE DE SIGNALISATION).  Electrically-controlled signal- 
operating mechanism for railways and the like. ү! 

175 456 GroFr, J. S. Electro-plating metallic bodies. (1/12/20. 

175 459 Sttica SYNDICATE, LTD., апа REvNorps, F. Thermionic valves. (2/12/20.) 

175 460 GuNsTONE, А. С. Induction coil systems.  (3/12/20.) 

175 464 Renzi, W. DE, and ANDERSON, J. Fuses for electric circuits. (6/12/20.) 

175 471 British THomson-Houston Co., Lro. (GENERAL ELEcTRIC Co.) Sheet- 
metal casings or boxes suitable, for example, for electrical apparatus. 
(7/12/20.) ' 

175489 Taylor, А. M. Means for and methods of superposing electric currents of 
different frequencies upon existing alternating current systems. (21/12/20. 
(Patent of Addition not granted.) 

176019 Pattison, E. №. (DictoGkapH Propucts CORPORATION). Telephonic 
instruments. (30/8/20.) : 

176020 Davus, D. W. Storage batteries. (30/8/20.) 

176 032 Watson, E. A., and M-L MAGNETO SYNDICATE „тр. Dynamo-electric 

е machines. (25/9/20.) 

151 939 CUTTER ELECTRICAL AND MANUFACTURING Co. Electrical switching or 
circuit-breaking mechanism. (2/10/19.) 

155807 CUTTER ELECTRICAL AND MANUFACTURING Co. Electrical switching or 
circuit-breaking mechanism. (24/12/19.) 

153 294 Boscu Акт.-Скѕ. R. Magneto-electric machines. (24/10/19.) 

176 052 British TuoMsoN-Hovusrows Co., Lro. (GENERAL ELECTRIC Co.). Systems 
of electric motor control. (27/10/20.) 

176055 Battson, В. G. Electric heating and cooking apparatus. (29/10/20.) 

176057 Perry, E. J. Suspension chains for electroliers and for like electrical 
purposes. (30/10/20.) ` 

176 064 Turton, W. Apparatus for the electro-deposition of metals. (3/11/20.) 

176 065 ІлЕМ2ЕМм, D. L., and Larsson, К. Switching-apparatus for automatic and 
semi-automatic telephone exchange systems,  (4/11/20.) 

176 074 WESTERN ELECTRIC Co., Lro. (WESTERN ELECTRIC Co., Inc.) Insulated 


tubes. (23/1i1/20.) |, 
STONE AND Co., Lro., J. (HEATON, W.). 


Train-lighting and like dynamos. - 
(25/11/20.) ' t 
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176110 British Тномѕох-Носѕтох Co., Ltp. (GENERAL ELECTRIC Co.). Electric 
'meters. (29 11,20.) : 

154604 SVENSKA AKTIEBOLAGET GASACCUMULATOR. Cooking apparatus for use 
with gas, liquid fuel, or electricity. (3/12/19.) 

176 120 Hewett, A. Portable electro-magnetic apparatus for magnetising per- 
manent magnets. (30,11/20.) 

176 123 Mir eei G. Electric switches. (30/11/20.) (Patent of Addition not 
granted.) 

176 126 Icranic ELECTRIC Co., Lrp. (CUTLÈR-HAMMER MANUFACTURING Co.). 
Electro-magnetic relays. (30/11/20.) 

176 127 Murray, J. EgskKINE-, and Ковімѕох, J. Method or means for determining 
the direction of propagation of clectro-magnetic waves. (30/11/20.) 

176 128 Wave, Н. (Мил, Н. S.) Wireless electrical signalling and apparatus 
therefor. (30/11/20.) 

176 134 BritisH Тномѕом-Ноџѕтом Co., Ltp., and Ноцвкоок, Н. S. Methods of 
protecting electric transformers. (r/12/20.) 

176 143 AUTOMATIC TELEPHONE MANUFACTURING Co., тр. (Automatic ELECTRIC 
Co.) Electric relays and their application to telephone systems. 
(2/12/20.) 

176 147 British THomson-Hovsron Co., Lro. (GENERAL ELs&crRIC Co.). 
switches. (3/12/20.) 

176 153 British Тномѕох-Носѕтом Co., Lro. (GENERAL ELECTRIC Co.). Electric 
light fittings. (7. 12/20.) 

176 1§9 Hope, V. Electric lampholders and shade carriers therefor. (9 /12/20.) 

162 639 VILLIERS, P. G. T. DE, and JEnKins, А. Rockrs-. Coin-actuated signalling 
apparatus for telephone systems. (27/4/20.) 

176 170 Bock, E. H. Electrical apparatus for protection against burglary and the 
like. (16/12/20.) 

176 190 Bnirisu THomson-Houston Co., Lro. (GENERAL ErEcTRICCO.). Measuring- 
instrunicnts for incandescent electric lamps. (31 12/20.) 

176 191 British THomson-Howston Co., Ltp. (GENERAL Evectric Co.). Methods 
of protecting electric transmission or distribution systems.  (31/12/20.) 

156 497 Evstice, A. L. Electric knife-blade fuse. (7/341%.) i 

157 778 BoNNEFONT, А. Crystal detector for wireless telegraphy. (13/11 /t9.) 

176 201 He SER and I'Oss, T. Well-globe fittings for electric lamps. 

А 12/1/21. 

176 202 VERITYS, Ltp., and l'Oss, Т. Wall fittings for electric lamps. (12/1/21.) 

176 203: Davies AND бох (Derry), Ltp., J., and Dawson, C. -Means for unlockiug 
magnetically locked lamps. (13/1/21.) 

158 198 Gres. FUR DRAHTLOSE TELEGRAPHIE. High-frequency telegraphy and 
telephony over wires. (16/1/20.) 

158 250 Spier, Dr. Н. Method and apparatus for carrying out electro-cherical 
gasreactions. (19/7/17.) 

176 220 Youwc, F. Adapters for use in connection with electric lighting and other 
circuits. (28/1 /21.) 

176 225 HassLER, Е. Н. Н. Brush-holders for dvnamo-electric machines. (31/1/21.) 

176 244 Heap, B., and Сніокір=к ELECTRICAL Storace Co.. Lro. Secondary 
electric batteries or accumulators. (23/2/21.) 

161684 Вомет, Р. High-tepsion electrical condensers. (18/5 /20.) 

176 253 Myers, E. К. Insulating supports or holders for overhead electric trolley 
wires. (1r/3,21.) 

176 259 MuNTWYLER, E. Electric heating-apparatus. (18/3/21.) 

173 728 BERNARD, P. Auxiliary spark-plug devices for internal-combustion engine 
ignition. (7/1/21.) 

176 390 EccLEs, W. Н. Telegraphic and other electrical circuits for use with ionic 
tubes or valves. (5/11/20.) 

176 393 Соіимзѕ, S. L. Sparking-plugs. (6/4/21.) 

153 597 Soc. ANON. DES TELEGRAPHES E. Berin. Secret telegraphic, telauto- 
graphic, telephotographic wire or wireless transmission systems. 
(24/12/14.) 

176 401 SIEMENS AND HALSKE Акт. Ges. System for controlling relays by means 
of wave trains especially for wircless high-speed telegraphy. (3/9/20.) 
(Addition to 146 354.) 

176 41I M Ms Barrel apparatus for the electro-deposition of metals. 
24/9/20. 

151,651 di e DRAHTLOSE TELEGRAPHIE. Alternating-current  gencrators. 

29/9/19. 

176 412 JACKSON, W. J. MFLLERSH- (WEEKS PHOTO-ENGRAVING Co.). Process of 
electrically etching printing reproduction or relief plates for various 
purposes. (29'9/20.) 

176 421 PAINTER, F., and Ipe, G. H. Electric switches. (7/10/20.) 

176 445 Tuor Evectric Sarety Lamp Co., Lrp., and Stretton, T. Electric lamps 
for use in mines and for other purposes. (8/11/20.) 

176 481 AUTOMATIC AND EL&crRIC FURNACES, Lro., and СогЕмаАМ, J. P. Electric 
heating-element. (3/12/20.) 

176 3 AMBERTON, К. Electro-magnetically-operated time lag devices. (4/12/20.) 
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176 48 irs A F., aud Joker, Jun. H. F. Dynamo-electric machinery. 
6/12/20. 

176 498 B J. C. C. Electric heating or resistance elements or units. 
7/12/20.) 


176 503 ТАтнАМ, G. H., and Bryan, F. P. Increasing the efficiency of dynamos or 
motors. (7/12:20.) 

176 517 Yovuatt, С. Shades or screens for electric and gas lights. (9/12/20.) 

176 528 Вит, К. W. Electric fuse boards. (13/12 20.) 

176 539 BnirisH. Тномѕом-Носѕтом Co., Lrp. (GENERAL ErkcrRIC Co.) Pro- 
tective devices for electrical distribution systems and apparatus. 
(15/12/20.) . 


APPLICATIONS FOR PATENTS. 


July 3, 1922. 

I8 154 А. M. TavromR, Electric power transmission systems. 

I8 r90 R. Marr. Electric fuse box. 

18 r95 A. McKim. Self-winding insulated reel for electric cables, ctc. 

18 197 Н. W. CLOTHIER and J. Mirrey.  Oil-immersed electric switch fuses. 

18 199 F. Н. Weurman. Leading-in tubes for electric installations. (4/7/21, Holland). 

18 203 L. ANcEL. Time-setting device for controlling maintenance of electric 
current. i 

18211 C. B. Kerstinc. Radio apparatus. 

18 219 SIGNAL GES. Measuring titnes, angles, lengths and determination of direction 
of sound, etc., impulses (1/8/21, Gerinany). 

18 222 WrEsTERN ELECTRIC Со. Submiarine cables. (16/8/21, U.S.) 

18 224 AuTOMATIC TELEPHONE MANUFACTURING Co. Supports for telephone 
transmitters. (19/12/21, U.S.) 

18 225 METROPOLITAN-VICKERS ELECTRICAL Co., W. RICHARDSON, and L. MILLER. 
Motor control systems. | 

18 238 A. Luzy. Electro-mechanical lamps for velocipedes, ctc. . 

18 245 Soc. CouPLEux FRERES. Amplification and transmission of sound waves by 
microphones. (7/7/21, France.) 

18 248 P. C. RUSHDEN (SIEMENS-SCHUCKERTWERKE). Commutator dynamo-electric 
machines, 

18 252 Eras. be Dios-BovroN, S.A. Regulating devices for electric installations. 
(30/7/21, France.) 

July 4, 1922. 

18257 E. E. MATHERS. Safety device for arresting trolley wire automatically. 

18 278 J. Акмѕткомс. Electrically heated furnaces. 

18 283 & 18 284 С. O. and W. Donovan. Electric lamp holders. 

18 310 Lanpis AND Gyr Акт. GES. Arrangement for making connection to elec- 
tricity meters. (5/7/21, Switzerland.) 

18321 WESTINGHOUSE BRAKE AND SaAxBY SiGNat Co. Unidirectional current- 

carrying devices. (7/3/22, U.S.) 

18 323 A. H. N МАССА М. Wireless telegraph apparatus. 

18 354 Pd: VANDER ВЈ. Thermionic vacuum tubes. 

. 18 358 B.T.-H. Co. (G.E.Co.). Electric hcating devices. 

&3 359 WEsrTERN ErEcrRIC Co. Loaded signalling conductors. (16/8/21, U.S.) 


July 21, 1922 


18 379 Ward Leonarp ErEcrTRIC Co. and W. SCHWAGERMANN. Electric controller. 

18 380 WARD LEoNARD ELECTRIC Co. and А. E. WALLER.  Rheostat. 

18 384 Jones, Hast AND Co. and A. J. DvNKiNsON. Appliance for attaching shades- 
to holders of electric light fittings. 

july 5. 1922. 

I8 414 A. M. TAvLOR. Elcctric transmission systems. 

18 419 C. C. Surru, P. F. E. Major aud G. М. Mies. Coin-released electricity 
meters. 

18 433 А..Сокром. Printing telegraphs. 

18 461 Н. WoRkKMAN. Incandescent lamps and holders. 

18 480 Warp Lronarp ELeEctric Co. Rheostat. 

18 485 FutLLER'S UNiTED ELECTRIC Works and R. E. Beswick. Storage battery 
containers. 

18 486 EpisoN.SwawN Evecrric Co. and P. FREEDMAN. Electric lamps. 

18500 J. E. JACKSON (INTERNATIONAL CALLOPHONE CORPORATION). Telephone 
systems. 

18 sor C. F. ErwrLL, Lro., and B. E. С. MirrELL. Control of wireless amplifying 
apparatus, 

July 6, 1922. 

18 507 W. A. Kimpron. Battery lamp set. 

18 538 T. Hewitt. Electric door bell. 

18549 H. W. Cox. Electric switches. e 

18 567 A. E. Wuyre (Elyria Iron and Steel Co.). Welding electrode. 

18 972 WESTERN Ecectric Со. Telephone transmitters. (3/10/21, U.S.) 

18 580 Н. Ут. G. Anson. High electrical resistances. 

13 583 Soc. FRANCAISE Rapio-ELECTRIQUE. Means for making selcctive call 
signals. (19/8/21, France.) 


18 609 S. С. Brown. Telephone receivers. 
18 613 G. K. Frerp. Wireless recciving and transmitting sets. 
18615 A. S. GusH. Electrolytic anti-corrosion systems. 
| July 7th, 1922. 
18 623 C. D. G. Fraxkiin. Device for use when setting contact points of magnetos, 
etc. 
I8631 A. LE&trTCH. Device for carrying armoured cables in underground workings. 
18 633 F. C. GRirrIN. Electric pianos. 
15676 E. C. AsH. Coin and check freed wireless apparatus. 
1860783 T. W. Harpy and W. G. More. Crystal detectors for wireless telegraphy, etc. 


18 Озо F. COLLYER and А. DE SOLLA. Wireless receiving sets. 

15 092 and 18 693 S. L. FonBEs. Insulating devices for wireless installations. 

18693 А. COULDWELL. Insulating devices for wireless installations. 

18 709 P. EVERSHEIM. Metallic vapour lamp. 

18 722 METROPOLITAN VICKERS ELEcTARICAL Co. and D. R. Davies. Electric 
switches, etc. 

18723 METROPOLITAN Vickers EvectricaL Co. and G. А. JUHLIN. Dynamo- 
electric machines. 


18 724 METROPOLITAN VicKERS ELECTRICAL Ço., T. W. Ross апа C. RYDER. 


Motor-converter substations. 

18 734 Warp LEonarp Ececrric Co. and F. H. BULLINGER. Dynamo regulator. 

18 735 Warb Lronarp ELECTRIC Co. and A. Е. WALLER. Electric resistance 
device. 

18736 Warn LEONARD Exvectric Co. and F. H. BuLtiNGER. 
troller. 

18 737 and 18 738 Warp LEoNARD ErkcrRIC Co. and G. W. Camp.  Rheostat. 

July 8th, 1922. 

18 587 P. Eversneim. Metallic vapour lainps. (10/7/20, Germany.) 

18 742 T. MarukR. Electric measuring instruments. 

18 748 А. Н. S. CoLEBRooKE. Renewal of filaments in thermionic valves, etc. 

18 763 S. Stack. Resistance switches and motor starters. 

18 776 B. UpaLL, W. S. Gipson and T. StarK. Carbon holders for arc lamps. 

18 792 B.T.-H. Co. (International G. E. Co.). Elcctrically heated devices. 


Automatic con- 


Prices of Metals, Chemicals, etc. 


TUESDAY, JULY 18. 


Price. Inc. Dec. 

Copper— 
Best Selected .. per ton {£66 5 о — 58. 
Electro Wirebars .. - 472 о о 58. — 
H.C. Wire, basis .. рег lb. ов. 10d. — — 
Sheet T os, 1044. — — 


Phosphor Bronze Wire (Telephone)— 
Phosphor Bronze Wire, 


basis .. рег ib. 1з. 284. — — 
Brass 60/40— 
Rod, basis as is 74. — — 
Sheet, basis 2:3 j 914. — — 
Wire, basis we i 95. — — 
Pig Iron— 
Cleveland Warrants perton {£4 15 о — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о о — — 
Lead Pig— 
English .. es js £26 5 о 10S. — 
Foreign or Colonial " £24 16 3 12s. Od. — 
Tín— 
Ingot s e ИР £153 15 о — 17s. 6d. 
` Wire, basis .. per Ib. 2s. 12. — 


Aluminium Ingots .. perton {100 о o — 
Spelter .. T a " £29 о о 155. — 
Mercury Pa .. per bottle ХІІ 10 o — — 


Sulphur (Flowers)—Ton {10 15s. Sodium Chlorate—Per lb. 31d. 

„ (Rol-Brimstone)—per ton Sulphuric Acid (Pyrites, 168°) 

£10 15s. r ton, £8 тоз. 

Sodium Bichromate.—Per lb. 541. Copper Sulphate.—Per ton, 
Borte Acid (Crystals). Per ton /60. £26 10s. 
Rubbey.—Para fine, 10}d.; plantation rst latex, 7§d. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 


The Editorial, Advertisement and Publishing Offices of '' THE 
ELECTRICIAN " ave at 8, Bouverie Street, London, Е.С. 4. Tels- 
grams: Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to '' THE ELECTRICIAN " 35 {1 5 o per annum 
in the United Kingdom and {1 10 0 per annum Abroad, Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 
date of publication, 
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INotes of the Week. 


The Electricity (Supply) Bill. 

AFTER a characteristic attempt by Mr. GEORGE BALFOUR 
to whittle down its usefulness, and a jeremiad from Mr. 
AUSTIN HfopKINSON on the inadvisability of trying to 
re-organise electricity supply when it is still being carried 


on in an inefficient and unscientific way, the’ Electricity 


(Supply) Bill passed the report stage and third reading in 
the House of Commons on Tuesday, and may therefore 


now be considered as being within measurable distance · 


of the statute book. This will be an advantage for the 
electricity supply industry, including the opponents of the 
measure, and the public at large. 


Some New Clauses. | 

Он Teport Mr. NEAL moved a new clause empowering the 
Electricity Commissioners to exclude from the area of 
Supply of any power company any part of that area in 
which any right of the power company to supply electricity 
I5 subject to the absolute veto of some other authorised 
under taker, and any part of which, at the time of a local 
mquiry, was not being supplied by the powar company, 
and Which cculd be better served by the joint electricity 
authority, The clause had been agreed by the Government 
with the Association of Electric Power Companies and with 
ar Municipal Gorporations Association as being a reason- 
able Way in which to meet difficulties which had been fore 
Shadowed. In spite of the charges of bad faith that were 
brought against the Government on this account, the 
Clause is а logical outcome of the J.E.A. idea, and as such 
cannot be objected to. Clauses allowing railway com- 
panies to use electricity outside the area of supply and 
Providing that joint authorities should not unduly interfere 
with the Tights of small undertakers were, as was expected, 

agreed to. We shall take an opportunity of considering 


the measure as a whole at a later date, but we feel that now 
more than ever depends on the Gommissioners not only 
to develop electricity supply but to prevent the disasters 
which Mr. HOPKINSON pessimistically foreshadowed. For 


both these reasons they require, and should have, the 


support of the whole industry. 
The Design of Motors for Ship Propulsion. " 


SOME years ago an eminent engineer, who ought to have 


known better, fulminated against the electrical propulsion 


of ships on the grounds that the fumes from the molten 
copper would be dangerous both to life and cargo. Without 
for a moment accepting this as a true version of what 
might occur if electrical propulsion were generally used it 
may be taken both as an example of the different conditions 
which will have to be met on ship board and of the ignorance 
and prejudice which will have to be overcome in obtaining 
for electrical propulsion the footing it deserves. As we 
note elsewhere shipbuilding is at its nadir at the present 
time, but that is every reason for considering ways and 
means for the future. The article by Mr. L. J. HuNT on 
“The Design of Motors for Ship Propulsion " is therefore 
opportune, both for the lessons which designers can derive 
from it and as an account of the stage we have arrived at 
in an important branch of the art. 


Torque and Supply Voltage. 

MR. HuNT, who is certainly fully qualified from his 
experience to write on this subject, begins by making the 
important point that while on land constant voltage is 
the rule for the propulsion motor the voltage at the 
terminals depends upon the torque which it is called upon 
to develop. Further, as on land, the highest possible 
efficiency must be obtained with the lowest possible weight, 
and for this reason the reactance of the alternators used is 
made much higher than that of land machines. It may 
be noted that the alternator and the motor are practically 
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one unit and have to be considered as such when dealing 
with such matters as the effects of saturation, pull-out 
torque and short circuit and light load currents. 


‘Alternating v. Direct Current. | 

It is interesting to find Mr. HuNT recommending direct 
current motors for propulsion work on board ship owing 
to the absence of paralleling difficulties and the ease of 
speed control. Direct current has the objection, however, 
of involving the use of commutators, while the operation 
of auxiliary motors is impossible from the main generators 
_ owing to the voltage variations. It would be interesting 
to know whether any constant current system has been 
worked out in this connection with a view to employing 
only one set of generating plant and obtaining the economies 
which would follow the use of larger sets. As regards 
a.c. motors and speed control, the line of attack is the same 
as that for the same problem in industrial work, allowing 
for the different conditions which we have stated above, 
and there is little doubt that a solution will be reached on 
similar lines. This question of speed control is no less 
important on ship board than on land, especially from the 
torque points of view; and this amply compensates for 
the extra weight and expense that may be involved. 


Wireless Apparatus Good and Bad. 

The decision of the POSTMASTER-GENERAL, which we 
announced last week,. to exclude from the broadcasting 
scheme all but British-made apparatus is in every respect 
an admirable one. It will prevent the influx of wireless 
equipment from abroad at prices with which, owing to 
exchange, our own manufacturers cannot compete and it 
will discourage the use of articles which are more toys and 
models than apparatus which can be seriously used for 
picking up messages. But there is, as a correspondent to 
the “ Manchester Guardian Commercial " wisely points out, 
a purely national side to this question to which “ broad- 
casting " firms and electrical manufacturers generally 
should give their consideration. Even on the British 
market the difference in the prices of apparatus is very 
striking, a three-valve set, according to this corresporident, 
varying in price from £25 to £2 18s. 6d. or from £43 IIs. 
to {13 19s. 6d. for a complete plant. He says quite truly 
that these large differences cannot be accounted for 
entirely by indifference or excellence of workmanship, but 
we feel that this question of workmanship should be given 
its full value and a dead set made against the sale of shoddy 
apparatus whatever its origin. 


Conditions in America. 
WE had written the above lines when a pamphlet issued 


by the Freed-Eisemann Radio Corporation of New York 
was '' discovered " on our table. If all we hear is to be 
believed, broadcasting in America has become a sort of 
cross between Frankenstein s monster and a thorough 
nuisance to all concerned. The pamphlet confirms that 
view in one particular instance, For it chronicles the 
formation of a National Radio Chamber of Commerce whose 
members will be wireless firms, small and large, ‘‘ whose 
products will do credit to the industry." The mad rush 
into the radio business has caused radio outfits to be 
offered for sale which are so carelessly made and so hastily 
assembled that the “ ultimate user will become dissatisfied 
with his outfit, with the dealer who sold it to him and 
probably disgusted with radio in general." We think 
that extremely likely and our only comment is verb. sapa 
In this connection we are glad to learn that the Electrical 
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Contractors’ Association are taking a keen interest in the 
matter, from the point of view that the business of selling 
and equipping stations should remain in technical hands. 
A strong Committee of the Associations is investigating 
the matter‘ and we hope their deliberations will bear fruit. 


A Short Circuit. 

WHILE official broadcasting still tarries unofficial broad- 
casting took on new vigour yesterday. For the “ Daily 
Mail’’ apparently tiring of the insurance business has now 
determined tostir up the electricalindustry. An arrangement 
has been made with the Nederlands Radio Industrie, whose 
wireless concerts were about to be discontinued, and as from 
yesterday it will be possible for the enthusiastic amateur 
within 1000 miles to listen to classical and popular 


concerts, bed time tales and dance music, while on August . 


3rd the range will be extended by the use of a 1 500 kW 
transmütter to 2 000 miles and all Europe will be able to 
listen in. As our contemporary remarks :— 


So does science reduce the romance of fairy tales to the exactitude 
of the multiplication table. Out of space will come to the lonely 
village and the ships on the high seas the gifted voices of the cultured 
city. So will space be conquered and loneliness vanquished. 


We could not have put it better ourselves. 


Ships’ Navigation Lights. . 

RULES regarding ships' navigation lights were prescribed 
in the International Regulations for Preventing Collisions 
at Sea in October, тото. It was then laid down that the 
starboard green light and port red light should be visible 
at a distance of at least two sea miles. But no rules were 
given as to the candlepower of lights and quality of coloured 
glass to ensure this visibility. Such details are now dealt 
with in the report of a committee appointed by the Board 
of Trade, with Mr. C. С. PATERSON as chairman. The 
fundamental fact is that, according to tests conducted, a 
normal-sighted person can see a light of 1.6 c.p. at a distance 
of two sea miles on a clear dark night. This is the minimum 
actual candlepower needed. After allowance for loss of 
light through absorption by coloured glasses and other 
factors, it is concluded that a candlepower at the source 
should possess not less than 12 c.p. Їп practice 85 
to 9o per cent. of light is absorbed by approved coloured 
screens. It is, of course, easy to obtain electric lamps 
considerably exceeding this candlepower and lamps of 
60 W or preferably 100 W are recommended. There 
remains the question of securing compliance with these 
standards. At present responsibility for passing or 
rejecting lights rests entirely with the Board of Trade 
Surveyors, and the undertaking of photometric tests of 
all lamps issued would mean a great addition to their staff. 
It is therefore suggested that the Board of Trade should 
keep a list of approved manufacturers of standard navi- 
gation lanterns; and that any manufacturer who can 
satisfy the Board that he can comply with the standards 
should have his name placed on this list, after which, 
subject to certain safeguards, lamps furnished by such 
firms will be accepted without individual tests. 


Rights of Supply Companies. 

In our legal column to-day we report an important 
judgment on the rights of a supply company in an urban 
district which.had been subsequently absorbed in the area 
of an adjoining borough. In 1898 the Birkdale Urban 
Council obtained a provisional Order which was transferred 
to the Birkdale District Electric Supply Company in 1901, 
and the company then undertook the supply of electrical 
energy for public and private purposes (including traction) 
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in the district. In лоді the district of Birkdale was 
merged in Southport, and its Urban Council ceased to 
exist, while the tramway lines in Birkdale, which had been 
leased to the Southport Tramways Company, were acquired 
in 1918 by the Southport Corporation. By their provisional 
Order and by three agreements, with the old Birkdale 
Council, the Tramways Company and the Southport 
Corporation respectively, all the rights of supply were 
preserved to the Birkdale Company, but in August, 1921, 
the Corporation gave three months’ notice to terminate the 
agreement under which the company gave the tramway 
supply in the old Birkdale area, and since November last 
this has been furnished from the Southport generating 
station. The company asserted that this was a breach of 
agreement and an infraction of their rights of private supply 
under their provisional Order, but in a considered judg- 
ment, Mr. Justice EVE has now decided that it is not, and 
has refused to grant an injunction to restrain the Corpora- 
tion from supplying the tramways in Birkdale. We have 
considerable doubt about the soundness of this judgment, 
which seems to have been mainly based on the reasons 
given in an earlier decision on a water supply case. We 
hope, therefore, that the company will appeal, as, if the 
Corporation can obtain legal sanction for what they have 
done, other Corporations will be disposed to act in a similar 
way in their areas, and thus some of the statutory rights 
and privileges of supply companies will be filched away 
from them without any consideration being given. 


A Guild for Contractors. 

AN interesting revival of the medieval Guild system 
has been suggested by the Institution of Electrical Engi- 
neers. It is proposed to set up a legal corporation under 
the Companies Acts which will be called the Registration 
Authorety, and which will be composed of representatives of 
electrical contractors, the Institution, the Royal Institute 
of British Architects, the B.E.A.M.A., the B.E.D.A, 
the various Associations of Electric Supply Under- 
takings, and so on. This Authority will have power’ to 
KBister electrical contractors, and will be supported by local 
advisory committees in the various areas. It will also have 
PoWers to settle the terms of registration of contractors, 
to lay down regulations governing work done by members, 
and to defend members against unregistered firms 
"ho describe themselves as “ registered electrical con- 
tractors "very much the same sort of programme, it will 

seen, as was followed by the Guilds of the Middle Ages. 

*n first proposed it was suggested that the scheme 
should be compulsory, but this was going too far, and 
© Scheme is now “ voluntary." Whether or not it 

i be effective depends, of course, on whether the various 

OCiations agree to act on the Registration Authority, 
Whether they will subsequently back up the registered 
о Tactors as against the unregistered. It is probable, 
Wever, that the economic forces which broke down the 
Nes system in the Middle Ages will also prevent the 
da. tration of contractors on these lines in these present 


- 
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The Arabian Nights in London. 
Tu. those wonderful tales of SHAHRAZADE'S it is often 
ted how a poor mendicant or porter is suddenly trans- 
Ported from debt and poverty into all the luxury and 
S'2mour of jewels, fine linen, food, drink and gorgeous 
entertainment. Something of the same transformation 
Occurred on Monday night, when our representative was 
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taken, not by a magic carpet, but by the more prosaic taxi, 


to the Royal Botanic Gardens, and there entertained in right 


royal fashion by those hospitable sheikhs, the Eastern and 
Associated Telegraph Companies, and their attendant genii 
Lyons and Co. It is only appropriate that the Eastern 
Companies should entertain with Oriental lavishness, and, 
in fact, they gave of their best in no uncertain a way, a 
way which will be forgotten by none of those fortunate 
enough to be present, a way which is typified by that 
delightful sprite KARSAVINA being present to cheer us 
with her dancing. 


Cables and Imperial Prosperity. 

IN one way, however, the entertainment departed from 
the rules which the Arabian Nights entertainment has 
made legendary. There were speeches. But even these 
were good, both in manner and matter, and whether we 
turn to those of H.R.H. the DUKE or YORK, or Sir ROBERT 
Horne, of the JAPANESE AMBASSADOR, or or Sir JOHN 
DENISON-PENDER himself, we find in them all a realisation 
of the great good that has been done to all we mean by 
civilisation by the successful work of the Eastern and 
Associated Telegraph Companies. As His Rovar HIGH- 
NESS said, ‘‘ Until one looks at a cable chart of the world 
one cannot appreciate the immense organisation of these 
companies and the enormous length of mileage they 
possess." And this, as Sir JoHN DENISON-PENDER pointed 
out, is the result of private enterprise, of British private 
enterprise building up from the smallest beginnings against 
great obstacles, an organisation of which not only its 
founders but the British Empire may be proud. We join 
with His Rovar HIGHNESS in trusting that the associated 
companies will continue to develop as they have done 
hitherto and to contribute their services so vital to the 
prosperity of our Empire and so essential to the civilisation 
of the world. 


Marine Electric Progress. 


IN the twelve months which have elapsed since we last 
published an issue dealing specially with marine electrical 
work, the trade of this country has been at a low ebb. 
There is hardly any industry which has not been affected 
to a greater or less extent by numerous factors, both obvious 
and obscure, which have brought about stagnation where 
there was once—and will be again—activity. But probably 
of all British industries, those of shipbuilding and shipping 
have suffered most. It is not difficult to discover reasons 
for this. With export trade still below normal, many ships 
have not been able to find cargoes, and, as a result of the 
shipbuilding boom, which occurred during the latter part 


of the war and the early days of peace, there is an un- · 


employment of hold space which it will require much more 
trade activity than is obvious at present to counteract. 


A Sympathetic Reaction. 

This state of affairs has naturally caused a sympathetic 
reaction in the electrical industry. Two years ago, a 
year ago, we had high hopes that electrical propulsion 
would be employed to a visibly increasing extent in the 
fields where it has been shown by experiments in this 
country and the United States to'be specially suitable, that 
the electric drive would be used more and more for operating 
steering gear, winches and other electrical apparatus on 
board ship, that electric cooking and heating would become 
as common as they deserve to be, and that, in a word, we 
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should have made a considerable advance towards the 
“ all-electric " ship, which is an ideal to be aimed at and 
achieved with the least possible delay. 


No Cause for Pessimism. 

That so little progress, which can be measured in orders 
and the accompanying pounds, shilling and pence, has 
been made, though it is a matter of regret, is not a cause 
for pessimism. The reasons we have already stated. More- 
over, a period of slump has its advantages, in that it enables 
new ideas and fresh designs to be examined and tried out in 
what may be called a non-commercial atmosphere. This 
chance, it is consoling to find, has been taken ample advan- 
tage of during the past twelve months, and now that the 
tide of trade has turned we may expect to find the infor- 
mation which has been gathered applied to good purpose. 
The note that can be justly sounded at the present time in 
regard to marine electrical work is therefore one of optimism 
rather than pessimism. 


A Voltage Problem. 

An important point which has been receiving a good deal 
of attention during the past year is that of the most econo- 
mic voltage to use for operating the motors driving the 
auxiliary machinery on board ship. On land some voltage 
of the order of 440 or 500 V has become almost standardised 
for power purposes. On board ship no such definite choice 
has yet been made nor can be made. The point has been 
dealt with at som length by Mr. G. H. WorDINGHAM and 
Mr. S. E. GLENDENING in these columns. The latter, 
while realising the advantages obtainable by the employ- 
ment of the pressures usual in land practice, has pointed 
out that at higher voltages than 220 V surface leakage be- 
comes an important matter, flashovers increase consider- 
ably in number and importance and corrosion requires 
that special methods of construction shall be used. 


Some Low Voltage Advantages. 

It may be added that the use of 220 V gives rise to no 
special distribution difficulties as the “ area of supply" is 
small, and for smaller motors the lower voltageis actually an 
advantage. Less danger to the human element is intro- 
duced, an important factor where much of the work is 
done with wet, bare feet. It is also interesting to learn 
that recent trials with 440 V motors on board ship have 
not given satisfactory results and though, of course, the 
difficulties that have arisen may be overcome, at present 
it seems that there is here to be a definite cleavage between 
marine and land work. 


Electrical Steering Gear. 

In general, the year's work does not give us any reason 
to suppose that electrical equipment on board ship is any 
less reliable or economical than on land. Its reliability is, 
in fact, confirmed by its increasing use for operating the 
steering gear. The metaphor of a rudderless ship has long 
since passed into literature. A ship with a rudder which 
will not work is an illustration and an experience which 
wil commend themselves to neither the shipping nor 
the engineering industries. It seems, however, that no 
danger of this kind need be feared where electrical steering 
equipment is used. For the Pacific Steam Navigation 
Co.'s “ Lobos” has recently completed 17 560 miles within 
six months, during which time her steering gear, and, indeed, 
the whole of her electrically driven auxiliary plant worked 
perfectly. The ship is interesting as having an electrically 
operating reversing arrangement which, though it has been 
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criticised on the grounds of complications, has worked quite 
well and should not be special! liable to trouble if the equip- 
ment and workmanship can * » ded upon, as no doubt 
they can. The all-electrz steering gear has also been 
entirely successful, and the installation generally may be 
considered as satisfactory from the electrical point of view. 


The Progress of Electric Propulsion. 

In the field of electric propulsion some progress has 
been made, more in fact than might have been expected 
considering the conditions which we have outlined above. 
In writing on this subject a year ago we pointed out that the 
best field for electric propulsion was undoubtedly to be 
found in the Navy, but it is not in the least surprising that 
no progress has been made in that direction. For that 
consummation, devoutly as it may be wished, we must 
wait until many obstacles are cleared out of the way. 


P oss 


An Opening in the Mercantile Marine. 

On the other hand, though it is not theoretically so fertile 
a field, the claims of electrical propulsion are receiving much 
consideration in the mercantile marine, and several ships 
fitted with the electric drive have been completed during the 
year. One of the most interesting of these is the S.S. “ San 
Benito," which is equipped with turbo-electric. propelling 
machinery, a full description of which appeared in a recent 
issue of “ Engineering." This ship is owned by the United 
Fruit Company of Boston, U.S.A., and is designed for 
carrying fruit from the West Indies to the United States. 
Except as regards her propelling machinery the “San 
Benito" is exactly similar to the three other vessels in 
her owners' fleet, but triple-expansion engines are used 
instead of turbines. As the boiler power is the same in 
all cases some interesting and useful comparisons of coal 
consumption and performance generally will be possible 
This comparison can be extended still further when three 
ships, which are now being built by Gammell, Laird and Co., 
for the same firm, are completed. These ships will also be 
electrically propelled, but the prime movers will consist of 
Fullagar-Diesel engines instead of turbines. It is claimed 
that by the adoption of this combination of machinery 
there is an enormous reduction in fuel consumption, and 
greatly increased cubic space and deadweight capacity. 
The machinery itself lends itself to flexibility of control 
and makes for easy manceuvering and greater economy in 
operation. Time will soon justify or explode these claims. 


^ Other Uses—A Wide Field. 


But the uses of electricity in the marine industry are 
much more various than those that are covered by pro- 
pulsion and steering gear. For driving fans, winches, 
hoists and other similar machinery, it has long played an 
important part, while at the other end of the scale its 
use and effectiveness in wireless communication are too well 
known to need any reference here. Besides, in these two 
fields the problems that have to be solved are not very 
different from those which occur wherever machinery of 
this kind is operated electrically. 

Between these extremes we may place electric heating 
and cooking. It is not surprising to find that the use of 
electricity for these purposes is extending on ship board. 
The convenience and flexibility which make it eminently 
suitable elsewhere and the fact that it requires no special 
ventilation mark it out as the one system which above 
all others can be used not only in cabins but in the large 
apartments to the advantage of the passengers and the 
assistance of the ships' staff and bring amenities into the 
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galleys which a year or two ago would have been un- 
thought, of. | 

While then the marr dustry may not at the 
moment seem to offer a Sats. -tory outlet for the energies 
of the electrical industry, good ioundation work has been 
done; its possibilities have been indicated, both from the 
economic and engineering points of view, and we may, 
therefore be sure of a satisfactory future. 


Electricity Commissioners’ 
Powers. 


NEARLY every Act of Parliament has to undergo judicial 
interpretation sooner or later, and we are not, therefore, 
suprised that the High Court has been asked to examine 
some of the clauses of such an important piece of legislation 
as the Electricity (Supply) Act of 1919. It is, however, 
unfortunate that the first appeal to the judiciary should 
raise such a direct challenge to the powers and duties of the 
Electricity Commissioners, who were expressly called into 
being for the purpose of reorganising and co-ordinating the 
supply of electricity on a national basis. We are afraid 
that the dispute with Ealing Corporation portends friction 
and difficulties with electricity undertakers, and the Com- 
missioners' task, which requires the sympathy and support 
of all supply companies and local authorities, will therefore 
be rendered very arduous if every little difference of 
opinion is to be followed by an appeal to the law with its 
majesty and inertia. ; 


Genesis of the Dispute. 

The Ealing trouble arose out of negotiations which the 
Corporation had with the Commissioners on the question 
of bulk supply. Having been informed that an extension 
of the existing generating plant could not be approved, 
steps were taken to secure a bulk supply, and a quotation 
was obtained from the Metropolitan Electric Supply Co., 
which has power rights in parts of Middlesex and is already 
supplying in Acton, Hanwell and Southall-Norwood, and 
in bulk to the Uxbridge and Brentford Supply companies, 
all areas surrounding Ealing. An offer made by the 
Metropolitan Company in March, 1921, was considered 
too high, but a revised quotation, which worked out at 
T599d. per unit, was submitted in the following June. It 
may be mentioned that the plant at Ealing is equivalent to 
2520 KW, with a maximum load of 1 768 kW, and a load 
factor of about I4 per cent. 

In the meantime the Corporation got into communication 
nu Hammersmith Borough Council, which offered a 
Apply at 01674. per unit less than the Company, though 
nd Contended that the difference was even greater. A 
| "Slonal agreement was, therefore, made by the two 
her DP but when the Commissioners were asked for 
эш aPproval they declined to sanction the proposed 
nA Sement after hearing all the parties at a conference 

Pnl last. | 

T Appeal to High Court. ° 
а TeUPON, Ealing Corporation, feeling itself aggrieved, 
the ch as it was prevented from making what was on 
for E Of it a good bargain, applied to a Divisional Court 
ia Tule nisi for a mandamus to compel the Commissioners 

lve their approval to the provisional agreement. The 
application was refused, but the Corporation found more 
‘ympathy in the Court of Appeal, who granted the rule 
and heard arguments in the case last week. 
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We are not surprised, however, that the ultimate result 
was that the rule was discharged, for the Commissioners 
were able to prove that what they had done was in pur- 
suance of powers conferred on them by the тото Act and 
that they had acted in a bona fide manner without having 
exceeded their authority or jurisdiction. 


і 


The Legal Position. 

As a matter of fact, the legal arguments on behalf of 
Ealing were quite untenable, and really amounted to a 
request to the Court to amend the Electricity (Supply) 
Act! It is well known that by Sec. ІІ of the Act, no 
authority or company can erect a new or extend an existing 
generating station or main transmission line without the 
consent of the Electricity Gommissioners, subject, in the 
case of any objection by the authority or company, to the 
holding of a local inquiry. Sec. 19, which is a temporary 
provision, authorises two or more undertakers, with the 
consent of the Commissioners, to enter into agreements for 
mutual assistance until the establishment of Joint Elec- 
tricity Authorities. Nothing could be more explicit, and 
no doubt these wide powers were conferred in order to 
put the Commissioners in a position to check the growth of 
isolated sy5tems of supply, and so prepare for the time when 
all existing undertakings will be co-ordinated and brought 
under the control of joint authorities. 


Difficult Position of Commissioners. | 

We have not the least doubt that the Commissioners 
honestly came to their decision (the reasons for which have 
not been published) because they considered that the 
course recommended by them was the best under all the 
circumstances, and the one most likely to agree with their 
proposals for the constitution of a Joint Authority for the 
London and Home Counties District. It is, however, 
unfortunate that the Commissioners had to ask Ealing 
to accept a quotation from a company which was sub- 
stantially higher than one submitted by Hammersmith, 
as it may lead to the impression that there is an anti- 
municipal bias in official circles. 

It would be regrettable if such an opinion were held, . 
as it would render a difficult task still more troublesome. 
We believe that in the present case, and, indeed, in all 
debatable decisions of the Commissioners, it would be 
well if the grounds for their conclusions were made public 
so that a comparison could be made between the two offers. 
We are informed that the actual difference between the two 
quotations represented as much as {7 ooo a year for the 
first three years and £3 ooo for every year thereafter, and 
we are not, therefore, surprised that Ealing contested the 
decision of the Commissioners. It is, however, difficult to 
understand how Hammersmith Borough Council, which 
would have to lay a transmission line through Acton to 
Ealing, could have been able to submit a lower quotation 
than the Metropolitan Company, whose cables are laid quite 
close to the Ealing boundary. 

The Company's Acts only give a right of bulk supply to 
Ealing after agreement with its Corporation, but this 
alone would scarcely be a justification for the acceptance 
of its offer, and we bclieve there must be stronger and 
sounder reasons for the action of the Commissioners. 
Hitherto their general policy and decisions have been so 
fair and so impartia] that we are inclined to think that, 
though Ealing (with whom we have some sympathy) may 
lose a little temporarily, the ultimate result must be for the 


common good of the industry as a whole. 
E 
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The Design of Motors for Ship Propulsion. 


By L. J. HUNT. 
The author begins by pointing out that the performance curves of a motor for ship propulsion are vadically different from those 
of a similar machine for industrial, work. In one case the voltage depends on the torque, in the other it is constant. Не then goes 
on to discuss the general features of the designs of the allernator and molor (this is one problem) for this class of work and deals with the 
relative advantages of alternating and direct current for the purpose and of the various systems of equipment that have been employed. 


The type of motor which shall be used for ship propulsion 
depends upon the class of ship which it is required to propel, 
the size of the vessel, and particularly upon the required 
speed characteristics. In all cases the two chief essentials 
in design are (a) the lowest possible weight, (b) the highest 
practicable efficiency. 

The attainment of these objectives necessitates wide 
departures from ordinary practice in both the mechanical 
and electrical design. The weights of electrical propelling 
equipments built during the last two or three years are 
twenty to thirty per cent. less than those of the earlier 
designs, and in spite of this the overall losses have been 
reduced. These results have only been obtained by a care- 
ful study of the effects produced by individual changes in 
the design of alternator and motor on the characteristics 
of the two machines considered as a single combination. 


Characteristics of the Ship Propulsion Motor. 


The performance curves of a ship propulsion motor are 
radically different from those of a standard machine, for 
whereas the ordinary land motor operates with constant 
voltage at its terminals, the voltage supplied to the ship 
propulsion motor is dependent upon the torque which it is 
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Fic. 1.—CHARACTERISTICS OF PROPULSION MOTOR FOR CONSTANT 
ALTERNATOR EXCITATION. 


called upon to develop. In order to reduce both size and 
weight the reactance of the alternators is made much 
higher than that of land machines, and consequently the 
terminal voltage falls rapidly with increasing load. This 
characteristic is entirely desirable as it protects both the 
alternator and motor from the excessive stresses which 
would otherwise be imposed upon them by the severe 
conditions met with when the motors are reversed, the 
ship is pitching or the rudder has been thrown hard over. 
Generally speaking, it may be taken that a ship propulsion 
motor, which with constant terminal voltage would develop 
two to two and a quarter times full load torque before 
starting, would, when driven by the ship's alternator, be 
capable of developing a maximum torque of not more than 
twenty to twenty-five per cent. in excess of full load. 


Alternetor and Motor on Combined Unit. 


It will be seen that in order to determine the best design 
the alternator and motor must be treated as a combined 
unit, so that the overall effects of individual changes in the 
design of either alternator or motor may be judged. -The 
terminal voltage varies with the load and so does the alter- 
nator field; but for normal operation the exciting current 
of the alternator field is constant, and it is therefore desirable 
to calculate the motor characteristics on the basis of constant 
field current.. The calculations are simple and accurate 
as long as the effects of saturation are allowed for when 
working out each point of the curve. A pull-out torque 
twenty-five per cent. in excess of full speed requirements is 
satisfactory, and the value of this torque forms the basis of 


the design of the equipment. A design can be laid out 
and the short-circuit current calculated based on a definite 
number of alternator field ampere-turns, and the light load 
current can be worked out on the same basis, and from 
these data the maximum propeller torque is known. 

As the short-circuit current depends upon the sum of the 
reactances of alternator and motor, these may be individu- 
ally changed without reducing the maximum torque and the 
best proportions are found for minimum weight consistent 
with satisfactory full load losses and excitation current. 
High alternator reactance is consistent with light weight, 
and is of great importance in preventing the voltage from 
reaching undesirably high values during the reversal of the 
propellers. ‘The curves in Fig. 1 show the characteristics 
of a ship propulsion motor for constant alternator excita- 
tion. The torque and current are represented in percent- 
ages of their full load values. The curves refer to a 
20-pole motor of 12 000 B.H.P. full load rating. 


Types of Propulsion Motors. 
For the propulsion of battleships and battle cruisers 


and for all ships of large size, alternating current motors are 
the only practicable type, and naturally whenever the prime 
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Fic. 2.—ToRQUE REQUIRED TO REVERSE PROPELLOR AT FULL 
SPEED. 


Reversing Torque 
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mover is a steam turbine alternating currents are used. 
Owing to their simplicity in construction and to the absence 
of commutators a.c. motors are in all cases very desirable, 
but there is much to be said in favour of direct current 
motors for the equipment of small and comparatively small 
ships, especially when power is supplied by internal com- 
bustion engines. The chief arguments in favour of direct 
current are (т) the absence of paralleling difficulties, and 
(2) almost perfect control of the speed by regulation of the 
field current of the generators. These advantages are very 
real and are especially attractive in the control of the speed, 
for by inserting resistance in the generator fields, the voltage, 
and consequently the speed, can be reduced to zero, and then 
by reversing the shunt current and cutting out the resistance 
the propeller can be brought up to full speed astern. The 
generators and the motor (or motors if more than one is used) 
are all connected in series, and speed control takes place 
without opening the main circuit.* 

The objections to this system are the presence of commu- 
tators and the impossibility of operating auxiliary plant 
motors from the main generators owing to the variations 
of the voltage. 

Self-paralleling alternators can now be built which are 
as easily handled as d.c. generators, and such machines 
used with two or possibly three-speed motors (if speed 
control is really required) would meet the conditions and 
would obviate the necessity for the use of commutators. 
The earlier designs of a.c. motors were of the induction type, 
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but synchronous machines have lately come into use, 
' mainly because they can be operated at unity power 
factor and therefore permit the use of lighter alternators 
and connecting cables; also the air gap may be made 
larger than would be practicable for induction motors. 


Mechanical Design of Marine Motors. 


In order to reduce weight steel is used throughout for. 


the mechanical structure, and the feet of the stator are 
bolted directly to the hull of the ship. The bearings are 
supported by the end shields of the motor as this construc- 
tion gives great rigidity. In order to reduce the weight of 
the motors as much as possible forced ventilation is always 
used, and for motors of large size this is provided by 
separately-driven fans. 
Warship Equipment | 

Motors for driving battleships and battle cruisers are 
required to have at least two efficient operating speeds. 
The United States battleships have two speeds, one for 
manceuvring and the other for cruising. To meet these 
conditions the motors are wound for two speeds, corre- 
sponding to 24 and 36 poles, and two distinct methods 
have been developed for changing the number of poles. 
The General Electri¢ Company uses a stator winding of 
the Alexanderson type wound for two-phase currents and 
arranged in such a manner that by the use of a double- 
throw six-pole switch either a 24 or 36 pole field can be 
produced. The rotor has two windings and slip-rings. 
The motors built by the Westinghouse Company have two 
separate stator windings, one wound for 24 and the other 
for 36 poles, and the rotor has a single 24-pole winding 
parallel and cross connected so that local paths are formed 


to carry the currents induced by the 36-pole field. For . 


starting or reversing, resistances are connected to the slip- 

nngs and the 24-pole stator winding is used. When 

cruising at 36-pole speed the slip-rings are open-circuited. 
Determination of Weight. 


The weight of ship propulsion motors is determined by 
the conditions obtaining at full speed, because the power 
required at cruising speed is only about 30 per cent. of that 
necessary for manceuvring speed. It is, therefore, only 
possible to reduce the weight to the lowest possible figure 
if at full speed the windings are used to their best advantage. 
This can only be done if the stator has a single winding of 
the most economical design for full speed running, and 
preferably supplied with three-phase current. The 
cascade motor fulfils these conditions, for at both speeds 
the stator produces only 24 poles, and the additional 12 poles 
necessary for 36-pole speed are produced in the rotor. 


The Cascade System. 


By the cascade system is meant the use of a single motor, 
in the iron of which both the individual fields of the cascade 
combination rotate. Such a motor, designed for the 
speeds mentioned above, is wound with normal pitch 
24-pole coils, there being a single parallel connected winding 
in the stator and a single winding in the rotor, in each case 
with two bars per slot. The design of the motor is worked 
out as if the machine was an ordinary 24-pole motor, 
and it is given proportions suitable for the lightest weight. 
It differs from a single-speed induction motor only in the 
arrangement of its end connections, which in the stator so 
connect the bars that parallel paths are provided to which 
tappings are connected. By short-circuiting these tappings 
in pairs, local circuits are formed in which 12-pole currents 
can flow. The rotor winding is so connected that when 
the slip-rings are open-circuited, one-quarter of the bars 
are inoperative. This causes the rotor to produce an 
additional 12-pole field which by induction produces the 
low-frequency currents in the stator to which reference 
has already been made. The rotor winding couples the 

24-pole and 12-pole field systems and the motor runs as a 
cascade machine at 36-pole (24 plus 12) speed. 
Why the Cascade Machine is Particularly Suitable. 
The torque speed curve of the propeller explains the 
Teason why the cascade machine is so particularly suitable 
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for ship propulsion. At cruising speed the motor is 
only called upon to supply about 30 per cent. of the power 
required at full speed, and therefore it is desirable to reduce 
the strength of the main field of the motor in order to obtain 


.the best efficiency. This is exactly what is required to 


enable the iron to carry both the main (24 pole) and the 
auxiliary (12 pole) fields without undue saturation. The 
desired changes in the strength of the main field can be 
made by connecting the stator windings in “ mesh ” for 


full-speed operation, and in “ star ” for cascade or 36-pole ` 


speed. As 24-pole motors of the size required to drive 


modern battleships have a power factor at full load of 


about 0'9, there is little to be gained by winding them for 
synchronous operation, but for second speed running there 
may be a slight gain in efficiency by doing so. The effect 
on the motor losses is small, but there is a reduction in 
the cable and alternator losses owing to the increased 
power factor. A cascade motor arranged to run at full 
speed as an induction motor and at second speed in syn- 
chronism is a very simple machine, as it requires only two 
terminals more than an ordinary induction motor. These 
terminals are connected to the two '' star " points of the 
parallel connected winding, and through them the excitation 
current is supplied to the stator. 


Motors for Merchant Service Ships. 

For the propulsion of large vessels there is an advantage 
in the use of two or three speed motors if the design of 
these and the control gear do not lead to complications. А 
vessel is enabled to proceed at reduced speed in fog or in a 
river and reversal of the propellers is facilitated. If the 


alternators are driven at a speed of 3 000 revs. per min. · 


and the motor or motors drive the propellers at 100 revs. 
per min. the electrical equipment is the equivalent of a 
30 to 1 reduction gear. The provision of a second motor 
speed of two-thirds full speed increases this reduction 
gear to 45 to т, and correspondingly reduces the power 
required for a given reversing torque. For the same 
power input the increased reversing torque available 
enables the time of reversal to be reduced and so adds to 
the safety of the ship. 

In Fig. 2 is given the well-known curve showing the 
torque required to reverse the propeller when the ship is 
proceeding at full speed ahead. The speed of the propeller 
is represented horizontally in percentages of full speed, and 
the vertical figures give the torque required in terms of 


its full load value. To stop the propeller the reversing 


torque must almost reach full-load value, and to hold the 
propeller at rest about 40 per cent. is still required. Then 
full-load reversing torque must be developed to run the 
propellers at about 32 per cent. of full speed in the reverse 
direction. These figures are based on the assumption that 
the speed of the ship has remained constant during the 
operation of propeller reversal. As the speed of the ship 
follows the change of speed of the propeller, of course with 
a considerable time lag, the actual conditions are much 
less severe than the curve indicates. 


-- 


Advantages of Variable Speed Motors. 

The advantages derived from the provision of a second 
motor speed for reversing are clearly shown, for, as 
mentioned above, 50 per cent. more torque is available 
than could be developed by a single-speed equipment. As 
the reversal of the propellers occupies only a few seconds, 
the torque can be augmented still further by increasing 
the excitation of the alternators, and it is also usual to 
reduce the alternator speed during reversal. 


The Reversing Problem. 

Before the reversing switches are operated, the propeller 
speed will have fallen to about 70 per cent. speed, being 
driven by the action of the water, and therefore the motor 
slip is 170 per cent. With full-load voltage at the stator 
terminals the secondary voltage would be very high, as the 
rotor windings must be designed for a high standstill 
voltage in order to reduce to a reasonable figure the second- 
ary current. Probably the simplest way to reduce-to a safe 
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limit the volts at the moment when the reversing switches 
are thrown over is to give the external resistances a much 
lower value than would be necessary to produce the revers- 
ing torque required at this stage. By doing this the current 
is greatly increased, and as its quadrature component is 
very large, it demagnetises the alternator field sufficiently 
to reduce the voltage to a safe figure. A torque curve 
for low secondary resistance is shown in Fig. 2. With 
cascade coupling the voltage across the resistances at the 
moment when the reversing switches are thrown over 
will not be greater than the stand-still voltage by more 
than 15 per cent. The torque developed is sufficient to 
reverse the propeller and to bring the speed to about 
30 per cent. of the “ ahead " speed. The excitation of 
the generators is then increased. The use of low resistances 
-has the additional advantage that only one or at most two 
resistance steps are necessary for reversing the propellers. 


Industrial Research. 


The July Report of the BRITISH ELECTRICAL AND ALLIED 
INDUSTRIES RESEARCH ASSOCIATION has been issued, and 
covers the activities of the Association over the last quarter. 
It has been found advisable to set up two new committees 
whose work shall co-ordinate that of some of the existing 
committees. The first will consider the classification of the 
heat-resisting properties of electric materials, and a system 
of nomenclature and test methods for these; the second will 
deal with the testing of the electric strength of insulating 
materials. The programme of the latter committee also 
includes research on the testing of sheet materials with disc 
electrodes, with a view to ascertaining the limitations, best 
test conditions, and probable errors of the method. 

Samples of the important group of materials comprised 
under the head of varnished fabrics are being prepared by 
co-operating manufacturers under controlled working con- 
ditions, with a view to the investigation of the technical 
problems involved in their improvement. Co-operating 
paper manufacturers are also devoting special attention to 
their product for electrical purposes, made to the specifications 
of properties and test methods set out in the report already 
published. The working temperature of papers is also re- 
ceiving attention from the Association. A report on the 
completed research upon hard composite insulating materials 
is now available. 


Oils for Insulating Purposes. 


Much new work is being done by the Association upon oils 
for insulating purposes. A report has been prepared, after 
full consideration of the proposals of the American Society 
for Testing Materials, giving reasons for the Association's 
preference for sphere gaps for oil tests. Further research, 
however, is in hand to determine the relative merits of the 
horizontal and vertical arrangements of sphere gaps. The 
experiments upon the improvement and maintenance of 
electric strength by centrifugal separation of the oils, whilst 
still incomplete, show the method to hold much promise. 
This conclusion has been reached both from experiments with 
a De Laval separator and from the study of similar work done 
in U.S.A. Advantage has been taken of the presence in this 
country of Mr. Evert Norlin, of the Government Testing 
Institute of Sweden, to ascertain and discuss the Continental 
and American opinion of sludge and tar-value determinations. 
Other qualitative researches upon insulating oils are also 
in hand. 


Safe Loading of Cables. 


Tables and an accompanying rcport are now in preparation 
showing the experimental conclusions arrived at concerning 
the safe loading of British Standard Cables up to Ir ooo У; 
tables for higher voltages await the results of investigations 
on dielectric losses. A satisfactory method has been found 
of applving results obtained on single-core cables to three- 
core cables. Other reports on cables, due shortly, deal with 
the effect of grouping and the intermittent loading of cables. 
The researches for determining under working conditions the 
elastic modulus and other phvsical properties of wires and 
cables of a variety of metals in ordinary use have been com- 
pleted. Work on improvements in the construction of wood 
poles for overhead lines 15 now in hand. 

It 1s unfortunate that the preparation of experimental 
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apparatus designed for the investigation of switching and 
arcing phenomena has been delayed by industrial troubles, 
but pressure-recording apparatus and a continuously operating 
high-speed camera with an aperture of f2:6 have been 
devised. The work on the relief of gaseous explosion pres- 
sures (in mining apparatus) through flanged joints has yielded 
some unexpected results, and the investigations are to be 
extended to cover other methods of pressure relief. 


Current Leakage Losses. 


The National Physical Laboratory has developed apparatus 
for measuring small losses by current leakage, and by its aid 
new results for mica have been obtained ; certain preliminary 


- work at low voltages has also been done on varnished cloths. 


Research on this subject has necessitated the development of a 
wattmeter for use at high voltages, and the Laboratory has 
obtained satisfactory results with this up to 10000 V. For 
the measurement of dielectric losses at high frequency, the 
Braun tube is being developed by Prof. MacGregor-Morris 
with some success. 


Electricity Undertakings in Shantung. 


The following information is taken from the Chinese Government 
Bureau of Information :-— 

Within the past ten years there has been a rapid growth of 
interest in electricity undertakings in Shantung, principally in 
those relating to electric light, telephone, and tramways. 

In 1894 an electric light company was established at Tsinan, called 
the TsiNAN ELECTRIC Licut Co. At this time electric light was 
entirely new to the inhabitants of the city, and very little advantage 
was taken of it with the exception of the Government offices, to 
which the company supplied about 300 lamps. Towards the end 
of the Manchu dynasty, however, business gradually improved, 
and now the company has sold over 100 ooo lamps. The annual 
profit is estimated to reach $100 ooo, and the company is now 
installed in a new building which is equipped with machinery of 
the latest type. 

Next in importance to the Tsinan Electric Light Co. is the 
TsiNING ELECTRIC Ілснт Co., which was established in 1918 with 
a capital of $80,000. When the company was first inaugurated 
only about 1 ooo lamps were sold, but the number has now increased 
to 4000. The capital has also been increased to $200 ooo. 

The ErEcTRIC LIGHT Co. at FANGTZE was started by certain 
Japanese capitalists, but in view of the opposition of the local 
inhabitants and the financial losses sustained by the company 
through poor business, it was transferred to a Chinese concern 
and refloated with a capital of $30 000 in 1920. In view of its 
contignity to Weihsien the company has planned to extend its 
lighting system so as to supply both cities with electricity. Official 
permission has been obtained, and the company will shortly move 
its head office to Weihsien. A new power station has been erected 
there and new plant is to be installed. 

The ELECTRIC Licit Co. AT TENHSIEN was started last year 
with a capital of $60 ооо. In a few months the number of lamps 
supplied to the district was increased from т ооо to 2 ооо, and 
by the end of last year the company had declared a dividend of 
15 per cent. 

Тһе Lung HwaNc Evectric Ілснт Co. will supply electricity 
to Lungkow and Hwanghsien. Lungkow, a port open to forcign 
trade, has becn growing in importance as a commercial centre since 
the completion of the work for harbour improvement, while 
Hwanghsien lies on the Chefoo-Weihsien Railway, a zone rich in 
natural resources, The building for the company is being erected 
at Lungkow and new plant has been ordered. It is expected that 
the company will be opened for business in the autumn. 


Telephones. 

The TELEPHONE COMPANY AT TsINAN was started under the 
auspices of the local ofticials, but as a result of inefficient management 
the company was more than once threatened with financial ruin. 
Unable to meet its financial obligations to a certain foreign firm, 
the assets of the company were transferred to a group of private 
persons. Under the good management of private capitalists the 
financial position improved considerably, and the dividends went 
up to зо per cent. In view of this progress the capital, which had 
origmally been fixed at $100 ооо, was raised to $700 ооо. А set 
of new telephone apparatus was installed in place of the old one, 
which had been found inadequate to meet the ever-increasing 
demand of the public. The company recently established three 
new exchanges at Tsinan, Poshan, and Chowchun respectively 


Tramways, 

In 1920 Ma Tan-ming planned the construction of a system of 
tramways in TstiNAN with a capital of $1 ооо ооо. Applications 
were made to the Government and the local officials for permission, 
but sanction was not given till the winter of 1921. Three lines 
will be built in different parts of the city. The first is to commence 
from Pulimen to Lokow, the second from Pulimen to Yuanchien, 
and the third line is to pass through the business section outside 
the city. Capital is being raised by the promoter. and it is expected 
that construction work will be started in a few months, 
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Considerations Relating to the Design of Oil Circuit 
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By D. R. DAVIES, A.M.I.E.E. 
(Continued from page 6.) 
In the third part of the article the generation of explosive pressures is investigated, and approximate data given. Constants, together 


. The failure of an oil circuit breaker due to direct explosion 
is fortunately a rare occurence, and subsequent investiga- 
tions into the causes of such failures very frequently reveal 
the presence of more severe short circuit conditions than 
were originally contemplated by the specification. 

For the purpose of discussion we shall find it convenient 
to consider the explosive pressures produced in the breaker 
under three distinct headings—viz.: 

(a) The pressure produced in the tank simultaneously with the 
sudden formation of a comparatively large volume of gas in a 
confined space. 

(b) The pressure in the air chamber due to the gas from the arc 
riing and increasing the temperature and volume of the mixture 
originally contained therein. 

(c) The pressure due to the ignition of the explosive mixture 
present above the oil level. 


The Pressure Produced in the Tank. 

It has already been pointed out that the heat of the arc 
liberates a comparatively large volume of gas almost 
instantaneously, so that the oil in the immediate neigh- 
bourhood of the arcing contacts undergoes a change of 
state. 

The following remarks are based on the assumption 
that this change from the liquid to the gaseous state takes 
place at constant volume, and, further, that the mass of gas 
liberated can be replaced by.a sphere of oil of equal mass. 

If we accept tentatively the value of 16:28 x 107-3 grammes 
for the quantity of oil disintegrated per kW second of 
arc energy, then the volume of the equivalent sphere of 
oil will be :— 


. =. 3 | 
16-28 x 1073 x kW seconds oub. cms. 
e 


where p is the density of the oi]1— 0:86. 
Equating this to far? the volume of a sphere, we obtain 


the radius 
r= V 4°53 X 10-3 X KW seconds. 


We may conclude from this that the size of the gas sphere, 
formed in the oil, increases with the kVA interrupted, 
but, on the other hand, according to this hypothesis we 
should expect the pressure within the sphere to be inde- 
pendent of the kVA interrupted. 

During the formation of the gas sphere the internal 
pressure reaches. a very high value, and in order that 
the sphere can remain in equilibrium below the surface 
of the oil, the total external pressure plus the surface- 
tension must equal the internal pressure, т.е. 


Pit Prt Т =P; 


Here P, =the pressure due to the atmosphere. 
a =the hydrostatic pressure due to the head of oil. 
E —the surface-tension corresponding to a sphere 


of radius 7. 


Although a very high pressure may exist within a small 
bubble formed in a liquid, the intensity of the pressure 
diminishes as the radius increases according to the law 
of inverse squares. We may, therefore, have a pressure 
of many thousands of atmospheres existing within a 
small bubble, and yet the pressure exerted on the con- 
tainer wall may not exceed that obtained in an ordinary 

steam boiler. It would appear, then, that the pressure 

exerted on the tank wall of an oil circuit breaker could 
be reduced by providing sufficient clearances from the 
arcing contacts to the wall. This theory has not, however, 
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with the explosive limits, are also determined for a given analysis of gas. 


been borne out by tests, when very frequently the bottom 
of the tank has been more severely bulged than the sides, 
despite the difference between the clearances. 

We are, therefore, forced to conclude that the pressure 
exerted on the tank during the time which the bubble 
remains in equilibrium is quite moderate. 

Now, the point to remember is that the external pressure 
together with the surface tension can never, in the case 
of an oil circuit breaker, be sufficient to maintain the bubble 
in equilibrium. - Consequently, the opening of the breaker 
is accompanied by a very rapid displacement of the oil, 
due to the bubble bursting with explosive violence at the 
moment when the surface tension fails. 

Such a rapid disturbance is resisted by the surrounding 
oil which, to a certain extent, must act as an incompressible 
buffer tending to prevent the explosion of the bubble. 

Hence, when the explosion occurs, the oil acts.as a 
medium whereby the pressure is transmitted to the tank 
wall in the form of an impulsive blow. 

Since the quantity of gas liberated in a given time is 
proportional to the kVA interrupted, it follows that the 
tank strength is one of the leading factors which determines 
the ultimate short circuit capacity of an oil circuit breaker. 

It is perhaps hardly necessary to mention that' the 
tank strength does not depend entirely on the thickness 
of wall, because obviously a circular tank with a dished 
end is capable of withstanding a,higher internal pressure 
for a given thickness of wall than any other type. 


The Pressure Produced in the Air Chamber. 


Sufficient air space should be provided above the oil 
level in order to reduce the shock produced on the top 
cover due to the sudden increase in the internal pressure 
caused by the liberated gas. Moreover, a large air volume 
enables the gas to rise quickly from the oil and proceed 
unimpeded to the vent pipe, whence it can escape to the 
atmosphere. If we assume that the volume of the air 
chamber is V cubic centimetres, and that an equal volume 
of gas is liberated during the arcing period, then according 
to Boyles law we know the pressure in the chamber 
would be doubled. Under short circuit conditions it is 
fairly certain that the temperature of the arc gas entering 
the air chamber will be higher than the initial temperature 
of the air contained therein, and the rise in pressure will 
therefore follow very closely a combination of Boyle's 
and Charles's laws. 


Take a completely sealed chamber and let: V=the — 


volume of the chamber in cubic centimetres. =the 
pressure of the gas in kg. per sq. cm. M —the mass of 
gas in grms. R=the gas constant. T=the absolute 
temperature. 


Then ФҮ=МЕТ.................... (т) 


Now, initially, before the breaker opens, the temperature 
of the air is T, deg. C., and its pressure p, kg. per sq. cm., 
but immediately after the breaker has opened, the tempera- 
ture will have increased to 7, deg. C. and the pressure to 
(pi +ар) kg. per sq. cm. | 

Hence we have initially 2 


pV=MRT; Lees (2) 

or Ф.У 
MT METE E TER (3) 
and, finally, (р, +dp)V=(M +4M)RT; ............ (4) 
whence Vdp=MR(T,—T,)+RTAM .......... (5) 


The value we must assign to dM will depend on the mass of 
gas liberated per kilowatt second. If we accept 47 cubic 


= me mr r rer =—һ 


nm a À— rer a ——À 4 
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cms. as an average figure for the volume, and further, 
consider the gas to be composed of 70 per cent. hydrogen, 
20 per cent. ethylene, and то per cent. methane, then the 
mass would be 16:28 x 1073 grms.* for each kilowatt second 
of arc energy and the total mass for a particular switch, 


16:28 x 10-3 x kW seconds of arc energy. 


Substituting this value for dM and 214 obtained ёп 
1 
equation 3, we get from 5, 


cog [T2 16:28 X 1073 XkW ѕесѕ. ХЕХГ, — (o 
leq D EU an 
In practice T, would be about 303 deg. C. absolute. —— 
T, would reach perhaps 650 deg. C., depending 
on the head of oil. 
тоз kg. per sq. cm. 
= g'90 cm. kg.f 
The above equation will therefore reduce to :— 
"m 650 | 16:28 x 1073 x kW secs. X 9:9 x 650 
dp— 1-033 Е г] F = 


" d = 1183 4 15 XIV secs. 


Applications of the Formula. 


As an example showing the application of this formula, 
suppose we determine the probable pressure rise for a 
breaker having a short circuit capacity of 300 ooo kVA. 
We have found previously that this would give about 
969 kW seconds of arc energy per tank, so that if each 
phase has an independent air chamber of 30 ooo cubic 
cms. :— 


* 1 ooo cubic cms. of hydrogen at 30 deg. C. weighs 80:8 x 10-3 
gms., and 47 cubic cms. weighs 3:8 x 10-3 gms. 
The relative density of ethylene is 14, so that 47 cubic cms. of 
ethylene weighs 
14x 38x 10-3—53:2x 10-3 gms. 
Similasly, the density of methane is 8, and therefore 
47 cubic cms. of methane weighs 
8 x 3°8 x 10-3 = 30:4 X 10—3 gms. 
Taking the analysis given above, the mass per kilowatt second is 
determined as follows :— 


Hydrogen .. .. 070X 3:8x10-3-— 2:60 х1о-3 
Ethylene... .. 0°20 X 53:2X 10-3=10°64 
Methane  .. .. 0-10 X 30U4 X I1073— 3:04 


Total Mass in Grammes = 16:28 x 10-3 
pr creen 0076003 


t The gramme molecule is the volume occupied by any gas at 
normal temperature and pressure, and is frequently chosen as the 
unit upon which to base calculations relating to gases. 

The volume occupied by one gramme of hydrogen at N.T.P. is 
11 127 cubic cms., and as the molecular weight of hydrogen is 
2:016, the gramme molecule is 


II 127 X 2:016 —22 430 cub. cms. 


The characteristic equation for a perfect gas is 


and multiplying each side by m, which represents the molecular 
weight, we obtain 


RT 
poete 
m p 


Now mV =grm. mol.—22 430 cubic cms, 

T —absolute temperature in deg. C. 
P-atmospheric pressure = I 033 gms. рег sq. cm, 

Hence эңе с зз ооо ст. gms. 

From this value сап be obtained the gas constant for any gas 
by simply dividing by the molecular weight for the particular 
mixture under consideration. If the constituents are present in 
the following proportions: 70 per cent hydrogen, 20 per cent. 
ethylene, 10 per cent. methane, then we determine m as follows :— 


Hydrogen Ethylene Methane 


E hed Cog 20 x 28 10 X 16. 8.60 
100 100 100 
R=85 a, 900 cm. gms. or 9:90 cm. kg. 


8:60 


a 105 X 969 
d$ — 1:183 сос BOO 


— 4*574 kg. per sq. cm. 
or 4°574 X 14°22=65 lbs. per sq. inch. 


Precautions to Prevent Gas Ignition. 


Neglecting the mechanical design, the ability of a 
breaker to avoid explosion will depend on— 


(1) The head of oil above the arc. 
(2) The volume of the air chamber. 


The head of oil is undoubtedly the most important feature 
of the breaker, and although designers generally work to 
a law connecting breaking capacity with head of oil, such 
a law must necessarily be derived more from the results 
of tests and experience than an exact mathematical 
treatment. Nevertheless, it must not be inferred from 
such a statement that a doubt exists in the mind of the 
designer as to whether the breaker will satisfactorily fulfil 


its guarantees ornot. The uncertainty is simply a lack of 


knowledge as to the exact limit at which the particular 
value chosen for the head of oil would be insufficient. It 
must be remembered that the deeper the arc is submerged 
in the oil the greater will be the hydrostatic pressure 
tending to quench it, and also the more cool oil will the 
gas bubble have to rise through before entering the air 
chamber. The. formule above shows that the probable 
increase of pressure in the air chamber depends on the 
absolute temperature of the air and gas mixture formed 
in the top cover, and it seems quite logical to regard the 
amount of oil through which the gas must ascend as 
influencing by its cooling action the pressure produced in 
the air chamber by the arc gas. 


Properties of the Gas. 


The bubble formed around the arc is composed mainly 
of hydrogen (a very light gas), and it therefore experiences 
such a buoyancy that its passage upwards to the surface of 
the oil must be very rapid indeed. The column of oil 
above the arc may then be displaced, or even projected 
into the air chamber and the space filled with a chimney 
of incandescent vapour. Accordingly, if a breaker has an 
inadequate head of oil, due to either bad design or lack of 
attention on the part of the station attendant, there is 
always more risk of the arc rising to the surface of the oil ` 
and igniting the mixture present in the top cover. 

Such a state of affairs may result in an explosion violent 
enough to destroy the breaker. The energy liberated by 
an explosion depends mainly on the relative proportions 
of air and gas forming the mixture, and the point in the 
chamber where ignition is initiated. When the proportions 
are just sufficient to support slow combustion, the flame 
cannot spread with sufficient rapidity through the mixture 
to generate a so-called compression wave. If, however, 
the ratio of air. to gas lies within certain limits, the speed 
of ignition will cause a compression wave to be propagated 
through the chamber simultaneously with the flame. As 
such waves produce enormous pressures almost instan- 
taneously, it is highly probable that the top cover and 
tank would be torn asunder, and a fire would most certainly 
follow. Although the conditions existing in an oil circuit 
breaker cannot be exactly reproduced in a bomb calorie 
meter, such as is used for obtaining experimentai data 
relating to gas explosions, the comparison is near enough 
to justify a study of the abundant information so obtained. 


Characteristics of Gas Explosions. 


During his lifetime Berthelot, the eminent physicist, 
investigated the characteristics of gas explosions, which 
Dr. Dixon, in an address to the Chemical Society in 1908, 
comments upon as follows :— 


He (Berthelot) concluded that the explosion wave was propa- 
gated by the impact of the products of combustion of one layer 
upon the unburnt gases in the next layer. Below are given the 
explosion rates found by him for various gas mixtures :— 


July 28, 1922 


Velocity in Metres per Second. 


Mixture. Calculated. Found. 
H,+0O 2 810 
CH,+0, 2 287 
C,H,+0, 2 210 
C,H,+0, 2 482 


Berthelot also examined the effect of inert gases in damping down 
the velocity of the explosion wave ; for instance, on adding nitrogen 
to different explosion mixtures, he found :— 


Velocity in Metres per Second. 

Mixture. calculated. Found. 
H,+O - 2 830 2 810 
H,+0+N, I 935 2 121 
CH,+20,+2N, 2 002 1 853 
СН.+20,+4№, I 744 I 151 


These experiments seemed to Berthelot to show that a small 
amount of inert gas does not prevent the propagation of the true 
explosion wave, but damps it down according to its calculated 
effects. A large amount of inert gas, on the other hand, destroys 
the character of the explosion wave which must always be regarded 
as the maximum possible velocity. 


The Vent Pipe Theory Exploded. 


It must be admitted that the foregoing results make it 
rather difficult for those engineers to prove their case who 
still regard a vent pipe as a means of limiting the effects 
of an explosion in an oil circuit breaker. If, for any reason, 
the mixture above the oil level is fired, the interval of time 
even to the end of the complete combustion of the mixture 
is so short that the presence of a vent can have no chance 
of showing its effect; it would perhaps prove effective 
if its position could be arranged in close proximity to the 
probable point of ignition. 

The complete combustion of a gaseous mixture is not 
accomplished instantaneously, but occupies a definite 
interval of time. ‘During the first instant following 
ignition the combustion is very rapid, but after the pressure 
reaches its maximum value the time rate of variation in 
pressure diminishes considerably, and the combustion then 
takes the form of the phenomenon known as “after 

burning." When performing his well-known classical 
experiments with explosive mixtures, Sir Dugald Clerk 
found that after reaching a maximum, the pressure 
decreased very rapidly owing to the radiation brought 
about by the container walls. He also recorded the time 
rate of variation in pressure, and found that this reached its 
maximum about one-twentieth of a second after the 
ignition of the mixture. 

The following investigation, although to a certain extent 
hypothetical, will perhaps prove interesting in showing 
the theoretical limits between which the mixture of air and 
gas formed in an oil circuit breaker is explosive. "We say 
here hypothetical, because the presence of oil vapour and 
free carbon may very. materially alter these limits. We 
shall assume the following analysis for the gas :— 


Constituent. Percentage by 
: volume. 
Hydrogen - аск к> ae .. 70 
Ethylene " as T Ese ce 120 А 
Methane T ыз $3 T .. IO 


EXPLOSIVE LIMITS IN PER CENT. 


Lower Limit | Upper Limit 


Chemical Molecular | when Air is | when Gasis 
Constituent | Symbol Weight in excess in excess 
Hydrogen H, 2 9:5 79"9 
Ethylene C.H, 28 4:0 15-0 
Methane .. CH, 16 5:6 13:8 
Air ei = 29 == ==: 
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CASE WHEN AIR IS IN EXCESS. 
Proportion „рс! Ех- Mole- 
Constituent. in analysis by osive cular 
volume. imit. Weight. 
Hydrogen Я 0:70 x 0:095 X ' 2 = 0°1330 
(Air required to make 
Hydrogen explosive) 0-70 х 0:905 X 29 = 18:3715 
Ethylene ‘ 0°20 x 0:04 X 28 = 0°2240 
(Air required to make 
Ethylene explosive) 0:20 x o-96 x 29 = 550680 
Methane ; 0:10 х 0:056 x 16 = 0:0890 
(Air required to make 
Methane explosive) 0:10 х 0:944 X 29 = 2:7370 
Total = 27-1200 
aap 


The proportion by weight 


of air required to form an _ 18:3715 +5°568 + 2-737 


= .20 
27-12 = 983% 


=% Ь ight, 
Now ae % by weig 
% by weight x 27:120 
A % by weight x 27120 _o by volume. 
ue Molecular weight Jo BY оше 
Therefore the lower limit —9' SES XAT = 92% by volume. 


The Upper Limit. 

In an exactly similar way we can determine the upper 
limit, only we should then substitute the upper limit 
values as given in the table instead of the lower values 
used above. It will be found that these givé 40:5 per 
cent. by volume as the lower limit value. The above 
investigation shows for this particular analysis that if the 
volume of gas liberated should occupy between 40:5 and 
92 per cent. of the volume of the mixture, then this mixture 
would be explosive. The upper limit value (92 per cent.) 
is obviously an impossible one to realize, and can be dis- 
missed as impracticable. The lower limit, however, is 
more promising ; in this case we should have to proportion 
the volume of the air chamber so that— 


Volume of air=66 per cent. volume of gas liberated. As an 
example, suppose we consider a breaker guaranteed to interrupt 
300 ooo kVA on short circuit, or 


| M 173 000 kVA per tank. 
173000 X 5:6 x 1073— 969 kW seconds per tank. 


Taking the gas liberated as 47 cubic centimetres per kW secon d 
then the total quantity of gas liberated per tank will be 


47 X 969 — 45 496 cub. cms. 
Therefore the volume of the air chamber should not exceed 
0:66 x 45 496 — 30 озо cub. cms. per tank. 


Conditions More Stringent in Practice. " 

Now, unfortunately, the conditions that must be met in 
practice are rather more stringent than the simple case 
just taken, and for this reason the air chamber in the 
most usual type of breaker must be regarded as con- 
taining an explosive mixture. This is due to various 
reasons. For instance, although the particular breaker 
considered above may be rated at, say, 300 000 КУА on 
a 22 000 V circuit, the mechanical parts may limit the 
short circuit capacity to only 170 ooo kVA when used on 
a 6 600 V circuit, owing to the greater short circuit current, 
and although this rating is considerably less we should 
still have the same volume of air in the top cover. 

In the explosion pot type of breaker it is fairly easy to 
keep well away from the explosive proportions, and this 
permits the use of a smaller head of oH than it would be 
safe to adopt with the usual construction. 

(To be concluded.) 


+ 
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According to '' Engineering " rapid progress is being made with 
the work of construction of the BRITISH EMPIRE EXHIBITION at 
Wembley. So far some 50 ооо cubic yards have been excavated for 
the site of a stadium which is to accommodate 35 000 people. The 
foundations for the two main buildings, one of thich will be used to 
house the engineering and machinery exhibits, are under way. 
Both will be divided into open galleries 75 ft. and 50 ft. wide with 
arched roofs of reinforced concrete, and the height will vary from 
зо ft. to 50 ft. Railway tracks of standard gauge will run through 
the building in the machinery section, and overhead travelling 
cranes will be provided for handling the exhibits. 
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The “Cyc-are” Process of Automatic Electric Welding 
| in Ship Work. | 


Ву L. J. STEELE AND Н. MARTIN. 
The authors describe in this article cerlain developments in their ‘‘ Cyc-Avc " welding process which have occurred since they 


read their Paper before the Institution of Electrical Engineers in December last. 


Great success has been attained in making mild- 


steel welds as well as between brass and copper, copper and steel, aluminium and aluminium, and copper and copper. | 


The '' Cyc-Arc ” process of automatic electric welding was 
fully described in THE ELECTRICIAN of December 9th, 1921, 
following the reading of a paper at the Institution of Electrical 
Engineers on December 1st by Messrs. L. J. Steele and H. 
Martin, who are co-inventors of the process and apparatus in 
question. | 

The principal feature of the ''Cyc-Arc"' process is its 
complete automaticity, which enables arc welds between 
similar or dissimilar metals of equal or of widely differing 
cross sections to be effected with rapidity and uniformity and 
by unskilled labour, despite the intense generation of heat at 
the welds and the consequently extremely short periods during 
which the arcs may be maintained to ensure welds of satis- 
factory quality. 

It should be recalled that the process was evolved primarily 
to meet the requirements of naval ship construction in con- 
nection with the fixing of brass screws or studs into or on to 
the ships' structures in order to permit the attachment of the 
large. numbers of metal clips for retaining in position the 
great quantity of electric cables now required. The process 
and apparatus were, therefore, first perfected for the welding 
of small naval brass studs to mild steel ships’ plate for the 
above-mentioned purpose, and it was found that the direct 


'"Cyc-ARC" WELDING TOOL IN OPERATION ON SHIP CON- 


STRUCTION. CONTROLLER IN LOWER RIGHT HAND CORNER. 
welding of the studs to the bulkheads, beams, etc., could not 
only be effected with an enormous saving of time and labour 
as compared with the drilling and tapping incidental to other 
methods, but also that all difficulties in and doubts as to 
maintaining watertightness were entirely eliminated. 


The Possibilities of the Process. 

Shortly after reaching the above stage of development it 
was realised that the ‘‘ Cyc-Arc" process had much greater 
possibilities than the mere welding of small naval brass studs 
to mild steel plate, and a considerable number of important 
developments had been tested and reported upon previous to 
the reading of the above-mentioned paper. These develop- 
ments show quite clearly that a very wide field of application 
for the “ Cyc-Arc ” process would undoubtedly be opened up 
as the result of the bringing into commercial use of what is 
known as the B type, or fixed ‘‘ Cyc-Arc" welding tool, as 
compared with the welding tool which was designed for use 
in ship work, which is portable, and is known as the A type. 

The type A portable ''Cyc-Arc" automatic welding 
apparatus which was designed and constructed primarily for 
ship work has not been brought into use either so rapidly or 
extensibly as anticipated by those having full knowledge of 
its valuable features in saving labour and maintaining water- 
tightness on ship construction. 


Delay in Application of System. 


The principal reason for this slow adaptation is undoubtedly 
the fact that the first commercial sets of apparatus were 
placed on the market about a year ago, at a time when the 
shipbuilding industry in this country as a whole was approach- 
ing the lowest ebb of a depression, which is probably unpre- 
cedented, and also unfortunately still exists. 

However, some of the largest and best-known shipbuilding 
firms in this country have purchased and put into operation 
sets of the above-mentioned type of the “ Cyc-Arc ” apparatus, 
and these have yielded very satisfactory results. One of the 
firms reported that with the small amount of ship work which 
they had going through it was impossible to keep the “ Cyc- 
Arc ” apparatus anything like fully employed, owing to the 
ease and rapidity with which it effected the welding of the 
studs on to ships' structures. | 

For ‘effecting all kinds of minor attachments, such as 
fixing the retaining clips for electric cables, hangers for pipes, 
brackets, deck and cabin fittings, etc., the experience of the 
firms referred to above confirms that gained in naval work by 
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“Cyc-Arc’’ ELECTRIC WELDER. 


the co-inventors of the ''Cyc-Arc" apparatus, that the 
capacity for work by the apparatus is such, that it requires 
a fair-sized ship construction job to keep even one set of 
apparatus in continuous employment, and that the process 
will ultimately be used to the best advantage by those firms 
having a continuity of work and preferably a number of ships 
in hand at the same time. 


But it will be Extensively Used. 


In view of the fact that the use of the “ Cyc-Arc " process 
and apparatus is approved both by the Admiralty and Lloyds, 
for use on a large variety of ship work, and also as a result 
of the satisfactory experience gained by the above-mentioned 
firms, it is confidently anticipated that the use of the process 
and apparatus in question will be considerably and rapidly 
extended following the revival of the shipping industry, of 
which it is generally considered that there are slight but, 
nevertheless, definite signs. 

Despite the fact that progress in the shipping industry, as 
stated above, has been limited, experimental work has been 
undertaken in connection with ship construction work, 
since reading the Paper before the Institution of Elec- 
trical Engineers, with very satisfactory results. One impor- 
tant development has been that of a portable “ Cyc-Arc " 
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welding tool, which is retained in position on the ship’s deck 
or other portion of its structure, by hand, rather than by the 
hold-on magnets which form an important feature in the 
design of the type A portable tool. Though it is preferred 
to use the magnetic hold-on in “* Cyc-Arc " welding on vertical 
bulkheads or overhead on beams or the underside of decks, 
etc., the new type of hand welding tool enables '' Cyc-Arc " 
welding to be more rapidly and effectively accomplished 
downwards on to decks, and in corners, or other compara- 
tively inaccessible positions. 

This tool, in its present state, is provided with a 
readily interchangeable form of stand at its base, which 
facilitates its use in different positions, or on peculiarly shaped 
structures. It is also believed that a welding tool on similar 
lnes will have a wide field of application in motor car and 
other light vehicle construction and repair. 


Welding Mild Steel. 

With reference to the abové-mentioned B type '' Cyc-Arc ” 
welding tool, which is of a fixed type for shop work rather than 
a portable type suitable for work on board ship, developments 
in connection with this apparatus which were anticipated at 
the reading of the ‘‘ Cyc-Arc" paper before the Institution 
of Electrical Engineers have already been exceeded. This 
tool has been perfected and adapted for the making of welds 
of extraordinary quality between mild steel and mild steel, 
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'" Cyc-ARC" ELECTRIC WELDER. 


tool steel and mild steel, brass and copper, copper and steel, 
aluminium and aluminium, and also copper to copper, as well 
as such special alloys as Monel metal, Delta metal, etc. In 
fact, no combination of metals of either equal or different 
sizes, has so far been found unweldable with the B type 
" Сус-Агс " welding tool. Some of these developments in 
connection with the fixed B type welding tool will also un- 
doubtedly be of considerable importance for ship work. One 
interesting application is the use of the '' Cyc-Arc’’ process for 
the welding together of lightning conductors and their attach- 
ment to the masts and other portions of the ships' structure. 


Additional Types of Equipment. 

Considefation is also being given to the design of a 
B type '' Cyc-Arc " welding tool of а semi-portable type, for 
use on board ship mainly for heavy work beyond the capacity 
of the Type A portable tool, and particularly for the welding 
of steel studs. For large and heavy ''Cyc-Arc" work, 


however, the necessary current supply plant becomes of . 


increasing importance and must be specially designed and 
constructed to make the use of the ‘‘ Cyc-Arc’’ process for 
such work commercially possible. | 
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Special ‘‘ Cyc-Arc " kinetic welding generators are now 
being constructed which will enable steel bars up to rj in. 
diameter, or equivalent, to be welded in periods of approxi- 
mately one second, and designs are under consideration 
which will permit the welding of considerably larger sizes. 
Despite the fact that the maximum current capacity with 
the arc maintained is over 4000 A for the smaller of 
the above-mentioned репегаќогѕ,` and about 10000 A 
for the larger-sized ones, owing to the utilisation of 'kinetic 
energy of the fly wheel and by taking advantage of the momen- 
tary characteristics of ''Cyc-Arc" welds in the electrical 
design of the generators, the machines in question can be 
constructed and supplied at very moderate prices, and can be 
driven by such relatively small motors that the energy absorbed 
from the supply mains when operating such a machine is 
almost negligible compared with the nature and quality of 
the '" Cyc-Arc" welding work which they can carry out. 


A Distribution Advantage. 

These kinetic generators are designed to supply direct 
current at the weld and are fitted with small motors suitable 
for connecting to any particular supply system. These. 
generators, therefore, obviously enable heavy current '' Cyc- 
Arc" welds to be accomplished by means of an electric 
supply obtained through relatively very light cables to the 
motors, heavy cables only being necessary between the 
generator and the welding tool. 

In addition, attention is drawn to the fact that the last- 
mentioned cables are invariably extremely light compared 
with the maximum “ Cyc-Arc " welding currents which they 
have to carry, on account of the momentary nature of the 
““ Cyc-Arc " weld. 

It is anticipated that equivalent machine sets, in a readily 
portable form, will ultimately be utilised on ship work of tbe 
heaviest character to such an extent that drilling will be 
almost entirely avoided. - 


The Industrial Year Book, 1922. 


Mr. Philip Gee, the Editor of the ‘‘ Industrial Year Book for 1922,"'* 
states in his preface that the volume has been compiled in order to 
fill a broad gap which has long been apparent in the literature of 
business. '' There is," he say$, '' so far as can be discovered, no 
single work of reference comprising in detail within one pair of covers 
the salient facts and essential figures of British commercial activity 
throughout its whole range." There is another point made by Mr. 
Gee in his preface in support of the '' larger view of business ” idea, 
the value of which is becoming more and more appreciated by 
commercial men. All branches of trade, he says, are interdependent 
and to the manufacturer who values a true perspective and sound 
judgment, accurate information about every industry is as necessary 
as is à knowledge of his own products. 

It will be evident from the foregoing that the Editor set himself no 
small task in the compilation of this work, and he is to be con- 
gratulated on the fact that, although the book contains more than 
a thousand pages and deals with a large variety of subjects, it is 
easy for the reader instantly to put his finger upon the particular 
piece of information which he requires. The first chapter deals with 
“ national wealth," and an introduction has been written by the 
Chancellor of the Exchequer. Thisis followed by detailed particulars 
concerning the nation's revenue and expenditure, the national debt, 
movements of capital, Government loans, banking, export credit 
schemes, and other matters in the realm of general finance. The 
principal industries of the country are then dealt with individually, 
the list comprising some thirty headings. To aidinvestigation along 
the lines to which reference has already been made the information 
in many sections is given for the twenty-one years from the be- 
ginning of the present century. The Editor's general plan has been 
to supply data which will enable comparisons to be made between 
(1) the pre-war period, (2) the years of the war, and (3) the period 
following the war, with. special emphasis on 1921, or in default of 
complete information, on 1920. It is, of course, impossible to deal 
with every industry exhaustively, but to do so was not the object 
with which the book has been compiled. Such information may be 
obtained from handbooks on individual industries, but the par- 
ticulars given are sufficient to give the reader a sound working 
knowledge of questions of supply and demand, raw material supplies 
and prices, labour movements, and general conditions in the 
industries dealt with. . | 

Following the chapters concerning individual industries comes 
a section of the book which is in the nature of an industrial 
encyclopedia. A long chapter concerns itself with labour, followed 
by others on trade unions and employers’ economics. Other 
chapters deal with insurance, overseas trade and employers’ 
associations, and there is finally a very complete and excellent index 
which enables the reader to find at once any reference to even the 


most detailed points. 
*“ The Industrial Year Book, 1922.” Edited by Philip Gee. 
(London: Philip Gee. Price 36s.) 
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The Daysohms Safety Attachment for 
Electric Welding. 


In a memorandum, issued by the Home Office in 1921, 
attention was drawn to the fact that alternating current is 
more dangerous than direct current for electric welding owing 
to the more severe character of the shock. At the same 
time a brief reference was made to two systems in which it 
was proposed to limit the open-circuit voltage so that the risk 
was eliminated. The difficulty does not arise when the arc 
is in action, as the voltage across the arc is then necessarily 
only about 25 V. The usual condition is that the work is 


Supply Volts 


Fic. 1.—WIRING DIAGRAM OF THE DAYSOHM’S SYSTEM (PURELY 
DIAGRAMMATIC). 


earthed and the electrode is being handled, and therefore it 
is necessary to consider what potential the electrode may 
reach above earth. On open circuit this potential depends 
simply on the voltage given by the supply transformer, one 
side being earthed, and it is here that the risk of shock occurs. 
If this voltage can be limited by any suitable means to, say, 
25 V, the risk no longer exists. 

We had the opportunity recently of inspecting a device 


Fic. 2.—VIEW OF THE Daysoum’s SAFETY ATTACHMENT. 
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of this kind which has been designed by DAVIES AND SOAMES, 
patentees of {Не well-known '' Utility " arc welder operating 
with alternating current. The method adopted is shown 
diagrammatically in Fig. 1, and consists in providing a low 
auxiliary voltage which automatically takes the place of the 
supply voltage on open circuit. In this diagram A is the 
usual transformer supplying the required voltage for the 
welding circuit, and B is a transformer giving 25 V. These 
are connected as shown in the figure. The switch S has three 
contacts and is actuated electromagnetically, but it is not 
really of the type here indicated, being simpler and more 
rapid in action. On open circuit the switch is in the position 
shown and therefore there is only an e.m f. of 25 V in the 
arc circuit. But as soon as the electrode is put on to the 
work, the switch first makes contact No. 1, which permits 
current to flow from both transformers through the arc, and 
then contact No. 2, which results in the low voltage trans- 
former being cut out of circuit. There is a limiting resistance 
R hetween these contacts, and it is necessary for each contact 
to be made before the preceding contact is broken. As soon 
as the arc is extinguished the switch returns to its initial 
position. 

It wil be gathered that the attachment merely consists 
of the auxiliary transformer, automatic switch, &c., and 
may be applied to any welding system using alternating 
current. It is small and portable, as will be seen from Fig. 2. 
On the occasion.of our visit the apparatus operated in a very 
satisfactory manner and we do not doubt that it will assist 
materially in promoting the use of alternating current in 


. arc welding. 


Corrosion, with Special Reference to the 
Ferrous Metals and the Deterioration 
of Ships.* 


By A. PICKWORTH, M.Sc. 


Steel is one of the most commonly-used metals and unfortu- 
nately one of the most corrodible. The study of corrosion 
involves a knowledge both of'chemistry and electricity. The 
theory of corrosion has been the subject of much controversy. 
It was formerly ascribed entirely to chemical action, but 1s 
now regarded as electrolytic. The author summarises some of 
the chemica] theories. Experiments soon showed that bright 
iron or steel will not corrode in oxygen wet or dry, in air, 
in carbon dioxide whether wet or damp, in pure water; but 


‚ rapid rusting occurred in specimens exposed to the action of 


air, carbon dioxide and water vapour mixed. It was con- 
clusively shown by G. T. Moody that iron does not rust in the 
presence of water and oxygen alone. The product of corrosion, 
rust, is bulky, porous and hygroscopic, and these qualities 
tend to accelerate corrosion. 


Voltaic Action as a Factor. 

Voltaic action is a powerful factor in causing corrosion of 
metals. Electrolytic action may arise if there is (a) difference 
of potential between dissimilar metals, (b) difference of 
potential due to heterogenity of a metal giving rise to local 
couples ; (c) difference of potential arising from different 
temperature of adjacent parts of a structure (causing a thermo- 
couple effect) ; (d) leakage of current from electrical conductors 
giving rise to stray currents; (e) difference in potential due 
to variation in density of an electrolyte. 

Corrosion assumes more serious proportions in the vicinity 
of boiler-room tanks than elsewhere. Neglect to keep a tank 
scaled and cleaned is an important factor, and the dampest 
and hottest areas show the worst effects. Strained parts 
also sometimes tend to deteriorate more than others. As 
illustrating the importance of the problem it is stated that 
during ten years’ life of a battleship £150 000 may be spent 
on overhauling for structural work alone. Steel work in the 
bunkers of a vessel suffers much owing to the heat from boilers 
and the dampness of coal. Wasting of steel-plating of a vessel 
is usually worst on the inside surfaces. Where bronze pro- 
pellers or brass parts in immediate contact with water occur 
the matter requires special care. 


Protcction against Corrosion. 

Various attempts have been made to protect shell plating 
against corrosion. The '' Barfing’’ process attempted in 1876, 
involving treatment to produce a layer of black magnetic 
oxide, proved disastrous, as this substance is strongly electro- 
negative to steel. Galvanising of steel work inside the boiler- 
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room tank has recently been tried but proved unsuccessful. 
The Landreth system of boiler tank ventilation is more 
effective, and the Cumberland Electrolytic system (which 
consists in introducing a counter e.m.f. to that causing 
corrosion) appears to be theoretically sound. Iron and iron 
alloys have been made that are practically unaffected by 
acids and exhibit great resistance to corrosive action. Firth's 
stainless steel, used for cutlery, is an example. But most of 
the materials are expensive and unsuitable for structural 
work. Dr. Hatfield has, however, recently stated that a malle- 
able rustless product can be produced, and anticipates that 
ultimately non-corrosive iron and steel will be available at 
a reasonable cost. | 


- The Reduction of Corrosion. | 

In conclusion the author gives a few general hints on 
practices tending to reduce corrosion, including the use of 
thorough ventilation, the lagging of boilers to limit heat- 
radiation, and the cleaning and-protection by paint of exposed 
steelwork. It is stated by Mr. W. H. Baker that no practical 
limit can be put to the endurance of the Britannia and Conway 
tubular bridges. It was estimated that plates which are looked 
after will last боо times as long as neglected plates. The case is 
quoted to show how the serviceable life of a structure can be 
extended by. careful attention to cleaning and re-coating. 
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Some Remarks on Turbine Gearing.* 
By S. B. FREEMAN, C.B E. 


In 1919, with the revival of merchant shipbuilding, ship- 
owners were faced with tbe alternative of ordering steam 
reciprocating machinery, which might rapidly become obsolete, 
or oil engines or steam turbines with double reduction gearing. 


The factors affecting such a decision include— (1) First cost ;- 


(2) weight; (3) space occupied ; (4) Fuel consumption; (5) 
cost of operation and of upkeep; (6) Reliability. 

Thanks to wartime conditions, it is not yet possible to 
make accurate comparisons of initial cost. But it is clear 
that the cost of oil engines is at least 30 per cent. above steam 
engines of equal s.H.P. For powers of 4 800 B.H.P. turbines 
would be the lightest and oil engines the heaviest plant. 


Advantages of the Oil Engine. 

The oil engine takes less room at powers under 4 800 B.H.P., 
but above this limit conditions are reversed. On the whole 
the oil engine consumes least fuel, and the steam reciprocating 
engine the most. As the cost of oil is at least four times that 
of coal, and tbe first cost of oil engines ard electric auxiliaries 
is high, a good coal-fired super-heated steam turbine plant 
will not be far behind the oil engine. As regards reliability, 
the turbine has caused anxiety in the past but has lived 
through its earlier troubles. Gearing is now the item that 
needs care. í 


Material for Satisfactory Gearing. 

Material for gearing has been thoroughly considered, and 
open hearth steel is now recommended for gear wheel rims— 
of Siemens-Martin steel. First reduction gear pinions and 
second reduction gear pinion shrouds of nickel steel should 
contain not less than 34 per cent., not more than 5 per cent. 
of nickel. There have been attempts to harden the materials 
from which gears are cut. The penalty involved is that 
grinding must be resorted to to correct deformations caused 
in the hardening process. Since helical wheels cannot con- 
veniently be ground, the straight spur tooth must be adopted. 
Large wheels cannot be ground at all by reason of technical 
difficulties. Methods of hardening the teeth locally by oxy- 
acetylene or electric arc heating and rapid quenching are also 
being tried. The most common defects so far experienced 
in forged steel have been inadequate heat treatment and slag 
inclusions. 


The Theory of Gearing. 

The theory of gearing has been much discussed. Practice 
has confirmed the essential advantages of involute gearing 
for the transmission of large powers. The teeth can be 
generated automatically in the gear-cutting machine, the 
distance between the centres of the engaging wheels may be 
altered within limits without affecting the smooth meshing 
of the teeth, the load is Always in the same direction since 
obliquity is constant, and the tooth is thicker and therefore 
stronger at the root than elsewhere. The battle as to the 
relative advantages of increased sliding or increased rolling in 

gear teeth, as produced by such alterations, is by no means 
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settled. In turning large gear wheels it is impossible to turn 
them within rbs inch of being dead true. In turning the 
pinions within Isos inch of being dead true is the limit. 

A number of proprietary brands of oil have been used 
with good results. Water may find its way into the gear-box 
both by condensation in the gear-box and also by way of the 
bearings next to the steam sealed glands. It is very necessary 
to get rid of this water promptly, or heavily rusted gearing 
and blackened and heated white metal bearings are the 
penalty. The water can be settled out in a settling tank or 
thrown out in a centrifugal separator. 


Design of Double-reduction C caring. 

The usual design of double-reduction gearing is of the 
single gear-box or interleaved type—t.e., with second reduction 
pinions one each side of a first reduction wheel lying between 
the two halves of the main wheel. In this design, the noise 
of the gearing wheels and pinions is confused, and the vibra- 
tions are general over the whole gear-case fittings. Inthe case 
of two installations of the three-gear box type—.e., where each 
first reduction wheel ard pinion are in separate gear-boxes, 
and the second reduction pinions and main wheel in another 
gear-box, the noise in the first reduction gear-boxes is very 
different from that in the main gear wheel box. In the former 
it is the high singing note characteristic of single reduction 
gearing. In the latter it has a lower note, and is of a more 
rumbling character. An annoying feature of the running of 
all the gearing so far dealt with has been the breaking of oil 
pipes and fittings and the wrecking of gauges about the gear- 
case. The vibration is not noticeable in the gear-case itself, 
nor in the fittings immediately and solidly connected to the 
case. The further piping or fittings are from the point of 
support on the gear-case the greater the “ thrill ’’ or vibration. 
It appears that if a shaft is in torsion and the resistance to 
torque is intermittent, oscillation is set up throughout the 
length of the shaft and passes from end to end. If torsional 
vibration occurs, the teeth of the pinions and wheels under 
its influence lose contact for a fraction of time and suddenly 
resume contact. The suddenness of the resumption would 


‘mean a heavy blow on those sections of teeth which meet. 


This may cause fracture of the teeth. In some vessels spindle 
lengths and turbine weights are so dealt with as to produce the 
same periods of oscillation in all the shafts entering the gear- 
box, thus neutralising all the vibrations at that point. 

In the attempts to throw light on the problem, numbers 
of broken teeth have been examined in the laboratory, the 
material analysed, tested, and microphotographically ex- 
amined. 

Many firms who cut gearing are averse to any scraping or 
filing of the teeth. But the practice is usual. 


The Measurement of Gear Teeth. 

The author next describes the instrument used in the . 
measurement of teeth—the Sykes comparator. Graphs were 
exhibited illustrating badly-set gears, leading to noise and 
vibration, and the results of recutting. The possibility of 
distinguishing between torsional vibration and vibration 
due to bad setting is also discussed. | | 

In conclusion it is remarked that the building of numbers 
of double-reduction geared turbines was an experiment in 
1916, so that in this year, 1922, there is not yet six years’ 
experience available. In February, тото, the firm with 
which the author is connected commissioned four firms to 
build eight steamers—two twin and two single-screw-vessels 
with reaction type turbines and two twin and'two single screw 
vessels with impulse type turbines. Each vessel of the two 
types was to be identical with its sister ships in dimensions, 
in lines, equipment, boiler dimensions, shafting, pumps, pro- 
pellers, super-heating, and all other auxiliary equipment. 
This would provide a straightforward comparison between the 
performances of these turbines. Three of these eight ships 
are yet to be delivered. It does not appear likely that the 
problems indicated in this paper will remain unsolved for long. 


A Large Westinghouse Consignment. 


The Westinghouse Electric and Manufacturing Co. recently 
shipped their first consignment of electrical equipment for the 
electrification of the Chilean State Railways. The contract for the 
initial installation, amounting to $7 ооо ооо, was awarded by the 
South American Republic to the Westinghouse Company last 
October in the face of severe competition. 

The trainload of apparatus consigned consisted of 32 cars, and 
was about 1 300 ft., or almost a quarter of a mile long. The ship- 
ment included two complete sub-station equipments for supplying 
power at 3000 V d.c. 


102 


The Electrician — july 28, 1922 


Electrical Communication on Board Ship. 


One of the essentials of the internal economy of large ships 
is adequate communication between its various parts. This 
essential requires not only the installation of a complete 
telephone system with often apparatus and equipment of 
special design, but signalling devices of peculiar kinds which 
shall render the navigation of the ship both safe and speedy. 
Mechanically operated devices for a long time played a part 
in the latter field, but now it is not surprising to learn that 
electricity is the most favoured agent for this purpose, or 
that SIEMENS BROTHERS AND Co. are in a position to supply 
equipment which shall render communication on board ship 
both easy and efficient. 


Loud Speaking Marine Telephones. 

We may first refer to loud speaking marine telephones. 
Loud speaking in the Siemens telephone is obtained witbout 
recourse to large currents, an arrangement which is always 
dangerous, and as a matter of fact the transmitter cyrrent 
does not exceed 0'07A. To obtain this arrangement the 
chief difference is that while, in the usual form of telephone 
circuit, each transmitter is in series with the receiver through 
the source of supply, in the Siemens system the transmitter 
at one station is in series with the receiver at the other station 
and the transmitter at the second station is in series with the 
receiver at the first station, with a common line for return. 
The source of supply is inserted as a bridge between the 
common return and the two lines connecting the transmitters 
and receivers through small inductances which prevent the 
speaking current from passing, but allow the microphone 
feeding currents to pass readily. Hence, fluctuations of the 
current, due to the action of the transmitters, pass directly 
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Fic. 1.—NERCHANT PATTERN SIDE TUBE LOUD SPEAKING 
TELEPHONE, 


through the receiver without passing through the source of 
supply. This increases the clearness, and loudness of speech 
is obtained with a small current. 

The advantages due to this smallness of the current are, 
it is claimed, of the greatest importance. It is, of course, 
essential in a telephone system that the apparatus is reliable 
and that the speaking qualities are maintained for long 
periods and under all conditions. The absence of agglomera- 
tion of the carbon granules in the transmitter, due to the 
smallness of the current, enables speaking to be maintained 
for an indefinite time without diminution of loudness or 
clearness. The simplicity of the instruments and their 
connections is also of great importance, as there are fewer 
parts to get out of order and fewer points where leakage can 
take place and so interfere with the speaking currents. All 


the operations of calling and indicating are done without the 
use of relays on the telephone or exchange boards. 


` Types of Telephone Employed. 
The telephones are made in two forms—viz., a merchant 
pattern for ordinary mercantile marine purposes and a naval 
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Fic. 2.—AN ELECTRICAL REVOLUTION INDICATOR. 


pattern to fulfil the special requirements of naval practice. 
Both types of instrument can be either directly connected, or. 
controlled by selector switches, or connected to an exchange 
board to obtain complete intercommunication. 

The apparatus is substantially made and, except in the 
merchant pattern cabin type of instrument, the cases are of 
brass or gun-metal and watertight. Special care has been 
taken to ensure high insulation and great mechanical strength. 
The parts are very simple and all terminals and connections 
are readily accessible. | - 

The microphone is in capsule form and is also watertight, 
this being made possible by using a diaphragm of metal instead 
of carbon, as is usually the casé. The instruments are 
arranged for working off a r5 V circuit, but will work quite 
satisfactorily on circuits with pressures between 12 and 2o V. 
The necessary current for working may be obtained either from 
the ship's lighting mains by means of a potentiometer resist- 
ance, or from primary or secondary batteries. 


A Merchant Pattern Telephone. 

Fig. ı shows a telephone of the merchant pattern side 
tube type. This instrument is provided with a standard 
watertight capsule transmitter and two sound trumpet tubes. 
It is unnecessary to raise the tubes to obtain loud speaking 
effects. Nevertheless, the tubes are fitted with pneumatic 
rubber ear pads, and in particularly noisy situations the tubes 
can be raised to the ears, thus excluding external sounds. 
The instrument can be fitted either with a bell provided with 
a 3-in. gong, or with an extension gland and separate 6-in. 
extension bell. А push is provided for calling, 


An Ingenious Revolution Indicator. 

During the operation of docking or when navigating a vessel 
in narrow waters, it is of great assistance to the officer on the 
bridge to know the direction of revolution of the engines. 

The Siemens revolution indicator (Fig. 2) has been designed 
to give such an indication and shows the first and every 
revolution of the engine by means of an up and down move- 
ment of a flag behind a window in the instrument on the bridge. 
Two flags are provided in each instrument, one of which moves 
when the engines are going ahead and the other when going 
astern, The indicator on the bridge is operated by means 
of an electric current which, being produced inductively, 
dispenses with the use of rubbing contacts, and thus sparking 
is entirely absent. Hence the liability to breakdown is reduced 
to a minimum. The parts of the apparatus in the engine 
room can be cased in and require absolutely no attention. 

A complete set of apparatus is shown in the diagram (Fig. 3). 
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The transmitter (A), which is usually placed in the shaft. 
tunnel, consists of an electro-magnet provided with two 
windings, one being connected to the lighting supply of the 
ship, and the other to the indicator on the bridge. Tworings 
(B) are clamped to the propeller shaft and revolve close to 
the poles of the magnet A. Each ring consists of two seg- 
ments, one being of cast iron and the other being of brass. 
At each passage of the cast iron portions of the rings across 
the poles, a current is generated in the secondary winding 
of the transmitter and flows through the wiring to the indi- 
cator or the bridge. For the purpose of showing in which 
direction the shaft is revolving, the current generated passes 
through a change-over switch (C) which is coupled to the 
reversing gear of the engine and directs the current into one 
or the other of the two flag indicators in the instrument on the 
bridge. The flags and windows of the indicator are made in a 
semi-circular form so that they can be seen from the side 
as well as from the front. An internal electric lamp is pro- 
vided for night work. 


Navigation Lights Indicator. 


Usually it is difficult and at times impossible to see from the 
bridge of a vessel whether the navigation lights are burning 
satisfactorily, and as it is important that the failure of any 
one of the lamps should be known immediately by the officer- 
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Fic. 3. DIAGRAM OF CONNECTIONS OF REVOLUTION INDICATOR. 


in-charge, some form of indicator is necessary in the wheel- 
house or chartroom in order to give this information. The 
Siemens navigation lights indicator (Fig. 4) has been designed 
to show clearly, by means of luminous indications, when the 
lamps are burning satisfactorily and also to give an audible 
signal when they fail and a visual warning when one of the 
filaments of double-filament lamps breaks. 

The indicator consists of a substantial case, on the front of 
which is shown a deck plan of the ship in white enamel and 
having small circular windows in positions corresponding to 
those of the navigation lights. The case is usually made of 
teak, but a watertight cast-iron or brass case, suitable for 
exposed positions, can be supplied if required. The glasses 
of the windows indicating the side lights are coloured red and 
green respectively, the windows indicating the masthead and 
stern lights being of white glass. The teak case, to which 
access is obtained by a door fitted with a lock and key, contain 
switches which control the navigation lights. Each switch 

is clearly labelled. As long as the navigation lights are 

burning satisfactorily, the windows of the indicator are illu- 
minated from the inside by small indicating lamps, each 
window having its own lamp. Тһе indicating lamps are not 
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directly in series with the navigation lamps, but are con- 
nected in parallel with coils which are in circuit with the 
navigation lights; and failure of the indicating lamp, there- 
fore, does not interrupt the circuit of the navigation lamp. 
The coils in the circuit of the navigation lamps act as relays 
and they control the circuit to a watertight bell mounted on 
the top of the case. 

In the event of any of the navigation lights failing, the 
indicating lamp corresponding to that particular light is 
extinguished immediately. At the same time the armature 
of the series coil mentioned above falls away and, in doing 
so, completes the circuit to the bell, which commences to ring, 
thus giving audible warning of the failure of the navigation 
light. The bell continues to ring until the switch controlling 
the particular circuit is opened. In the case of navigation 
lamps having double-filaments, when both filaments are 
intact, the indicating lamp burns with its full brightness. If 
one filament breaks the indicating lamp continues to burn, but 
with diminished brightness, ара the bell does not ring. If 
the second filament should then break, the indicating lamp 
is extinguished immediately and the bell wil ring. The bell 
is operated from the lighting circuit. 

Electrical Ёпф ае Room Telegraphs 

Engine room telegraphs for communicating between the 
bridge and erígine room of vessels have hitherto been operated 
by mechanical means, either by wire ropes or rods and bevel 


Fic. 4. THE NAVIGATIONS LIGHTS INDICATOR. 


wheels. The method of using wire ropes has an appearance 
of simplicity, but in ships of any considerable dimensions the 
stretching of the ropes gives rise to continuous trouble. The 
great ‘initial tension required on the ropes in order to enable 
a movement to be transmitted without appreciable stretching 
often causes them to break, and in any case the tension re- 
quires frequent adjustment to ensure accurate transmission. 
The method of using rods and bevel wheels also presents diffi- 
culties arising out of the torsion of the rods and backlash in 
the gear wheels. Methods of telegraphing by electrical 
means have been introduced from time to time. These, 
however, have depended on the electrical power circuits of 
the vessel for their operation, and for this reason they have 
not been considered reliable. 


An Objection Short Circuited. 
The objection to dependence upon the ship’s circuit is, 


it is claimed, entirely disposed of in the Siemens electric 
engine room telegraphs. 


An important point is that this 
apparatus is independent of the ship’s power mains and is 
always available for use, being operated by primary batteries 
and directly connected without the use of switches, so that 
the circuits cannot be accidentally left open. The action is 
entirely positive and transmits the orders without any lagging 
or other inaccuracy. The system is not affected by the 
distance between the bridge and engine room, and it is par- 
ticularly suitable therefore for vessels of large size. The 
batteries employed are capable of operating the apparatus 
for 12 months without renewal. 
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THE EASTERN TELEGRAPH COMPANY'S JUBILEE. 


Fifty years of * Via Eastern ”—The Duke of York on Submarine Cable Progress— 
A Great and Lavish Entertainment. 


The jubilee of the EASTERN and ASSOCIATED TELEGRAPH 
COMPANIES, to whose technical features we referred last week, 
was celebrated in social and gastronomic fashion at the Royal 
Botannic Gardens, Regents Park, on Monday. The proceed- 
ings were divided into twe parts: a banquet at which some 
700 guests were present and a fete which was attended by 
about 5 000 people, including fourteen of the original share- 
holders who had retained their holding for fifty years. Now-a- 
days this small band may be accounted lucky, but, as was 
pointed out by more than one speaker, fifty years ago they 
were thought venturesome and suffered as do those to whom 
that quality can be ascribed. Both among the dinner and 
other guests were numerous l$dies. 


Au Arabian Nights Entertainment. 

The banquet was held in a specially constructed canvas 
dining hall, and the same material was used in the con- 
struction of the various theatres, palmists' tents, refreshment 
booths, cigar kiosks, and other places for the shelter and 
delectation of the guests. The whole of the grounds were 
tastefully illuminated by fairy lamps, and fireworks were 
provided, not only for the amusement of those officially present, 
but for the wonderment and surprise of the inhabitants of 
Portland Place and Camden Town. 

The artistes included that delightful lady Karsavina, Mdmes. 
Donalda and Suggia, Mr. John Coates, the Margaret Morris 
Dancers, and a number of lights of the music-hall stage. 
There was besides the band of H.M. Coldstream Guards, an 
open-air cinema, clock golf, lawn tennis under artificial light, 
and an exhibition of cable repairs, so that anyone who could 
not find something to his or her taste must have been exceed- 
ingly hard to please. 


A Repreeentative Gathering. 

= Among the official and diplomatic guests present at the 
dinner, over which Sir JOHN DENISON-PENDER, G.B.E., 
K.C.M.G., presided, were :— 

H.R.H. the Duke of York, the Earl of Selborne, the Earl 
of Ancaster, the Earl of Midleton, Viscount Long, Viscount 
Devonport, Lord Gorell (Under-Secretary for Air), Lord 
Gisborough, Lord Weir, Lord Illingworth, Lord Wolverton, 
Wing-Commander Louis Greig (Equerry to the Duke of 
York), the Rt. Hon. F. G. Kellaway (Postmaster-General), 
the Rt. Hon. Ian Macpherson (Minister of Pensions), 
Sir Eric Geddes, the Japanese, Brazilian and German 
Ambassadors, the Danish, Portuguese and Argentine 
Ministers, the Greek Chargé d’Affaires, the Chinese Chargé 
d'Affaires, the Lord Mayor of London, Admiral Sir H. L. 
Heath, Admiral Henry Campbell, Vice-Admiral Sir Lionel 
Halsey, Air Vice-Marshal J. F. A. Higgins, Lieut.-General 
Sir G. Macdonogh, Bishop Ryle, Sir John Anderson, Sir 
M, Е. Ommanncey, Lieut.-General Sir Travers Clarke, Air Vice- 
Marshal Sir J. Salmond, Sir Wir. Ellison-Macartney, Sir E. H. 
Walton (High Commissioner for South Africa), Sir Tudor 
Walters, Sir James Allen (High Commissioner for New 
Zealand), Sir Philip Lloyd-Greame, M.P., Mr. Arthur Neal, 
M.P., Sir H. Babington Smith (chairman Pacific Cable Board), 
Sir G. Evelyn P. Murray and Sir Edward Troup. 


Some Telegraph Pioneers. 

Among others present were :—Mr. J. G. Annan, Assistant 
Accountant, Eastern Telegraph Co. ; Mr. A. S. Baker, Superin- 
tendent, Direct Spanish Telegraph Co. ; Mr. R. C. Barker, 
Director-in-Chief, Indo-European Telegraph Dept. ; Mr. J. I. 
Bethell, Secretary, Indo-European Telegraph Co. ; ` Capt. Sir 
Acton Blake, Deputy Master of the Corporation of Trinity 
House; Sir Charles Bright; Col. the Hon. A. G. Brodrick, 
Director, Eastern Associated Telegraph Companies; Mr. F. J. 
Brown, Assistant Secretary, General Post Office; Sir Henry 
N. Bunbury, Comptroller and Accountant-General, General 
Post Office; Mr. C. Campbell, Director, Telegraph Construc- 
tion and Maintenance Co. ; Capt. Victor Campos, C.S. Colonia ; 
Mr. L. R. Cavler, Superintendent, Western Telegraph Co. ; 
Mr. A. L. Dearlove; Major H. Denison-Pender, Director, 
Telegraph Construction and Maintenance Co. ; Mr. C. W. 
Clarke, Secretary, Telegraph Construction and Maintenance 
Co.; Lieut.-Col. A. G. Cusins, Army Signals Experi- 
mental Officer: Sir Frank Dyson, Astronomer-Royal; Sir 
J. Fortescue Flannery, chairman, Callender's Cable Co.; 
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Mr. J. Gardner, Superintendent, Eastern Telegraph Co.; 
Mr. A. R. Hardie, Secretary, Eastern Telegraph Co.; Sir 
Gregory Foster, Provost of University College, London; 


Mr. W. Temple Franks, Comptroller-General of the Patent 
Office; Rear-Admiral H. W. Grant, Managing Director, 
Eastern Telegraph Co.; Mr. J. G. Griffiths, Director, Eastern 
Associated Telegraph Companies; Mr. E. S. Heurtley; 

J. S. Highfield; Lord Inchcape, Director, Eastern 
Associated Telegraph Companies; Mr. G. C. Isaacs; Mr. W. 
Claude Johnson, Chairman, Johnson and Phillips ; Mr. 
W. Judd; Sir Robert M. Kindersley, Director, Eàstern 
Associated Telegraph Companies. ; Mr. Wilfred King, Chair- 
man and Managing Director, Exchange Telegraph Co.; Mr. 
F. R. Lucas, Managing Director, Telegraph Construction and 
Maintenance Co; Sir Henry C. Mance; Sir Henry Norman ; 
Viscount Pirrie, Director, Eastern Associated Telegraph 
Companies; Дога Riddeh; Mr. H. A. Lynn Robinson, 
Staff Superintendent, Eastern Telegraph Co.; Major T. F. 
Purves, Engineer-in-Chief, General Post Office ; Mr. P. J. 
Pybus, Managing Director, English Electric Cog; Mr. F. 
Ryan, Electrician-in-Chief, Eastern Telegraph Co. ; Mr. W.O. 
Smith; Mr. H. St. L. Smith, Assistant Secretary, Eastern 
Telegraph Co. ; Sir John Snell; Mr. J. Н. Stephens, Superinten- 
dent, Eastern Telegraph Co.; Mr. T. W. Stratford-Andrews, 
Director, Eastern Associated Telegraph Companies ; Mr. H. W. 
Sullivan ; Sir George Sutton, Bart., Chairman, W. T Henley's 
Telegraph Works, Со. ; Mr. W. H. Tweedy, Superintendent 
Engineer, Eastern Telegraph Co., Ltd., and Mr. H. D. Wilkinson. 


The Duke of York on the Eastern Companies. 

The DUKE or YORK, in replying to the toast of his health, 
proposed ''Submarine Telegraphy and its Relation to the 
Associated Telegraph Companies,” and said: I thank you for 
the manner in which you have received this toast, and I 
greatly appreciate the warm welcome and the opportunity 
which you have given to me of taking part in the jubilee cele- 
bration of the Eastern Telegraph Companies. This is an 
event of great importance. The Eastern Telegraph Com- 
panies exist to-day as a prodigious tribute to the faith, courage, 
and business ability of a man whose prevision laid the founda- 
tion of their present unrivalled position. The name of the 
late Sir John Pender stands out as a unique feature from the 
earliest days of submarine telegraphy, and to that great man 
succeeds a no less distinguished son--your chairman of to-day. 
Until one looks at a cable chart of the world one cannot appre- 
ciate the immense organisation of these companies and the 
enormous length of cable mileage which they possess. It is 
no less difficult to grasp the astounding fact that despite the 
uncertainty of the times 28 ooo miles of new cable have been 
laid since the Armistice. 


Work in Peace and War. 

It would be difficult to exaggerate the value of the Eastern 
Telegraph Companies' cables, not only to the political, commer- 
cial, and social communities of this country, but also to 
business men throughout the world. During the period of the 
war the organisation was able to place itself unreservedly at 
the disposal of His Majesty's Government, and thereby to 
contribute in no small measure towards the ultimate issue. Nor 
should we forget in this connection the benevolent assistance 
which was given to the Red Cross and toother Allied institutions 
by the transmission of millions of words free of cost on behalf 
of the wounded. Therefore the history of the past bodes well, 
I think, for the future. Above all, the spirit of loyal co- 
operation which permeates the whole organisation, whether 
it be of the staff at home, or among the “ exiles " abroad, 
justifies us in the belief that the Eastern Telegraph Companies 


» may celebrate its jubilee in a spirit of unqualified confidence. 


I trust that the associated companies will continue to develop 
as they have done hitherto, and to contribute their services 
so vital to the prosperity of our Empire and so essential to the 
civilisation of the world. 


England the Pioneer. 

The CHAIRMAN, in reply, said he had always endeavoured 
to uphold the traditions initiated by such able and zealous 
pioneers as his late father, founder and chairman up to the 
date of his death in 1896, the Marquis of Tweeddale (one of the 
original directors and chairman from 1896 to 1900), and Sir 
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John Wolfe Barry (chairman from 1900 to 1917). It was 
fitting that they should on such an occasion pay tribute to 
the small coterie of men who first conceived the idea of sub- 


marine telegraphy, and then achieved success. Like all new’ 


and epoch-making inventions, it experienced many troubles 
and disasters before attaining permanent triumphs, but having 
once overcome the scientific and mechanical difficulties, its 
commercial value was assured. 


Early Struggles ; Final Succees. 

He referred to the pioneer work of Lord Kelvin and Sir 
James Anderson (the seaman captain of the steamship Great 
Eastern), and recalled the eatly method of receiving messages 
by watching an electric signal flashed on a screen by a mirror, 
whereas to-day the message was received printed in type. The 
anxiety regarding picking up and repairing cables had given 
place to absolute confidence, and cables were raised from 
depths of 3 ooo fathoms, or about 34 miles, and successfully 
repaired. England must necessarily be proud that she was 
the pioneer in submarine cables. From small beginnings this 
enterprise had established a network of cables from sea to sea, 
and the whole world was girdled with this electrified rope 
lying at the bottom of the ocean. Trade followed the flag, 
but it also followed submarine cables. 


A Common Aim. 

This fact needed no emphasis in a gathering where 
those present, while representing so many diverse in- 
terests, had but one common aim-——the commercial pros- 
perity of the world ; and he supposed it would be universally 
admitted that the two outstanding factors which had contri- 
buted to the development of the Colonies had been the sister 
enterprises of shipping and submarine cables. The one pro- 
vided facilities for ascertaining the state of the markets in 
the various parts of the world, and resulted in the rapid placing 
of orders for goods and merchandise, and the other provided 
the means of carrying those same goods across the oceans to 
their destinations in the remoter partsof the world. Although 
these companies were supported by British capital, they 
regarded themselves in the wider sense as international in 
character, because they catered for all and offered the same 
facilities for the extension of trade one with another. 


Progress Since the Armistice. 
Since the Armistice the laying of 28 ooo miles of cable as 


part of their larger programme had cost nearly {12 ooo ооо. 


The total length of the companies’ cable system was about 
130 000 miles. Athough, in common with all public services 
thev had had to face an abnormal increase in working expenses 
and the:cost of all materials in connection with the business, 
the general public had throughout been able to telegraph at 
the same rates as prevailed in 1914 prior to the war. In fact, 
in some instances the rates had actually been reduced. The 
action of the past had proved successful in the present by the 
provision. not only of duplicate, triplicate, and even more 
numerous cables on certain routes. The policy of providing a 
network system had been persistently adopted, and as a 
result nearly every place where their lines touched yas linked 
up to the whole system bv alternative and circuitous routes. 
This policy had proved so efficient that he could not remember 
anv place being entirely cut off, although sections on the 
direct route were interrupted at intervals during the war. 


Cables and the State. 

The EARL or MIDLETON in proposing ''His Majestv's 
Ministers of State ” said that few people realised how much 
the cables had contributed to our success in successive wars 
in the past few years. 

The CHANCELLOR OF THE EXCHEQUER, who replied, after 
remarking that there were two steadying influences in England 
to-dav, H. M. Government and the weather, said that he was 
glad of the opportunity that the occasion offered to pay a tri- 
bute to the services the Eastern Telegraph Companies rendered 
to the Government during the war. At one time the land 
service with the East was entirely interrupted, and those com- 
panies took on a burden which must have represented at 
least three times their ordinary capacity. On no single occa- 
sion did the companies fail, and further than that, in the 
matter of the picking up and repair of cables in the face of 

great difficulties and dangers, he wished to pav a special tribute 
to the men of the special fleet which the companies sent out, 
and who on no occasion failed to do their duty. But, after all, 
this was a very small service compared with the way the cables 
of those companies increased the prosperity of humanity and 
created concord in the hearts of men. 


| 
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Progress in Electrical Steering Gear. 


Some interesting data on the progress which is being made 
in the manufacture and use of electrically operated steering 
gear for ships may be gathered from articles which have 
appeared in recent issues of the '' Motor Ship." : 

An unofficial reliability trial of this class of equipment has 
been conducted on MLS. “ Lobos," a twin-screw 10 ooo-ton vessel 
operated by Diesel engines. The ship was first commissioned 
about six months ago, and since that time has done 17 560 
miles without an involuntary stop to either her main or 
auxiliary engines. | | 

The whole of the auxiliary plant is electrically operated, 
current being supplied at 220 V from three тоо kW Diesel 
operated sets. On deck is a complete installation of electric 
winches, six of these being forward and four aft. One Mac- 
farlane four-barrel winch is installed, each dium being designed 
for a 3-ton lift. Allthe motors are by Laurence Scott, those 
for the ordinary winches being of-.35 H.H.P., while the anchor 
windlass forward has a 75 H.P. motor. A mooring winch is 
included in the after set, and this winch is arranged to act 
as an emergency outfit in the event of a breakdown of the 
steering gear. 


Electric Reversing Arrangements. 


The “ Lobos” is one of the three motor ships fitted with an 
electric reversing arrangement, as distinct from the more usual. 
servo-motor (arranged vertically and comprising air and 
hydraulic cylinders) to be found in the majority of Burmeister 
and Wain engined ships. In this system the motor works a 
vertical rack which turns the cranked layshaft for clearing the 
push-rods when reversing. Another point about the gear 
which is of interest concerns the method employed to move 
the camshaft fore and aft. A curved actuating rod takes the 
place of the original grooved cam, but the effect on the cam- 
shaft remains, of course, the same. 


Exemples of Modern Steering Gear. 


The steering gear is wholly electrically operated. It is 
driven by a motor which is stopped and started according to 
the movements of helm required. The output is rro A, at 
220 revs. per min. Its operation has proved entirely suc- 
cessful. The mechanism has not failed on any occasion, and 
is regarded as being reliable; on the other hand, fair treat- 
ment is demanded, and no doubt a good deal depends on the 
capabilities of the quartermaster working the wheel on the 
bridge. Should the electrical mechanism cease to act and a 
speedy repair become out of the question, the whole bedplate 
may be drawn forward, thus disengaging the gear. Leads 
may then be taken to the poop winch, by means of specially 
placed guide putleys. 


A Remote Control Gear. 


Another ship which has recently bcen fitted with electrical 
steering gear is the “ Ossage," a 4 ooo-ton tanker. This equip- 
ment is of the A.E.G. Atlas construction with Kramer remote 
control. The rudder is driven through a worm and quadrant. 

The general principle of the operation of the gear is as 
follows: On turning the steering wheel on the bridge, a stud 
is moved over a series of contacts gradually cutting out 
electrical resistances. These contacts are electrically con- 
nected with the rudder controller, attached mechanically to 
the rudder. The movable svstem of this controller actuated 
bv the rudder consists of two contact plates provided with 
four resistance steps at one end. ‘The contact plates of the 
rudder controller are connected with the differential winding 
of a special exciter which feeds the field of the starting dynamo. 

A certain position of the steering wheel or the rudder 
adjuster corresponds to exactly the same position of the 
rudder controller and consequently also the rudder which is 
coupled to the former. When the rudder reaches the position 
which corresponds to the position of the stcering wheel, the 
excitation falls to zero, no power is delivered to the rudder | 
motor from the dynamo, and consequently the rudder stops. 


A 100 000 Miles Trial. 


A third example is that of the ‘‘ Glenluce,” a ro ooo-ton Glen 
liner which has recently completed her first тоо ооо miles. In 
this ship the steering gear, but not the reversing gear, is 
clectrically driven, the equipment used being of the Laurence 
Scott type, a description of which has appeared in Tur Errc- 
TRICIAN. Though it has been subjected to heavy treatment 
it has worked admirably. : 


тоб 


Osglim Discharge Lamps. 

The ‘: Discharge " lamps, introduced some twelve months ago, 
rapidly found favour for use as night-lights, indicators and for 
advertising purposes by reason of their extremely low current 
consumption and the novel nature of their Jight. The Osglim 
lamp, manufactured at the OsRAM-G.E.C. LAMP WoRnks at Hammer- 
smith, is now firmly established and new S have recently been 
introduced, together with special fittings for use with them. These 
are illustrated and described in an attractive series of leaflcts and 
folders recently issued by the General Electric Company, and copies 
may be obtained on application to Magnet House or any 
С.Е.С. Branch. 


TYPES or OSGLIM DISCHARGE LAMPs. 


Two forms of Osglim lamp were originally supplied—the Lighting 
type and the Letter lamps. The letter lamp serics has been 
supplemented by a set of figure lamps so that complete signs with 
both words and numbers can be made up. Another innovation is a 
lighting type lamp in a ruby vdrnished bulb for use in photographic 
dark rooms. This lamp provides a safe light of the right intensity 
for the dark room and as it emits no fumes and practically no heat it 
should prove invaluable to photographers, both amateurs and 
professionals. S 

In addition to the hanging, bracket and pedestal signs specially 
designed for use with Osglim lamps, a new fitment which can be 
arranged either as a standard or as a ceiling fitting with one, two or 
three lights, has been introduced. These are specially intended for 
house numbering in connection with the Osglim figure lamps. 


A New “ Carron” Cooker. 


The cooker shown in the illustration is one of the latest produc- 
tions of the CARRON Co., Falkirk. It is constructed of cast iron 
and mild steel, double-cased and lagged. The two elements, each 
of 15 kW, are fitted at the sides of the oven, and are well protected 
and easily removable. The oven is surmounted by a boiling hob, 
which contains two 8 in. diameter 1 kW hot plates controlled by 
three-heat switches. Between the oven and the boiling plates is a 
84 in. by 9 in. grilling chamber. The grill element is of 1:25 kW, 


A NEW “f CARRON " COOKER. 


and has one heat only controlled by a single, pole rotary switch. 
Behind the grill is the wiring chamber, in whic™ all the connections 
are made: it also contains fuses for the variou® circuits. Access is 
gained to the connections by lifting the hob, which is hinged. 
The whole is mounted on four cast-iron legs. The oven is 16 in. 
wide. 16 in. deep, and r4 in. high, clear cooking space, with plain 
aud grid shelves. 
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A New Armature Testing Instrument. 


The P. E. Chapman Electrical Works, St. Louis, Mo., U.S.A., 
announce à NEW ARMATURE TESTING INSTRUMENT, the invention of 
Mr. P. E. Chapman. The instrument is said to be sucha departure 
from present instruments and practice that they have been com- 
pelled to coin a new name for it, namely, the '' Ármeter." 


It is intended as a production instrument for making simultaneous 
and instantaneous commercial tests for all electrical defects and 
their positions in armatures and bare commutators. The present 
step-by-step 
method fre- 
quently involves 
hundreds of dis- 
tinct tests on 
the same arma- 
ture. It is 
claimed that the 
'" Armeter ” will 
indicate whether 
an armature is 
sound and, if 
not, will reveal 
such defects as 


open circuits, 
bad joints, 
short circuits 
between sec- 


tions, short cir- 
cuited windings, 
mixed  connec- 
tions, irregular 
number of turns, 
earths, etc. In 
each case the 
position of the 
defect is indi- 
cated. Tests are 
madc at a 
high potential, 
not at the low 
voltages usually employed. “Instantaneous tests can be made 
of all sections of a bare commutator for both short circuits and 
earths. 1° 

То test an armature its commutator is slipped into the circle of 
contact fingers in the centre, whereupon the circle of small lamps, 
one for each section, which are used as indicators, will, on normal 
armatures, burn as with half voltage, on short circuits light up 
more or less bright, on open circuits extinguish. Вай joints 
and excess turns are indicated by dimness, other defects by other 
irregularities. An earth detector operates simultaneously. 

Lamps are used for indicators as their indications command 
attention better than eye-straining needles. A pilot lamp indicates 
their correct reading. | 

The entire device is said to be strong and durable and to have по 
delicate parts and no moving parts except contact fingers. The 
IGRANIC ELECTRIC Co. are the English Agents. 


THE CHAPMAN ARMETER. / 


The * Chad" Battery. 


FULLER'S UNITED ELECTRIC Works have patented a new battery 
for wireless valves, called the '' Chad." This battery has many 
special features. Each cell comprising the battery is contained in 
a separate ebonite container. This prevents internal leakage and 
ensures a retention of its electrical efficiency over a much longer 
period than with the ordinary, dry cell. The individual unit cells 
also have a high internal resistance by reason of the surface of the 
zinc and carbon electrode having been so arranged that the current 
consumed cannot exceed a certain limit. 

The battery has been fully tested in actual service and has proved 
highly efhicient. It can be kept in stock indefinitely and, when 
exhausted, can be refilled or replaced at a cost considerably less than 
the original cost. The firm are also manufacturing a number of 
components for '' wireless," many of which are patented. 


A Hardy Oil Engine. 


The members of the Institution of Electrical Engineers who 
recently visited Oban were interested to find in the electricity 
station the Mirrlees Diesel Oil Engine which was installed there 
about fourteen years ago by MIRRLEES, BICKERTON AND Day, LTD., 
Mr. Saddington, the engineer in charge, informs us that this engine 
has worked an average of 18 hours a day at 80 per cent. mean load 
factor during the winter, and 14 hours a day, or 50 to 60 per cent. 
load factor during the summer. The engine is still -working 
perfectly and its fuel consumption is as low as when the engine was 
first installed. The cost of upkeep has also been very small, and 
in general the plant is a testimony to the reliability and economy 
of this type of equipment. 
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A New Olil-Immersed Transformer. 


The WESTINGHOUSE ELECTRIC Co. have recently produced 
an oil-immersed self-cooling transformer that requires no auxiliary 
equipment, such as piping pumps, or blowers. For small capacities 
it is claimed that this type of transformer is no more expensive 
than the air-blast or water-cooled type, and, although the first 
cost of dir-blast and water-cooled transformers for larger capacities 
may be less, their upkeep expense is greater. Another advantage 
of the self-cooling type of transformer is that the absence of 
auxiliary equipment makes constant attendance unnecessary. 

These cooled transformers are designed for outdoor service and 
have weather-proof terminals and covers. The tanks used are of 
several different types, depending on the size of the transformer. 
In the smaller sizes the tanks are of boiler iron, and in the larger 
they have corrugated sheet-iron walls with cast-on top-flanges 
and bases. For the largest sizes, a boiler iron type tank with 
radiators is used. The transformers are made for single or three- 
phase service, for any frequency, and any voltage. For small 
capacity and high-voltage transformers, the core form of winding 
is used, but high capacity transformers have the shell form of 
construction. 


Modern Electric Wiring. 


The illustration shows the cover of a new brochure issued by 
W. T. HENLEY’s TELEGRAPH Works. The publication is hand- 
somely produced,€the frontispiece being in four colours and plate 


_HENLEY’s BROCHURE ON MODERN ELECTRIC WIRING. 


sunk. It is printed in two colours on art, toned paper, and gives 
illustrations of the many types of buildings in which the Henley 
wiring system has been installed. The information in the brochure 
has been divided into groups of types of buildings, and the firm have 
reprinted these in five separate booklets. These comprise (No. 252) 
small houses ; (No. 253) clubs, hotels and inns; (No. 254) palaces, 
castles, country seats, etc.; (No. 255) corporation and public 
buildings, banks, business premises, factories, workshops, etc. ; and 
(No. 256) cathedrals, churches, schools, colleges, hospitals and 
hydros. The firm will be pleased to send copies of the brochure 
and the booklets to any electrical contractor who is interested. 


The GENERAL Eectric Co. have recently issued a novel show- 
card depicting a night nursery. The card is in the form of a 
collapsible model, and is intended to be illuminated by an Osglim 


lighting type lamp. The show-card will be sent to dealers on 
request. 
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. * Universal " Meat Chopper. 


The illustration shows one of the latest types of electric meat 
choppers that L. G. HAwkINS AND Co. have placed on the market. 
The company have issued a new catalogue of their electric meat 


MApEBY А 
DER S'ERAZY 
SIG ARK: 


' UNIVERSAL '' ELECTRIC MEAT CHOPPER. 


choppers and coffee mills, the prices for which vary from £29 10s. 
to £91. They are only dealing direct with the butcher and coffee 
merchant, and propose to do in future the whole of their business 
through recognised trade channels. ' | 


The Асе. : 


The BRITISH THoMsoN-HousTON Co. have just placed on the 
market the '' Ace," a totally enclosed unit. It is distinctive in 
| ` appearance and the . 
firm claim that it 
is dustproof, highly - 
efficient, and 
remains clean. In 
effect it is a semi- 
indirect fitting, pos- 
sessing all the ad- 
vantages of:a to- 
tally enclosed unit. 
The glassware is in 
one piece—crystal 
glass enamelled 
with а special 
enamel, fired on the 
upper surface and 
edge to reflect the 
light — downward, 
and on the outer 
surface of the bowl 
to diffuse the light, 
prevent glare and 
reduce light ab- 
sorption. The de- 
flector fitted over 
the top opening in- 
side the metal 
casing reflects 
downward light 
that would other- 
wise be lost. Cross 
reflections are en- 
tirely eliminated by 
the contour of the 
glass. The unit is 
supplied complete 
with chain and ceil- 
ing plate and, if 
desired, the bowl 
can be fitted with 


| | an ornamental 
tassel. It is made in two sizes to take Mazda gas filled lamps of 


from 100 ta 300W. 
F 


THE "Ace" LIGHTING UNIT. 
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Legal Intelligence. 


Attorney General (ex rel. Birkdale District Electric Supply Co.) 
v. Southport Corporation. | 


On Monday Mr. justice Eve delivered judgment in this case, in 
which the company claimed a declaration that the defendant 
corporation were not entitled to supply electrical energy for any 
public or private purpose within the area of the former Urban 
District of Birkdale, and also an injunction to restrain them from 
acting in the way described, or from obtaining from any persons 
other than the plaintiffs electrical energy for supply within the area. 

Mr. MAUGHAM, K.C., said the Birkdale District Electric Supply Co. 
acquired a Provisional Order (obtained in 1898 by the Birkdale 
. Urban Coyncil), and from 1902 till November last year they had 
been supplying not only all consumers of electrical energy in the 
Urban District, but also energy for public lighting and traction in 
the area. In 1911 Southport Corporation obtained the Southport 
Extension Order, by virtue of which Southport was extended to 
include Birkdale, and the Birkdale Council ceased to exist. Certain 
provisions in the Extension Order preserved certain rights and 
liabilities of the old Urban Council. Since November r1th, 1921, 
the company had suffered loss by reason of the fact that defendants 
had from that date worked their tramways in Birkdale with energy 
supplied from their own generating station, The defendants also 
claimed that they were entitled to light the public lamps and also 
the public buildings in Birkdale with energy from their generating 
station. Thé Southport Extension and Tramways Act of rgoo 
empowered the Corporation to purchase and work tramways in 
adjoining districts, and under Sec. 42, they were authorised to work 
tramways leased to them either within or beyond the borough, and 
provide such buildings and plant as were required for the purpose. 
He submitted that that only gave the Corporation running powers 
merely. Sections 63 and 64 gave powers to supply electricity in 
bulk and to enter into agreements, but the Corporation were not to 
supply energy in any district outside the borough except with the 
consent of any focal authority or кыр supplying energy in that 
district under statutory authority. The plaintiffs were the company 
supplying in Birkdale, and they strongly objected to any such act 
by the Corporation. By an agreement the Birkdale Council trans- 
ferred their powers to the plaintiff company, and that agreement 
provided that the Council should not consent to any Order to any 
person or body in respect of the area of supply. Опе of the clauses 
of the Southport Extension Order, 1911, provided that the powers 
of the Southport Electric Lighting Order should not extend to the 
area of the Birkdale Order until the Corporation became the under- 
takers under that Order. Southport had not become the undertakers 
and their rights had not been extended by the Extension Order. 
Southport had acquired the tramways in Southport and Birkdale, 
and the plaintiff company had agreed with the Corporation to supply 
the energy for public lighting and tramways in Birkdale, but on 
August toth, 1921, defendants served three months’ notice terminat- 
ing the agreement. Defendants said they were not going to supply 
in the sense of selling, but they claimed to generate for their own use 
and for public lighting. On November roth they commenced 
supplying energy for the tramways in Birkdale, though the plaintiff 
company had continued to supply for public lighting. 

For the Corporation, Mr. ToMriN, K.C., contended that the 
provisions in the Acts and Orders, and particularly Sec. 23 of the 
Act of 1909, as to the supply of energy, covered the case of a man 
supplving himself. All the Acts and Orders referred to generation 
of current for other persons, but a public body had a perfect right to 
light their own Town Hall. The agreement of 1902, under which 
Birkdale Council transferred its Order to plaintiffs, provided that the 
company should generate all current required for public and private 
purposes. That did not bind the Council not to take energy from 
anvone else, and there was no obligation to take the supply at all. 
The clause simply meant that the Council was not to be a party to 
the creation of any rival electric supply company. Defendants were 
the owners of the tramwavs, and having electricity available, surely 
they were entitled to use it for traction? As to public lighting, the 
Corporation were not lighting the lamps, and did not intend tq do so, 


Judgment. 

In giving judgment, his Lordship said that on April 15%, 1912, the 
boundary of the borough of Southport was altered by Statute so as 
to include the Urban District of Birkdale. At that date the relators 
(the Birkdale District Electric Supply Co., Ltd.), by virtue of an 
indenture dated December 31st, rgor, were transferees of the 
powers, duties and liabilities conferred and imposed on the Birkdale 
Urban Council by an Electric Lighting Order of 1898. They were 
also lessees for a term of 99 years from February 2nd, 1901, of an 
electric generating station in Birkdale and by virtue of a second 
indenture, dated December 315#, 1901, was under contract to 
generate within the urban district all electrical energy required for 
public and private lighting under the 1898 Order and for working 
any electric tramways in the same district. At the same date 
(April rst, 1912) they were generating and supplying electricity 
within the urban district for lighting the Town Hall and other public 
buildings, r7 public lamps in the neighbourhood of the Town Hall 
and the lamps on the standards along the tramway route and for 
working the tramwavs belonging to the Urban Council, but leased to 
the Southport Tramways Co. for 35 years from January Ist, 1902. 
By the lease the Tramway Co. were prohibited from taking electrical 
energy from any source other than the relators. The conditions 
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regulating the supply of electrical energy for the tramways and for 
lighting the public lamps were contained in an agreement of 
November 7th, 1902, made between the relators and the Tramway Co. 
In the second indenture of December 31st, 1901, there was a covenant 
by the Urban Council that they would not, so long as the powers, 
duties, liabilities and works authorised by the Order of 1898 were - 
vested in the relators, apply for any Act, Provisional Order or 
Licence, or consent to the grant of any order or license to any 
person or company in respect of the area of supply mentioned in 
the Order, and by the Order extending the boundary of Southport it: 
was provided that all contracts and agreements subsisting at the 
commencement of the Order entered into or made by the Urban 
Council in relation exclusively to any part of the added area should 
remain in full force and effect against or in favour of the Corporation 
of the Borough and might be continued and enforced as if instead 
of the Urban Council the Corporation had been a party thereto. 
The Birkdale tramways were a continuation of those in Southport, 
and until recently the Corporation provided current for driving the 
cars up to the old borough boundary, and the relators provided it for 
driving them beyond that point. In February, 1918, the Tramways 
Co. surrendered to the Corporation (inter alia) their lease of the 
tramways in the old Birkdale district, and thereupon the Corporation 
became owners of the whole of the tramways. The effect of the 
surrender was to put an end to the agreement of November 7th, 1902, 
between the relators and the Tramways Co., and accordingly a 
fresh agreement, dated October 3rd, 1918, was entered into between 
the relators and the Corporation, which in effect reproduced as from 
March rst, 1918, the conditions, mutatis mutandis, of the earlier 
agreement except that instead of being determinable on the 
determination of the leasehold interest it might be put an end to at 
any time by three months’ notice from either party. On August 
10th, 1921, the Corporation gave three months’ notice to terminate 
that agreement, and it ended at midnight on November roth. 
Thereafter the cars were, and since have been, propelled along the 
whole length of the line by current generated and provided by thé 
Corporation. The relators asserted that the Corporation, under 
these circumstances, were acting in breach of tbe contractual 
restrictions against assenting to the supply of electrical energy in 
Birkdale in competition with the relators imposed upon them by the 
second indenture of December 31st, 1901. After considering the 
facts and referring to a decision in a case of water supply, his: 
Lordship said he was compelled to hold that the plaintiffs had no 
cause of action, and therefore he dismissed the action with costs. 


Marconi’s Wireless Telegraph Co. v. Mullard Radio Valve Co. 


On the 19th inst. Mr. Justice P. O. Lawrence commenced the 
hearing of this action by plaintiffs for an injunction to restrain 
the defendants from infringing their Letters Patent Nos. 28 412 of 
1913 and 126 658, and for the delivery up of the articles made in 


alleged infringement of the letters patent, and also for damages. 


Plaintiffs were owners of patent No. 28 413 of 1913, granted to the 
company and Mr. Henry Joseph Round, for an invention of '' im- 
provements in receivers for use in wireless telegraphy,” and also of 
a patent granted to Michel Péri and Jacques Biguet for the inven- 
tion of “ improvements in or relating to vacuum tubes." Plaintiffs 
complained in particular of the sale by defendants: on or about 
July 8th, 1921, of “ 2 R Valves ” constructed in accordance with 
the inventions described in the specification of the patent of 1913 
and in all the claiming clauses of the specification of patent numbered 
126 658. | ` 

Defendants denied the alleged infringement. They admitted 
that they sold and manufactured considerable numbers of thermionic 
valves, but they alleged that in part such manufacture and sale 
was by them as agents or contractors for H.M. Government, and in 
particular the Admiralty, on written authorisation in that behalf, 
and they denied that such valves constituted an infringement of 
either of the patents, and they relied on the provisions of sec. 29 
of the Patents and Designs Act, 1907. Defendants further 
alleged that the letters patent in question were and had been at 
all material times invalid. 

Mr. J. HUNTER Gray, K.C., Mr. Trevor Watson, and Mr. J. 
WHITEHEAD appeared for the plaintiffs; and Sir DUNCAN KERLY, 
Mr. Moritz, and Mr. COURTNEY TERRELL for defendants. 

Mr. GRAY, in opening, said that in wireless telegraphy in the first 
place a generator of electrical energy was necessary, then a trans- 
mitter of that clectrical energy through space, and thirdly a re- 
ceiver to catch the energy so transmitted ; and lastly, valves or 
detectors, by mcans of which the electrical oscillations or alternating 
current were converted into a continuous current. Those valves 
were part of the receiving circuit. It was necessary that receivers 
in wireless telegraphy should be much more sensitive than in the 
case where wires were used as in telephony or telegraphy.  Oscil- 
lating currents might be of the frequency of twenty million a second. 
Broadcasting had to be done at a wave length of 360 metres. 
Until 1900, when Mr. Marconi took out the 7 777 patent, the real 
difhcultv was in obtaining a satisfactory system of transmitting 
and receiving, but by that patent a more sensitive detector had 
been obtained. The first three detectors which were in practical 
use on a large scale were the crystal, the coherer, and the magnetic 
detector, and those were replaced bv the invention of what was 
called for the first time the valve. an instrument which had the 
property of receiving electrical oscillations and of stopping all the 
oscilations received on one side and passing all those received 
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on the other side. It was known as the rectifier. This valve 
converted the electrical oscillations into a continuous current. 

During counsel’s opening his Lordship practically demonstrated 
the use of the invention by placing receivers to his ears and listening 
to a message from plaintiff's offices in the Strand. The de Forest 
and Mullard valves were used in turn. 

Mr. J. S. VINCENT PLETTS gave evidence relating to the design 
and construction of valves, to show that the inventions recorded in 
the patents were unexplored ground up to the time those patents 
were granted. He knew of no valve which was in use now except 
the Round valve, which was cheap and robust. Defendant com- 
pany's valve came completely within plaintiffs’ patent. The four 
principal advantages of the Round cylindrical construction were 
that it protected the glass from the electrons, it enabled one to 
control the flow of electrons, it protected the space charge from 
external charges, and, finally, it gave the shortest and broadest 
path from the filament to the anode. 

In cross-examination witness said he agreed that the claim was 
limited to boxing-in the grid by enclosing it only electrically all 
round, and not mechanically. The general idea was to cut the line 
between the glass and the filament, so as to prevent the electrons 
from getting to the glass, to which the electrons would stick and so 
charge electrically, thereby affecting the space charge. He did not 
agree that Round's specification was confined to preventing the 
electrons from getting to the glass; he thought that it was intended 
to protect the space charge from the influence produced on it by the 
electrification of the glass. 


Powers of Electricity Commissioners. 


As announced in our last issue, the Court of Appeal discharged 
the rule nisi, granted on the application of Ealing Corporation, for 
a mandamus directed to the Electricity Commissioners calling upon 
them to approve a provisional agreement entered into by Ealing with 
the Hammersmith Borough Council for a bulk supply of electricity. 

Mr. DistuRNAL, K.C. (for Ealing Corporation), said that his 
clients wanted to compel the Electricity Commissioners to determine 
the question without considering irrelevant matters. They had.got 
statutory powers to supply electricity in their district, and for the 
coming winter, owing to the increasing demand, it became necessary 
to take steps, having regard to the limited capacity of their plant, to 
secure additional supply. The 1919 Act made it unlawful for the 
Council to increase their generating station without the consent of the 
Commissioners, but the latter had said, ' No, do not extend your 
plant; you must provide yourself otherwise. Apply to the Metro- 
politan Company." The latter company under their Act of 1905, had 
power to supply electricity over an area which included Ealing, but it 
did not give them the right to supply Ealing. Hammersmith, on the 

other hand, had power to sell electricity to other authorities; they 
had recently extended their works and they had a considerable output 
which they could not use. It must, therefore, be an advantage to 
Hammersmith if they could get rid of their surplus output on a 
co-operative basis. There were two authorities who could render 
. mutual assistance to each other, and he (counsel) contended that the 
Commissioners had travelled a long way outside their jurisdiction. 


Judgment. 
In delivering judgment, Lorp JusricE Bankes said that the 
complaint was that the Commissioners had acted in excess of the 
jurisdiction conferred upon them by the Electricity (Supply) Act 
of 1919; that they had acted on a mistaken assumption of jurisdic- 
tion, and the question was whether that charge had been made out. 
The general object of the 1919 Act was to consolidate large areas for 
the supply of electricity and to place such areas under certain joint 
electricity authorities. In the selection and formation of those 
areas conflicting interests might, no doubt, have to be dealt with. 
It was obvious that in the proper exercise by the Commissioners of 
their jurisdiction existing local authorities might have to submit 
to what was an immediate disadvantage in a matter which the 
Commissioners believed to be to the ultimate advantage of the larger 
scheme they had in view. After quoting from sections 7 and 19 of 
the Act, and setting out the facts of the case, his Lordship said 
whether the refusal of the Commissioners to approve the proposed 
agreement was unauthorised and in excess of the powers conferred 
by the Act depended on the true construction of sec. 19. It had 
been contended that during the transitory period mutual assistance 
of the kind contemplated might be necessary ; that it rested with the 
local authorities to arrange the terms of any agreement for supply, 
and that when once it had been established that mutual assistance 
"was required the only jurisdiction of the Commissioners was to 
"Consider whether the terms of the agreement were reasonable. 
‘On behalf of the Commissioners, it was urged that Parliament 
"intended them to have a much wider authority ; that they had the 
right to formulate their policy as to the consolidation of areas; 
nd although mutual assistance might be necessary, such assistance 
ould only be given, subject to their approval. Their right to 
"Wi созе the'assistance proposed must be allowed if the policy suggested 
-«—1t across the line of policy they had proposed to adopt. In his 
J udgment, the words of the section must include the jurisdiction 
a laimed on behalf of the Commissioners, and although it might work 
7ga2rshly in a particular case, when once it was established that the 
sg <iusal had been made bona fide he thought that the complainants 
sust submit. For these reasons he thought cause had been shown, 
and the rule must be discharged. EX 
_ LORD JusricE WARRINGTON and LonpDlYJusricE"ArKiIN delivered 
judgments to the same effect. | и 
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Parliamentary Intelligence. 
Electricity (Supply) Bill. 


The report stage on this Bill in the House of Commons was con- 
cluded on Tuesday evening and the Bill was read a third time. 

Mr. A. NEAL moved a new. clause empowering the Electricity 
Commissioners to exclude from the area of supply of any power 
company any part of an area in which any right of the power com- 
pany to supply electricity was subject to the absolute veto of some 
other authorised undertaker and any part of that area which at. 


_ the time of the local inquiry into a Joint Authority Scheme was not 


being supplied by the power company, and which could be better 
served by the Joint Authority themselves or acting through any 
authorised undertakers. He said that the new clause had been 
agreed between the Government, the Power Companies Asso- 
ciation and the Association of Municipal Corporations. 

Mr. С. BALFOUR contended that the clause would authorise the 
Commissioners to over-ride the authority given by Parliament to a 
company, and might deprive a company of an area which it was 
prepared to supply as soon as a request was received from an intend- 
ing consumer, and although at the moment of the inquiry a supply 
was not being given in that particular area, capital expenditure 
might have been incurred with a view to a supply being provided 
for that area. If the Parliamentary Secretary allowed the clause 
to pass unamended he would have broken faith with the Committee. 

The clause was read a second time, and added to the Bill. 


Ocher New Clauses. 

A new clause by Mayor HI ts, to allow a railway company which 
took a supply of power to use it for traction outside the area of the 
supply of the electricity authority as well as inside it, was agreed to. 

Other new clauses were agreed to, relating to payment in respect 
of stand-by supplies of electricity, setting forth the conditions under | 
which restriction on generating stations and the obligation to take 
supply from them are not to apply. 

An amendment by Mr. T. THoMsoN to leave out Clause 15 
(Limitation on powers of joint electricity authorities in areas of 
power companies) was resisted by Mr. NEAL, and on a division it 
was rejected by 153 votes to 8o. 

Some minor amendments were made, and the Report stage was 


concluded. | 
Third Reading. 

On the motion for the third reading, Mr. A. HoPKINSON criticised. 
the policy of the Bill. Ifit were carried out it would apply the same 
method as Sir Eric Geddes did to the railways. It would put the 
supply of electricity on a syndicalist basis under which geographical 
monopolies would be created. Authorities and their officials would 
be able to arrange the industry оп a syndicalist basis. The syndica-. 
list method of working through the system of grouping was breaking 
down in the case of the railways, and the same thing would happen 
in regard to electricity. To put the electrical undertakings upon a 
syndicalist basis meant that the consumer was going to pay just 
as in the case of the railways. It was not going to put stability 
into them any more than in the case of the railways. He protested 
against the Bill, seeing that we were just at the end of one age of 
electricity. The method of production was primitive, complicated 
and hopelessly inefficient, and the present system would be obsolete 
in a very short time. | | 

After other members had spoken, the third reading was carried 
by 184 votes to 64. | 

| : Wireless Broadcasting. 

After some important amendments had been agreed to, the 
WIRELESS TELEGRAPHY AND SIGNALLING BILL was passed by 
Standing Committee '' C ’’ of the House of Commons on Tuesday. 

Mr. KELLAWaAY said the intention was to limit licences for a 
period of two years to receiving sets manufactured by British firms. 
If there was a danger of the manufacture becoming a monopoly of 
one firm, there might be justification for allowing foreign-made sets 
to be imported; but there were some twenty firms in this country 
who were anxious to manufacture and place on the market these 
receiving sets. It was clear, therefore, that the interests of users 
were adequately protected. It would be intolerable if this means 
of communication were allowed to fall into the hands of foreign 
manufacturers. 

An amendment by Sir H. NoRMAN, making it an offence to broad- 
cast messages of a character subversive of public order, was carried 
by fifteen votes to six. 

In reply to Captain WEDGWoopD BENN (House of Commons, 
July 24th), Mr. KELLAWAY stated: Statutory authority for the 
issue of licences to establish wireless stations is conferred by the 
Wireless Telegraph Act, 1904. The conditions on which licences for 
the proposed broad-casting stations will be issued are at present 
under consideration, but as soon as they are definitely settled a 
statement will be made on the subject. 

Wireless Receiving Sets. 

In reply to Colonel NEWMAN (House of Commons, July 24th), 
Mr. PIKE PEASE said he was aware the Marconi Company and other 
companies claimed to possess patent rights affecting certain wireless 
telephone receiving apparatus, but the value of these rights, what- 
ever they might be, would neither be increased nor diminished by 
the conditions on which the Post Office proposes to issue licences. 

In reply to further questions Mr. Pease said that statutory 
authority for the issue of licences to establish wireless stations was 
conferred by the Wireless Telegraph Act, 1904. 
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South African Electrical Imports. 


In a report, published by the United States Department of Com- 
merce, TRADE COMMISSIONER P. J. STEVENSON, of Johannesburg, 
states that the 1921 total of electrical imports into South Africa 
was valued at £I 876230, compared with £I 634 428 in 1920, 
£963 379 in 1919, and £965 717 in 1913. The bulk of the business 
is done in five classes of electrical equipment. The largest group 
is that of miscellaneous materials, imports of which were valued 
at £523 706in 1921, a slight increase over the 1920 figure of £482 327. 
Cable and wire importations, which in 1920 were the second largest 
group, with a value of £417 362, declined to third place in 1921, 
with a value of /394 470. On the other hand, imports of miscel- 
laneous electrical machinery became the second largest in 1921 by 
reason of a marked increase from /320 815 to /396 449. 


Motors and Incandescent Lamps. 

In 1921 shipments of motors were practically identical with those 
of 1919, the figures being 15 503 and 15053 kW respectively, but 
the value increased from {95 162 to £239 930, compared with the 
1920 total of {150 913 for 11 808 kW. Incandescent lamp imports 
were about 70 per cent. greater in the past year than in 1920, 
measured by values, the actual increase being from /78 545 to 
Í133 140. The United Kingdom was the leading snpplier for this 
market, as has been the case since 1918. While the United States 
has lost the dominating position held in that year, the trend in 
American imports has been steadily upward and satisfactory. 

The higher percentage of trade held by Great Britain is due to 
its outstanding position as a supplier of cable and wire and, to a 
lesser extent, of miscellaneous material. Holland ranks third, 
almost entirely by reason of its large trade in incandescent lamps. 

While the imports from Germany were not large in 1921, the 
increase was substantial—from £2 325 in 1920 to £26033. In the 
pre-war period Germany ranked first, as a result of heavy shipments 
of electrical machinery. Japan’s trade, which showed such an 
increase during the war and post-war periods, has been severely 
curtailed in consequence of unsatisfactory quality and service. 


Batteries. 

During the past year the United Kingdom was the leading supplier, 
by a small margin, of primary batteries. Out of total imports 
valued at {29 823, the United Kingdom is credited with £12 867, 
against £11047 from the United States. While this figure has a 
favourable aspect, the true aspect is more apparent when it is 
known that the British total has increased from £2 302 in 1919 to 
its present figure, whereas the American dropped by about /6 600 
from the 1920 total of £17659. Denmark was the only othcr 
supplier of importance, with a trade of £5 217 in 1921 and {2 270 
in 1920. Imports of secondary batteries were practically halved 
in 1921, the total being £36 506, compared with £73 859 in 1920. 
Due to the strong position of American automobiles in South Africa, 
this trade has been largely in American hands; but the figures 
for the last year are none too impressive. While the British figure 
declined from £26 313 to £16 528, the American total fell from £46 627 
to £19 874. In this line there is practically no other competition. 


Electric Vehicles at Newcastle. 


An inquiry was held in NEWCASTLE last week by Mr. J. C. Dawes 
Ministry of Health, into the Council’s application to borrow {12 000 
for the purchase of additional mechanically-driven vehicles for the 
collection of refuse, transport purposes, etc. After the formal 
opening of the inquiry objectors were called upon, but none presented 
themselves. The inspector then proceeded to hear the evidence in 
support of the application. The City Engineer (Mr. Steele) presented 
his report and stated that the results of tests made upon the costs of 
transport by horse and mechanically-driven vehicles respectively, 
for the works of the department, showed the approximate cost per 
week of an electric vehicle to be {10 6s. 11d.; of a steam vehicle, 
£12 185. 1od. ; and of a petrol vehicle, £13 os. 4d. The city was 
divided into 28 districts, a selection being made for the purpose of 
carrying out the tests. In each of the districts tested mechanically- 
driven vehicles gave a lower cost than horse drawn vehicles. While 
the electric vehicle was the most economical of all, its suitability 
for the purpose was limited. ‘The vehicles suggested to be purchased 
were three steam, four petrol, and three electric, with, in addition, 
a street-gully cleansing machine, at an estimated cost of £1 200. 
Thirty-three horses would be displaced. 


Personal and Áppointments. 


ALDERMAN T. PARKINSON has resigned his position of chairman of 
Preston Electricity Committee. 


Herts County Council] has appointed Mr. James Dossin, of 
Hertford, temporary electrical engineer at the Ware Park Sanatorium, 
to superintend the installation of the electric lighting, steam heating 
plant, etc. 

At a smoking concert arranged by the Cardiff | Tramways' branch 
of the Transport Dockers’ Union last week, Mr. A. J. ATTWELL, the 
retiring secretary and Mrs. Attwell were presented with a case of 
cutlery and a suit case. Miss Iris Attwell received a manicure set. 
Mr. R. L. Horsfield (tramways manager) made the presentation on 
behalf of the branch. 
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Electrification of the French Railways. 


DETAILS OF THE SCHEME to electrify the whole of the French railway 
system were recently given in an interview with M. le Trocquer, Minis- 
ter of Public Works, who stated that after an exhaustive inquiry, 
confirmed by the visit of a technical mission to the United States, it 
had been decided to electrify the whole railway system, thereby 
reducing the running costs and obviating the import of foreign coal. 
The continuous current system of 1 500 V would be used, but it 
would be possible to employ either the third rail or overhead wire. 
Already the various companies have begun work on the electrifica- 
tion of their more important sections. 

According to the ‘‘ Financial News,” the system of the Midi Co. 
will be completed first, probably in 1926, owing to the water power 
available in-the Pyrenees. The Orléans line has also made good 
progress, and in four years the line from Paris to Brive, with many 
branch lines, will have been electrified. The P.L.M has elaborated 
plans to utilise the extensive water power of the River Rhóne. The 
river, together with the waterfalls of the Alps, will provide the 
necessary current and 93 per cent. of the company's lines will have 
been completed in four years' time, including the lines linking up 
with the Italian railways which are also in process of electri- 
fication. Then will follow the electrifying of the main lines from 
Paris to Marseilles, Lyons and Geneva, as well as the Paris suburban 
system. If nothing unforeseen happens to hinder the work the 
whole of France below the basin of the Loire will be served by 
electrified railways within twenty years’ time. The economy 
in coal alone will amount to 3 ooo ooo tons per annum. 


Electricity Supply in New South Wales. 


The annual report of the chief electrical engineer of the New 
South Wales Ровис Works Dept. (Mr. W. Corin) shows that a 
good deal of work has been carried out during the past year in con- 
nection with municipal electric supply schemes, and the preliminary 
investigation of hydro-electric projects and the water-power re- 
sources of the State. Some schemes have been held up by the 


high prices of plant, but towards the end of the year prices were 


appreciably lower, and more rapid progress is expected this year. 
The water-power resources of the northern part of the State dealt 
with comprised the Clarence River, Boonoo Boonoo River, Emigrant 
Creek, and the Hume Reservoir on the Murray River. 

During the year the Hydro-Electric Committee has been practi- 
cally at a standstill owing to the prevailing stagnation. Tenders 
for machinery for the Burrinjuck and Nymboida schemes wére 
received, but none was accepted owing to the unfavourable financial 
situation. The details of these schemes have, however, been 
further developed in readiness for the time when the work will 
be actually undertaken. 

The conference on bulk supply reported and recommended the 
institution of a commission with suitable powers to control and 
regulate the distribution of electricity in bulk, as in Great Britain, 
the United States of America, Victoria and Tasmania. In addition 
theConference at the request of the Minister reported on the question 
of registration of consulting electrical engineers and the licensing of 
wiremen. The Conference suggested that the Institution of Engi- 
neers should draft a ВШ on the subject, but the licensing of wire- 
men is to be left to the projected Electricity Commission. 


South Africa's Wireless Schemes. 


A message from Reuter states that in the Union House of Assembly 
last week GENERAL SMuTS said the Government was in possession 
of three wireless schemes—namely, Marconi's, Elwell's, and the 
British Post Office's. The Elwell proposal was based on the 
Poulsen arc system, which the British Government were abandoning. 
The British proposal, involving as it did a State built and State 
operated station, was open to certain objections, including difficulties 
of finance and of keeping the service up to date. General Smuts 
enumerated the many advantages of the Marconi offer, which pro- 
vided for the formation of a South African company with a capital 
of half a million sterling, of which the Marconi Company of England 
was prepared to subscribe four-fifths, while one-fifth was to be 
subscribed in South Africa. The Union Government was to 
nominate one director. Of the capital /400,000 would be devoted 
to the erection of a wireless station of the vacuum tube type, which 
was now recommended by the British authorities, and had already 
been adopted in Australia. . This station would be capable of 
speaking with every continent, and the Marconi Company would 
instal fresh patents from time to time. The Company was not 
asking for a monopoly, and the Government would have the right 
to expropriate the company or renew its licence every ten years. 
The Government, General Smuts concluded, had not yet taken a 
final decision, but at present the arguments were strongly in favour 
of the Marconi offer. 


The annual sports meeting of the Sports and Athletic Club of 
J. H. Tucker AND Co. will be held to-morrow, Saturday. In 
addition to the usual contests for the Cups presented by the directors, 
there will be a number of open events, and a cordial invitation is 
extended to al] friends who find it possible to attend. The meeting 
will be held in the Sports ground at the rear of the factory in King’s 
Road. 
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Electricity Supply. : | 

Norwich City Council has decided to apply to the Electricity 
Commissioners for sanction to erect a new generating station at 
Thorpe. "The cost of the scheme is estimated at {£273 ооо. 

The Ж lectricity. Commissioners have provisionally arranged 
October x 7th for the local inquiry at SHEFFIELD into the scheme 
submitted Бу е id ea for a joint electricity authority for 
the N orth- ast 4 j n ° 

SKIPTON Urban Council has decided to make application to the 
Electricity Commissioners for an Order to suspend for a period of 
fve years ene fund contributions on the past loans in 
conectic rx with the electricity undertaking. 

ROTH Xx R HAM Corporation have just received news that the Prince 
ofWales, im fulfilment of a promise made before he went to India 
lat yeax, has consented to open their new power station next 
February. апа to start up the 30 ooo kW B.T. H. turbo-alternator. 

CANNO «C EX CHASE CoLLIERY Co., LTD., are applying to the 
Electricity Commissioners for a Special Order authorising the supply 
of electricity in the parishes of Burntwood, Edial and Woodhouses, 
шеста апа Ogley Hay Rural, іп Lichfield Rural District ; 
and in tthe whole of Brownhills Urban District. | 

EDINBURGH Electricity Committee recommend the following 
revised scale of charges :—Lighting, 43d. per unit—a reduction of 
jd; power, for the first 2 ооо units, 2d. per unit; from 2 ooo to 
40000, x - d. ; for all quantities above 40 ооо units, 1:4d. ; cooking, 
heating, etc., 14d. per unit. The reductions will make a decrease of 
a" 7°20 «om the estimated revenue for the year, leaving a credit 

nce of £5 500. 

The Engineering Advisory Committee of the Sourn-East LAN- 
CSHIRE ELECTRICAL Boarp held its first meeting at the Man- 
chester Town Hall last week, and appointed Mr. S. L. Pearce, 
Machester City electrical engineer, as chairman, and Mr. C. D. 
Taite, engineer and manager of the Lancashire Electric Power 

» as -wice-chairman. The committee also conducted ordinary 
Acc and ae with items referred to them by constituent 

es and by district commissioners. | 

Ns Proposal from Hackney Borough Council to amalgamate HACK- 
Musei 1» STOKE NEWINGTON ELECTRICITY UNDERTAKINGS has been 
бесеу ca, Бу the latter Borough Council. Mr. Starbuck (chairman of 
Pow er Inittee) said the contract of the North Metropolitan Electrical 
Newin istribution Company was in force until 1928. Stoke 

Ston’s net profit last year was £3 613, while Hackney’s was 
{BI 26 . ; 
would Б Under the proposed scheme Stoke Newington's share 

Pus only one-twentieth of the whole. 
privat ERSrELD Urban Council has agreed to the proposals of a 

i 2 Company for lighting the district by electricity. Overhead 

Aare to be used throughout the town, except in the High Street 
€. a portion of Chapel Street and Lavant Street, where under- 

415 X rnains will be laid, and the Council is to take 100 lamps at 

S. per lamp per annum for at least five years, the lamps to be 
will ту” € Xcept where underground mains are laid, where the lighting 
tina] €qQuivalent to 100 c.p. The Council has the option of addi- 
tow, mps up to 40 at a pro rata charge; and it also has the 
on give JS f purchasing the undertaking at valuation as a going concern 
25 yes tier twelve months' E after the expiration of 10, 15 or 

" — Ys, or a further period of years. 
ad the meeting of the LoNDON County Counci on Tuesday the 

to ao Committee on London Electricity Supply were authorised 
Elec ‘© any necessary steps in connection with the issue by the 
eici Commissioners of a draft order under Sec. 5 (4) of the 
tht icity (Supply) Act, 1919, or with respect to any other measures 
of ау be taken by the Commissioners to secure the reorganization 
HN ©Ctricity supply in Greater London, provided that any action 
MES may be taken by the Committee shall conform to the policy 

down by the Council on the subject. The Committee were also 
authorised to take any further action that may be called for in 
СОП с сур with the applications of the Managing Committee of the 
South, Eastern and Chatham Railway Company and of the West 
КЕКЕ Electric Company for consent to erect new generating stations 

arlton and at Belvedere respectively. | 

€ North Wales Power and Traction Company has begun to 
Supply electricity in bulk to CoL.wyn Bay URBAN COUNCIL, at a 
Charge of 1]d. per unit, and the consumers supplied by the Council 
are looking forward in consequence to a substantial reduction in 
their Charges in the near future. The power company transmits 
the electricity from Dolgarrog by an overhead transmission line, at 

a Pressure of 30 ooo V, to its substation in the Colwyn Bay Urban 

ict at Bronynant. For lighting purposes it may be used 

at 220 V, and for power purposes at 440 V. Last week the 

company began the erection of a transmission line from the 

sub-station at Bronynant to the Llandudno electricity works, and 

it 1$ hoped that in a few weeks’ time this town will get its bulk 
supply, for 14d, instead of rod. as at present. 


Tug WESTERN CENTRE OF.THE INSTITUTION OF ELECTRICAL 
ENGINEERS held a successful summer meeting in the Gloucester and 
heltenham district on Monday last. The principal business con- 
sisted of a lunch at Cheltenham, followed by a motor trip to Stroud, 
Hui Stad M lley, Birdlip, and Gloucester. In the course of the tour 
та Works were visited and Gloucester Cathedral was 
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Electric Traction. 

Нлл. Tramways Committee have agreed to apply for a loan of. 
£29 ооо for the renewal of rails on the HESSLE Roap track. 

An agreement has been arrived at between the local authorities 


and the Tramways Company with regard to tbe clauses in the BLACK 
COUNTRY TRAMWAYS AND LIGHT RaAiLWAYS BILL 

The new depot, offices, and shops erected for the MIDDLESBROUGH 
Tramways in Parliament Road were formally opened last week 
by Councillor E. Turner, chairman of the Tramways Committee. 

At the meeting of WOLVERHAMPTON Town Council last week, 
Alderman Gibbons said that since the minimum tram fare had been 
reduced from 2d. to 14d. there had been a reduction in tram receipts 
of £126 per week. 

Twenty years ago 84 trains served Ealing daily. The new service 
now provided by the District Rattway and Central London 
Extension provide Ealing Broadway with 228 trains direct to and 
from the City and West End. 


In the next BIRKENHEAD Corporation Bill the Tramways Com- 


: mittee propose to apply for authority to form and control queues of 


passengers waiting for trams and buses, and to use the tramways for 
carrying animals, goods, minerals, parcels and mailbags in addition 
to passengers. | . 

The Lord Provost's Committee of EDINBURGH Town Council 
has decided to delete from the Provisional Order which the Cor- 
poration is promoting the clause empowering the construction of 
tramways in St. Andrew Square, along George Street, and through 
Charlotte Square. 

Out of a total sum of 4375 ооо, which has been allocated as 
Government compensation to the smaller railways under the 
Railways Act of 1921, £133 367, or more than one-third, is payable 
to the East Гомром RariLWAY Company, the balance going to the 
twenty-one '' worked companies ” which are entitled to share in the 
total allocation. 

WALTHAMSTOW Council has decided that during the present 
vacations of the Council's elementary schools, each adult passenger 
travelling on the tramways between the hours of ro a.m. and 4 p.m. 
may be accompanied by two children, not over twelve years of age. 
This concession will not apply to Saturday, Sundays, August Bank 
Holiday, and the Tuesday following. 

Two mass meetings of BRADFORD tramwaymen were held on 
Monday to consider the action of the employers in giving notice to 
abolish the sliding scale agreement, and it was unanimously resolved 
to support the Transport and General Workers' Union in any step 
they may take towards resisting ''this unjustifiable and unwar- 
ranted attack upon the standard of life of the tramway workers.” 


As the result of visits to Birmingham and Liverpool, in order to 
inspect the arterial roads in those cities which are being constructed 
with sleeper-track high-speed tramways, a committee of MIDDLESEX 
County Council report that they have been impressed with the 
success of the.schemes. They think it is the right system to adopt 
for such cases as the Uxbridge Road, and recommend negotiations 
be opened with the London United Tramways, Ltd., in order to 
arrange terms. 

According to the “ Railway Gazette ” there is to be found.on the 
Mersey RaiLWAY an alternating current track circuit which for 
its length has probably the lowest ballast resistance in the world. 


"This track circuit is on the part of the line which passes under the 


river. The length is 367 ft. and the ballast resistance is only 0.105 
ohms. This is due to the fact that salt water has percolated from 
the river and reduced the insulation resistance of the ballast to an 
almost negligible amount. 


On Monday evening a TRAMCAR proceeding in the direction of 
Holloway LEFT THE METALS just after it had rounded Highbury 
corner, and for a few yards ran along the road. The driver did bis 
best to control the car, but was unable to prevent it colliding with 
another which had only a few seconds earlier left its stopping stage 
outside Highbury Underground station. The runaway car was 
fully loaded with passengers, whilst the other car had a fairly heavy | 
load. The force of the impact was very great, and, according to a 
spectator, one side of the car which^was run into was lifted right 
off the track. Fortunately the runaway car veered a little away 
from it, and was then brought toa stop. It was a head-on collision, 
and splinters of glass were scattered over the road and amongst 
passing pedestrians. One person was slightly injured. 


The annual outing of the staff of FRANCIS POLDEN AND Co, 
London, took place on Saturday, July 22nd, when an enjovable day 
was spent at Brighton, the party leaving London at 8 a.m., and 
arriving back at 10 p.m. A pleasing item which did not appear 
on the programme was the presentation, after lunch, to Mr. Polden 
of a case of brushes and comb on behalf of the office staff by Mr. 
Gill, and a silver rose bowl by Mr. Cosgrave on behalf of the works 
staff. During lunch speeches were made, Mr. Polden, Mr. Campbell. 
Mr. Oswald (a director), and Mr. Revell, expressing the happy state 
of the affairs of the company, which, as pointed out by Mr. Polden, 
is only possible anywhere, on the condition that every man does 
his duty, and all strive for the good of all. 
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Business Items, etc. 


Premises at 180, Snargate Street, Dover, have been opened by 
Јоңмѕом AND’ Watts, electricians. 


HOLLINGS AND GUEST announce that the figures given in their 
price list, which up to July 19th were subject to 20 per cent. advance, 
are now nett. " 


The works of the Lonpon ELEcTHjc Firm, Croypon, will be 
closed for the annual holiday from August 4th to August 14th. 
A small staff will be kept at the works to attend to urgent business. 


THE WESTERN ELECTRIC COMPANY have appointed LIONEL 
ROBINSON AND Co. sole selling agents for London, Middlesex and 
Surrey, for their B.A.G. diffusers. A range of samples is on view 
at the company’s showroom, at 3, Staple Inn, W.C.1, and catalogues 
are now being sent out to the trade. 


W. LiLey AND Co. would be glad if their customers would note 
that their present address is '' Electricity House,” 62, Hope Street, 
Liverpool. Thev removed from 3o, Benson Street to larger premises 
at the above address at the beginning of the year. Their telephone 
number remains the same—Royal 2654, also their telegraphic 
address, ‘‘ Үе, Liverpool." i 


We understand that under the arrangement announced last week 
between the FALKIRK IRON COMPANY and the HOTPOINT ELECTRIC 
APPLIANCE CoMPANY, Mr. F. H. Howell, who has been the electrical 
representative for the Falkirk Company, has now been appointed 
London sales manager for the Hotpoint Company, and will in future 
be found at 21, Berners Street, W.1, from which address he will con- 
- trol the sales of '' Falco ” and '' Hotpoint " electric cooking and 
heating appliances. 


CONNOLLY BROTHERS announce that they are making material 
reductions in the prices of “ Nonsol’’ adhesive rubber insulating 
tapes without in any way affecting the high standard of quality. 
The old method of schedule rates, whereby the prices varied 
according to the weight ordered at a time, has been eliminated, and 
is substituted by flat rates, as follows: Double faced black or white, 
} in. and j in., in 4 10. rolls, 2s. gd. per Ib. ; 1 in., in } Ib. and т Ib. 
rolls, 2s. gd. per lb. ; single faced white, straight cut, 3s. 9а. per Ib. ; 
bias cut, 20 per cent. on the above prices. Less 2} per cent. for 
monthly account. The adhesive and insulating properties are 
guaranteed under any climatic conditions, and wil] not dry. 
The guarantees under which “© Nonsol ” has hitherto been sold, are 
maintained, i.c., ' The adhesive and insulating properties are 
guaranteed under any climatic conditions, and will not dry out." 


Institution Notes. 


Mr. P. T. Davies has been elected president of the CANADIAN 
ELECTRICAL ASSOCIATION for the ensuing year, and R. J. Beaumont 
(Shawinigan), A. P. Doddridge (Quebec), and L. W. Pratt (Hamilton) 
as first, second and third vice-presidents respectively. 


MR. J. A. PRIESTLEY, cleansing superintendent of the Sheffield 
Corporation, has been elected chairman of the Electric Vehicle 
Committee of Great Britain, and Mr.W. H. L. Watson, of Electricars, 
Ltd., and Mr. W. Worby Beaumont, vice-chairmen. Mr. E. E. 
Hoadley has been re-elected hon, secretary, and Mr. J. Christie hon. 
treasurer, 


FINSBURY TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION 
have decided to present a bronze medal, to be called the Wallis- 
Jones medal, for the best paper written by any member of the 
Old Students’ Association which has been accepted and read before, 
or published by, any engineering, chemical or scientific institution 
or society. The medal will be awarded for mechanical, chemical 
and electrical papers in sequence, and in accordance with the 
. Presidency of the Association, the next award will be for mechanical 
papers. Any member of the Old Students’ Association who was 
a student of the mechanical or civil engineering department of the 
College may submit for competition for this medal a paper written 
by himself,accepted and read before, or published by, any engineering 
or scientific institution or society during the period from July 15, 
1919, to June 30th, 1922. A copy of such paper must be sent to 
Mr. H. P. Guy, hon. sec., Finsbury Technical College Old Students’ 
Association, 74, Silver Street, Edmonton, N.18., not later than 
September 30th. The adjudicating committee will consist of Prof. 
W.H. Eccles and the President of the Association, with power to 
consult any eminent colleague they may wish. 


Several new publications have recently been issued by the 
GENERAL ELECTRIC COMPANY. 


We haveffreceived from the British THoMsoN-HovsroN Со. a 
copy of their ‘‘ Keep Cool” leaflet (No. 234), containing full par- 
ticulars and prices of the various B.T.-H. clectric fans. 


The widefrange of air compressors manufactured by W. H. A. 
ROBERTSON AND Co., of Bedford, is shown in a booklet which the 
firm have issued in response to requests from customers. Among 
the many types illustrated and described are ‘“ Robertson ” single 
and double-cvlinder compressors, single-acting. compound inter- 
cooling compressors, horizontal compressors, etc. 
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Wireless and Telegraph Notes. 


The work of laying underground telephone cables from NEWCASTLE 
northward to Catcleugh, where a junction will be made with the 
Scottish section, was begun last week. It will cost £500 ooo. 


The accounts of the DANISH STATE TELEGRAPH SERVICE for the 
financial year ended March, 1922, showed a reduced deficit of 
739 000 kr., against 4 028 315 kr. the previous year. The first two 
months of the new year, April and May, have shown a surplus of 
about 250 ooo kr, 


The girl telephone operators at STOCKHOLM and GOTHENBURG 
are out on strike owing to the refusal of the Telegraph and Tele- 
phone Board to accept their demand for a joint wage agreement. In 
Stockholm about 2,000 girls are involved, and the local service is 
practically paralysed. 


The Swiss telephone authorities have just completed the laying of 
a second direct line between ZERMATT and BRIGUE. The Federal . 
Administration propose to provide for regular telephonic communica- 
tion between Zermatt and London for the use of the gencral public 
every day after 6 p.m. 


Mr. F. G. CREED, whose automatic telegraph printing apparatus 
is well known to newspaper telegraphists, has succeeded in adapting 
his system to the transmission and reception of wireless messages at 
high speed. The messages go through similar stages of transmission 
and reception to those in land telegraphy, and speeds of well over 
roo words per minute have been achieved, and are being daily 
maintained, on various commercial sefvices. | 


A Reuter’s message from VIENNA states that it is announced there 
that the INDIAN GOVERNMENT is about TO PURCHASE A LARGE 
QUANTITY OF MATERIAL for construction of a new telephone system 
in India, and among those who have sent in tenders are Austrian 
factories. A British technical expert has been despatched to 
Austria to make investigations and to ascertain whether these 
factories are in a position to carry out any eventual contracts 
satisfactorily. 


The “ Times " Vienna Correspondent states that the decision of 
the Austrian Government to grant a concession to the British 
Marconi Company to erect and operate a WIRELESS STATION IN 
AUSTRIA is meeting with considerable opposition on the part of 
supporters of the German Telefunken Company, who allege that 
undue influence was brought to bear upon the Austrian Government 
to accept the offer of the British company in preference to that of 
its German competitor. The Telefunken Company is leaving no 
stone unturned to obtain the backing of the Pan-German opposition 
in the National Council in order that the Government decision may 
be reversed before the final grant of the concession. 


LJ 


Miscellaneous. 


Án illustrated booklet, issued by the HuMPHRY ELECTRIC Co,, of 
Bristol, contains particulars of the '' Honomi " wiring system and 
of wiring accessories supplied by the firm. 


Owing to coming into contact with a live wire which had fallen 
on the floor of the BLAENCAEGURWEN COLLIERY, Tudor Williams, 
an assistant electrician at the collicry and a well-known Rugby 
player, was killed on the 24th inst. К 


Baughan and Co., electrical engineers, of Reading, and the 
Reading Electric Supply Co., have each subscribed 50 guineas to a 
fund for providing UNIVERSITY COLLEGE, READING, with additicral 
income to enable it to obtain a university charter, 


An agent in ARNHEM is desirous of getting into touch with United 
Kingdom manufacturers of electric light fittings with a view to 
representing them in the Netherlands and her colonies. Particulars 
may be obtained from the Department of Overseas Trade. Refer- 
ence No. 67. | 


On the 2oth inst., {һе RovAL ASSENT was read to the following, 
amongst other new Acts of Parliament :—Tramways Order Con- 
firmation Act, Torquay Corporation (Electricity) Act, Lordon 
Electric and City and South London Railway Companies Act, 
South Wales Electrical Power Distribution Company's Act. 


As the outcome of the Joint Conference between the ENGINEERING 
AND NATIONAL EMPLOYERS’ FEDERATION and the ENGINEERING 
TRADES Unions on the employers’ proposal for a reduction of the 
war bonus, a ballot of the men is being taken on a suggested reduction 
of 16s. 6d., to be effected by three equal instalments, on July 31st, 
August 28th, and September 25th respectively. 


The Duke of Connaught last week unveiled the ROYAL ENGINEERS’ 
WAR MEMORIAL at Brompton Barracks, Chatham. At the outbreak 
of the war, his Royal Highness stated, the corps consisted of 1 833 
officers and 24,172 men. On armistice day it consisted of 17 711 
officers and 300 222 other ranks. The casualties, killed and died, 
numbered т 066 officers and 18 589 men, Sixteen Victoria Crosses 
were awarded to members of the corps in addition to 484 Distin- 
guished Service Orders, 2001 Military Crosses, and a large number 
of other decorations. 
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Imperial Notes. 


ARARAT (Victoria) Council has decided to spend {2000 for 
extensions of the electric supply undertaking. 


LisMoRE (N.S.W.) ratepayers have decided against a proposal to 
borrow £35 ooo for a municipal electric supply scheme. 


PRETORIA is seeking powers to raise a loan of /275 ooo for public 
works. Of this sum it is proposed to devote /400 ooo to the erection 
of an electric power station, and £50 ooo to the tramway service 


Good progress is being made in the erection of the big hydro- 
electric station of the MANITOBA Power Co. and it is expected that 
the first section will be ready to deliver power to Winnipeg before 
next Christmas. 


As soon as the survey of the Mersey River, which is now in 
progres, has been completed by the TASMANIAN GOVERNMENT 
HvpRo-ELECTRIC DEPARTMENT, definite proposals will be submitted 
to the DEvoNPoRr Council for the supply of electricity in bulk. 


The water power available on the Abitibi River and its tributarie: 
in NORTHERN ONTARIO are to be developed in order to provide 
power for operating the Temiskaming and Northern Ontario 


Railway, which is to be converted to electric traction, and also 


for industrial power purposes. 


The Bell Telephone Company are equipping an AUTOMATIC 
EXCHANGE in East Toronto, This is said to be the first automatic 
telephone exchange in Toronto, and another will be erected when. 
developments justify it. The company will only replace the 
existing manual exchanges as they become obsolete or overloaded. 


The General Purposes Committee of Catcutta Corporation have 
accepted their Engineer's estimate of R.300 000 (£20 ооо) for the 
purchase of eight electric lorries, as the two 34 ton Garrett electric 
lorries at present in use in the Corporation's service, although more 
expensive in first cost than petrol lorries, have proved more efficient 
and cost about 50 per cent. less in running expenses. . 


The Town Council of CAIRNS (Queensland) have applied to the 
Government for sanction to a loan of /20 ooo for electricity works. 
Suction gas plant will be installed, as an alternative hydro-electric 
scheme would have cost /40 ooo (about twice as much as the one 
adopted), though it would have provided more power, and would 
have enabled extensións to be more readily and cheaply. 


GRAFTON (N.S.W.) Council is considering a proposal by Frazer 
and Co., sawmillers, for the lighting of Graíton by electricity. 
The company's terms for electricity in bulk are 5d. per unit between 
4 p.m. and midnight, with a minimum of 50 ooo units per annum, 
and a guarantee of three years; 74d. per unit with two years’ 
guarantee, and 1s. 3d. per unit, with one year's guarantee. . 


Mr. €. B. Davies has submitted a report on a small scheme of 
electricity supply for KINGBOROUGH (Tasmania) municipality. 
Current is to be taken from the Government hydro-electric depart- 
ment at Electrona. Three-phase current will be supplied at 415 V 
for power and 240 V for lighting and domestic purposes. It is 
suggested that the Council should do installation work at 25s. per 
light. Capital expenditure is estimated at £3 780 105., and annual 
revenue at £I 570. 


In the report of the LAUNCESTON (TASMANIA) city electrical 
engineer and superintendent of tramways (Mr. R. J. Strike) for the 
year ended June, 1921, itis stated that the net revenue of the electric 
supply department was /48 031, and the net profit /2 707, against 
£2758 in 1919-20. Units sold, including traction, were 4 607 702, 


and maximum load was 1 847 kW. The total revenue of the tram- 


ways department was £42 592, and the net result, after providing 
for interest, sinking fund, etc., was a deficit of £501, compared with 
£2 796in previous year. Car miles run were 461 822, and passengers 
carried 4 425 330. 


The Simla correspondent of the ‘‘ Manchester Guardian ” states 
that the FiscAL Commission of eleven members, which was appointed 
last September, has submitted its report to the Government. 
Álthough the contents of the report are not likely to be made 
public for some little time it is understood that the Commission 
recommends : Díscriminate protection; the abolition of counter- 
vailing Excise duties; Imperial Preference where no economic loss 
is caused to India ; the appointment of a tariff board, and a policy 
of general industrialisation of the country. It is also understood 
that the free import of English machinery is suggested with a 
lighter tax on foreign machinery. 


In returning a verdict at the adjourned inquest last week on the 
FIRE AT THE Moor LANE SUBSTATION of the Metropolitan Railway 
Co., on June 25th, the jury were agreed that the cause of the same 
was an electrical fault in No. 3 transformer in the apparatus in use 
at this power station, and that the spread of the fire was due to the 
absence of sand or other sufficient fire extinguishers. They con- 
sider that the engineer in charge should have summoned the fire 
brigade very much earlier than was done, and recommend more 
frequent examination of the apparatus at this sub-power station, 

and the proper provision of suitable fire extinguishers, owing 


to the congested nature of the area in which the station is 
Situated, 
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Foreign Notes. 


An additional 20 electric locomotives, at a total cost of 11,000,000 
francs, have been ordered by the Swiss FEDERAL RAILWAYS from 
home factories. The naximun: speed is to be 90 km. per hour. 


On July oth the Governments of SovizT Russia and ANGORA 
signed an agreement for direct railway communication between 
Moscow, Tiflis, Alexandropol, and Kars, also a postal and telegraphic 
convention and an agreement in regard to transit of goods via Batum. 


It is announced that a syndicate of American bankers has agreed 
to advance a sum of ten million dollars for the erection of HYDRO- 
ELECTRIC WORKS IN lrALY. А Bill has been introduced in. the 
Italian Chamber for the exemption of these and similar bonds from . 
taxation. 

It is reported that the tramway between Moscow and Petrovosko- 
Razumovosko, a distance of 44 versts (about 3 miles), has been 
converted to electric traction, the work having been carried out in 
20 days. The fare has been fixed at 225 ooo roubles, whereas the 
train fare is 600 ooo roubles. 

The Bill to authorise the erection of high tension transmission 
lines and the equipment of hydro-electric works in FRANCE, has been 
adopted by the Senate. The Bill, which has already been passed by 
the Chamber of Deputies, provides for the erection of dams and so 
removes the irregularities in power supply of central stations. 


Extensive improvements are being made in the BELGIAN Telephone 
service, especially with regard to the trunk lines. The automatic 
system is being established in three communes in Brussels and is 
expected to be in full working order during the current year. Atten- 
tion is also being given to the installation of underground cables 
in substitution for the present overhead system. 

For the purpose of developing some 15 ооо н.р. by utilising the . 
water of the River Drac, at its confluence with the River Romanche, 
in the DEPARTMENT OF IsÉRnE, France, a reinforced concrete conduit 
has recently been completed, 1 500 metres in length, by 6 metres 
in diameter, capable of conveying to the turbines nearly 100 cubic 
metres of water per second under a head of from 7 to 14 metres. 


The Compagnie Générale de Télégraphie sans Fils is building a 
big WIRELESS STATION AT PHUTO, near Saigon, which will be open, 
the '' Engineer " states, in September. It will communicate directly 
with the stations at Sainte Assise and Tananarise, and the energy 
needed will be drawn from the Energie Electrique de l'Indo-Chine, 
which company is now building near Saigon a generating station of 


, 3 000.kW capacity. | 


It is reported by the '' Review of the River Plate ” that а member 
of the Senate of the Province of TUCUMAN (ARGENTINA) proposes to 
submita measure for theestablishment of atelephone service through- 
out the whole of the Province, with thecity of Tucuman asits centre. 
If the project matures tenders will probably be invited. The con- 
cession would be granted for 40 years, and during the first 20 years 
the telephone company would be exempted from payment of all. 
Provincial or Municipal taxes. The Province would also endeavour 
to obtain exemption from Customs duties of all materials imported 
by the company during the first 20 years. The Provincial Govern- 
ment and the Municipal Authorities would have the right to the 
free and permanent use ofa specified number of lines and apparatus. 
The construction and working of the telephone system would be 
effected, subject to the technical and administrative intervention 
of the Province, but wayleaves and other privileges would be 
granted free of cost. 

Considerable progress with the electrification of the AUSTRIAN 
STATE RAILWAYS was made last year, and it is officially stated 
that the results justify continuance of the work as far as financial 
conditions will permit. It is expected that the 4 400 H.P. Spullersee 
stations will be in operation next year, and the extension to the 


‘Rutz station, which will raise its output to 6 700 H.P., will probably 


be finished before the end of this year. Construction of the Mallnitz 
station is in progress, and it is hoped that preliminary work at 
Stubach will also be completed this year. These two stations 
will be of 7500 H.P. and 4 700 H.P. respectively. Electrification 
of the Arlberg division may be completed this year, the '' Times 
Trade Supplement ” states, and work is proceeding on the Salz- 
kammergut, Vorarlberg and connecting lines. Preparations for 
the electrification of the station yard at Innsbrück have begun. 
Rolling stock deliveries during 1922 will include 27 electric loco- 
motives for passenger service and 20 goods locomotives. 


The dispute between the MonTEVIDEO Municipal Council and 
the local tramway companies remains unsettled. The Montevideo 
Departmental Council recently considered a report by its legal adviser 
regarding the conflict, and eventually it was placed on record that 
the Council had taken possession of the undertakings in order to 
procure the resumption of public traffic which had been interrupted 
by the strike, and that the increase in tramwaymen's wages was 
one of the measures necessary for the execution of the plan. It 
is recorded that one councillor (Senor Silva Y. Antuña) voted 
against this declaration, and expressed the opinion that forcible 
measures ought not to be employed against foreign capital invested 
in works of progress for the country when it was affected by 
calamities such as strikes, during a period of acute crisis. The 
authorities, instead of protecting that capital, had compelled it 
to give way to labour exigencies disregarding the interests of the 
companies which had already suffered sufficient prejudice. 
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Companies’ Meetings, Reports, etc. 


Marconi International Marine. 


Addressing the shareholders at the annual meeting of the MARCONI 
INTERNATIONAL MARINE COMMUNICATION COMPANY on Tuesday, 
Mr. Godfrey C. Isaacs (deputy chairman and managing director), 
said that the net profit for the year amounted to £118 043, a figure 
slightly in excess of that of the preceding year. There was no doubt, 
however, that had they been disposed, the result of their year's 
work might have represented a sum approximately double the 
figure shown in the accounts. They were under no obligation to 
vary the contracts which they had entered into, and therefore could 
have stood by them had they so elected, no matter how bad business 
was with their clients, the shipowners. They felt, however, that they 
ought to bear some part of the loss which the trade generally were 
suffering, and although it meant that the shareholders received in 
consequence a reduced dividend for the past year, he had no doubt 
they would approve of the policy which the directors thought it 
right to adopt. A substantial part of the loss which they incurred 
arose from the endeavour they had made to retain operators in 
their employ, notwithstanding the fact that ships were laid up. 
This course was followed as long as possible, but in view of the con- 
tinued depression of trade and the prospect of ships being idle for 
a considerable time, they were eventually obliged to reduce their 
staff until such time as ships might be again in commission. He 


was glad to say that some half the number of ships which were laid : 


up were again trading, and a substantial number of operators had 
been re-engaged. | 

The redaced dividend (то per cent. for the year against 15 per 
cent.) was not a reflection upon the company's business. It was 
more the reflection of the country’s trade. He thought he could 
promise them that even if they had to go through this year a period 
of depression as great as that of last year, meeting it in the same 
reasonable way in which they elected to do during the past twelve 
months, they should not suffer to anything like the extent they did 
last year. He had every hope that they might be able to return to 
the rate of dividend paid in previous years. 


South Wales Electrical Power Distribution. 


In moving the adoption of the report and accounts at the annual 
meeting of the SouTH WALES ELECTRICAL POWER DISTRIBUTION 
COMPANY, at Cardiff Mr. W. Foster Brown, said the coal 
strike materially curtailed the demand for electrical energy from 
the company's power station at Treforest, but it was a matter for 
congratulation that they were able during the period of the strike 
to supply the power required by consumers for such essential work 
as pumping and ventilating at the collieries. The generating plant 
at the company's works had been running continuously for many 
years, and often during the war period under conditions of stress 
which it was not possible to avoid. This culminated last year in 
trouble with the machinery, and the joint effect of this and the coal 
stoppage had been to reduce the output for 1921 by 10 510 549 
units as compared with the previous year. It was satisfactory, 
however, that the demand upon the company's power station con- 
tinued to extend. In 1906, when the company made its first agree- 
ment with the Treforest Electrical Consumers' Company, the number 
of units sold per annum was between nine and ten millions. By 
1920 it had risen to 57 millions, and the gross annual revenue had 
increased from /28 ooo to about /зоо ооо. But for the abnormal 
circumstances of 1921, the output would probably have been main- 
tained, if not increased. To meet the continued expansion of the 
company's business, it had been necessary to make provision for 
largely increasing the capacity of the generating plant at the 
Treforest power station, and orders had been placed for a 15 000 kW 
steam turbine set of the most modern design. During the year 
an additional 4 600 H.P. of consumers' potential demands had Leen 
connected to the company's mains, bringing the total to 65 500 H.P. 


Vickers, Ltd. 


The annual meeting of VickEns, Lro., was held in Sheffield last 
week, Mr. Douglas Vickers, M.P. (chairman of the company), pre- 
siding. After referring to the loss sustained by the company 
through the death of Sir Francis Barker and Mr. I. T. Coffin, the 
late secretary, the chairman dealt with the accounts, an abstract of 
which appeared in our issue of July 14th. The year had been one 
of troubles, disappointments, falling prices and diminishing trade for 
practically all the engineering concerns in the country. The only 
exceptions known were the textile machine trade, in which their 
company were not interested, and the electrical trades. At the 
present time, with seven months of 1922 gone, there was no change 
for the better. If they did not know that trade must recover in the 
end and that every month brought nearer that revival, he should 
say that recovery was as far otf as ever. The electrical trade still 
showed best, though orders did not come in as fast as work went out. 
But whether bad trade continued or good trade came soon, there 
could be very few companies in as good a position as theirs to stand 
the strain of the former and so well equipped, both financially and 
materially, to meet the demands of the latter. This position was 
due to the cautious financial policy followed by the company, 
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HapriELDs, LrD., announce an interim dividend of 6d. per 
share, tax free, on the ordinary shares. 


THE NATIONAL Gas ENGINE Co. announces an interim dividend 
at the rate of 74 per cent., less tax, on the ordinary shares. 


THE Еріѕох SWAN ELECTRIC Co. announces that the dividend 
for the period ending July 31st, on the first preference shares, will 
not be paid. 


The directors of MATHER AND PLATT have declared an interig 
dividend on the ordinary shares of 3: рег cent., free of tax, for the 
half year ended June. 


BROMPTON AND KENSINGTON ELECTRICITY COMPANY has declared 
an interim dividend for the half year to June 30th on the ordinary 
shares at 9 per cent. per annum, less tax. 


The AUCKLAND ELECTRIC POWER Boarp this week offered for 
public subscription £350 ooo in debentures to bearer of {100 each 
at par. The issued was many times over-subscribed. 


The amount for disposal for the year 1921 of the ANGLO- 
PORTUGUESE TELEPHONE Co., after payment of income tax (£3 282) 
and providing for debenture interest and sinking fund (£6 850) is 
£9 939 (less {213 debit balance brought forward), which it is pro- 
posed to carry forward. 


The accounts for the year ended March 31st last of the ENGLISH 
ELECTRIC COMPANY OF AUSTRALIA show a profit of £45 543, which, 
with £30 310 brought forward (less /23 760, bonus distributed to 
subscribers of new issue) makes £53 093. Out of this sum a dividend 
at the rate of ro per cent. per annum is recommended. 


THE County or LONDON ELECTRIC SuPPLY Co., on Monday, 
offered for public subscription 500 ooo six per cent. cumulative 


preference shares of £1 each at par and 500 ooo ordinary shares of. 


ќт each at £1 2s. 6d. The issue was heavily overscribed, and we 
congratulate Sir Harry Renwick, chairman and managing director 
and the other directors of the company upon the signal success of 
such an important industrial issue. The company also announces 
an interim dividend on the ordinary shares for the half-year ended 
June 3oth at 6 per cent. per annum, less tax (against 5 per cent. 
last year). . 

Presiding at the annual meeting of RICHARD JOHNSON, CLAPHAM 
AND Morris, Ltp., recently, Mr. A. W. Johnson (chairman) said 
that while the profit was negligible, he felt he need make no apology 
in these extraordinary times, rather could they be thankful it was no 
less. Bearing in mind the nature of the business, which was that 
of stock-holding merchants, it was obvious that on a falling market 
such as they had scen for some time they must make losses by 
writing down the value of their stocks—even as, with the converse— 
a profit on a rising market, which took pláce at the beginning of the 
war, when the Government took the major portion of that profit 
and did not reimburse them to anything like the extent it took away. 
He thought that the company was to-day as sound as any industrial 
company of a similar nature. No goodwill appeared in the balance- 
sheet, though the goodwill of such a company had very considerable 
value. They had opened 192 new accounts in May and, altogether 
last year, 1 246. 


After deducting bank charges, dividends on preference shares 
and interest on debentures, LAUNCESTON AND DISTRICT ELECTRIC 
SUPPLY Co., for the year ending December 31st last, made a net 
profit of £1 131 which, with the balance of {110 brought forward 
from last year, makes a total of {1 241. The company points out 
that by clause B of the Launceston Electricity (Temporary Increase of 
Charges) Order, 1921, it is only authorised to pay a dividend of 
three quarters of the pre-war rate of dividend on its ordinary capital, 
which makes the rate of dividend to which it is restricted fifteen- 
sixteenths per cent. As this amount would be so small (£60 on 
the whole issue of shares) it has been resolved to recommend to 
the shareholders that it be held in reserve to add to any future 
dividend the company may be able to pay; the directors 
further recommend that /350 be put to depreciation, £150 to reserve 
write off the cost of Provisional Order (/214) from the capital 
account, and carry forward the balance of /467. 


The report of the CORDOBA LIGHT AND TRACTION CoMPÁNY for 
the year to March 31st last states that a scheme of arrangement was 
sanctioned by the Court on February 7th last. The accounts have 
been drawn in accordance with this scheme. The balance brought 
forward was {106 208. Against this, in accordance with the scheme, 
there has been debited /69 300, being 54 years' arrears of dividend 
to March 31st, 1921, less tax, on preference shares, These arrears 
have been satisfied by the issue of ordinary shares of the company. 
The sum of £5 ooo has been transferred to the share capital redemp- 
tion fund, leaving £31 908, which has been applied towards the 
reduction of discounts on renewal on December ist, 1920, and 
the recent cohversion of promissory notes, and meeting other 
expenses of capital reorganisation. The accounts for the year, 
after providing for administration expenses and charging £56 750 
for interest on debenture stock and promissory notes, £o 126 for loss 
on exchange, and £8 ooo for taxes, show a credit balance of £54 669, 
less £9 038 set aside for debenture stock redemption, leaving £45 630. 
Dividends and other charges absorbed £39 929, leaving {£5 701 to 
be carried forward. Since the date of accounts there has been 
issued further {150000 six per cent. debenture stock, carrying 
interest from April Ist, 1922. 
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- New Companies. 


SEMPLE, LTD. (12 301.)— Private company. Reg. in Edinburgh 
July 14th. Capital, £700 in 650 ordinary shares of {1 each, and 700 
deferred of 1s. each. Engineers (consulting, mechanical, electrical, 
etc.). Subscribers : P. S. Reed and D. R. MacDonald. Reg. office: 
101, St. Vincent Street, Glasgow. 

Stockport Lamp Co. 

SrockPoRT Lamp Co., Lrp. (183 305.)—Private company. 
Reg. July 21st. Capital, £1 ooo in {1 shares. Mechanical and elec- 
trical engineers, manufacturers of electrical accessories, etc. First 
directors : J. Higginson and J. A. Charlton. Reg. office: Bank of 
England Chambers, Tib Lane, Manchester. 

General Wireless. | 

GENERAL WIRELESS, LTD. (183 261.)—Private company. Reg. 
July 20th. Capital, £100 in £1 shares. To sell, purchase, let on 
hire, manufacture, fit, instal and maintain wireless telegraphic and 
telephonic apparatus, etc. Subscribers: P. J. Ashton, R. Sawford. 
Solicitors : Mye, Moreton and Co., 12, Serjeants Inn, Temple, E.C.4. 
Radio Equipment Co. 

Клоо EQUIPMENT Co. Ltp. (183242)—Private company. 
Reg. July rigth. Capital, тоо in £1: shares. Manufacturers, 
importers and exporters of and dealers in all kinds of wireless, 
radio and electrical appliances, etc. Subscribers: W. J. Hawkins 
and P. J. White. Reg. office : 427, Bank Chambers, High Holborn, 
W.C. 

H. C. Tofield. : 

H. C. TorrELD, Lrp. (183 066.) —Ргіуаќе company. Reg. 
July 12th. Capital, £2 ооо in £1 shares. Electricians, electrical- 
mechanical, heating, lighting and general engineers, etc. Per, 
manent directors: H. C. Tofield (chairman), Ann E. Tofeld. 
Secretary: Ann E. Tofield. Reg. office: Temple Passage, Upper 
Temple Street, Birmingham. 
Midlaad Motor Factors. 

MipLAND Motor Factors, Lro. (183 151).— Private company. 
Reg. July 15th. Capital, £5000in £1 shares. Electricians, mechanical 
engineers, suppliers of electricity, manufacturers of and dealers 
in electric, petrol and steam motor cars, etc. First directors: 
Т. Н. Wathes, W. C. Turner. Reg. office; Adjoining Barclay's 
Bank Buildings, 17, High Cross Street, Leicester. 

Wireless Telephones. 

WIRELESS TELEPHONES, Іту. (183 182).—Private company. 
Reg. July 17th. Capital, {1 ооо in £1 shares. Advisers, experts, 
consultants and contractors in connection with wireless telephony 
and telegraphy, and to undertake and carry out partial or entire 
installations, etc. Permanent directors are : F. Duxbury (chairman), 
T. A. Robins. Reg. office: 8, King Street, Leicester. | 
Andrew НосеЬевоа. 

ANDREW HUTCHESON, LTD. (12 302.)—Private company. Reg. 
in Edinburgh July 14th. Capital, £10 ооо in £1 shares. Electrical 
engineers, contractors, manufacturers of and dealers in electric, 
magnetic, galvanic and other apparatus and machinery, fittings, 
etc.. First directors : A. Hutcheson, J. Grindlay, J. Y. Hutcheson, 


J. Mare, and J. S. Paul. Reg. office: 104, West Campbell Street, 

Glasgow. 

Claremont, Johnson and Co. f 
GLAREMONT, JOHNSON AND Co., Їр. (183 228.)—Private 


company. Reg. July roth. Capital, {4000 in £1 shares. Im- 
porters and manufacturers of electrical appliances, etc., and to 
adopt an agreement with G. W. Johnson and L. Cohen. The 
first directors are : D. Cohen (permanent chairman), G. W. Johnson, 
L. Cohen, and W. J. Hodge. Registered by G. Fletcher Jones, 
12, Old Jewry Chambers, E.C. 

Settos ironworks. 

SUTTON IRoNWORKS, LTD. (183 130.)—Private company. Reg. 
July 14th. Capital, £2 ooo in £r shares. To adopt an agreement 
with Mining Economies, Ltd., and its liquidator, and to carry on 
the business of railway, electrical, mechanical and general engineers, 
founders, wire drawers, tool manufacturers, etc. First directors: 
J. W. Abraham, F. G. Small, and E. H. Tustain. Reg. office: 
75, Evershot Road, Stroud Green, N. 
Rediophonesc. 

RADIOPHONES, LTD. (183 125.)—Private company. Reg. 
July 14th. Capital, {5000 in £1 shares. Electricians, manu- 
facturers of generators, accumulators, suppliers and distributors of 
electricity and electrical energy for lighting, heating, telegraphic 
and telephonic communications, traction, motive power or other 
purposes, etc. Subscribers: F. S. Bennett, A. N. Mobbs. Solici- 
tors: Kenneth Brown, Baker, Baker, Lennox House, Norfolk : 
Street, W.C. 

R. J. Riehardsoa and Co. 

R. J. RICHARDSON AND Co. (Lonpon), Lro. (183 124.)—Private 
company. Reg. July 14th. Capital, £3000 in {1 shares. To 
adopt an agreement with R. J. Richardson and to carry on the 
business of manufacturers of and dealers in vulcanised fibre, 
ebonite and insulating materials, mechanical, electrical and general 
engineers, etc. First directors: R. J. Richardson, H. Griffiths, 
and J. E. Lines. Secretary: W. T. Asher. Reg. office: 10, North- 
ampton Square, E.C.1. 


Wreatmore’s A ed Engineering end Construetion Co. 


maelgamat _ 
RENTMORE’S AMALGAMATED ENGINEERING AND CONSTRUCTION 


Co, Lr». (183 160).—Reg. July r5th. Capital {12500 in 
10 000 12] per cent, cumulative preference shares of {1 each and 


The Electrician. 


IIS 


50 ooo founders’ shares of 1s. each. To carry on the business of 
electrical and wireless engineers, constructors of docks, bridges, 
etc., manufacturers of and dealers in gears and machinery of all 
kinds, etc. First directors: Lt.-Col C. H. Versturme-Bunbury 
and Dmitri Tchernine. i : 

E‘ectrical Instruments (Leeds). 

ELECTRICAL INSTRUMENTS (LEEDS), Ltp. (183 192).—Private 
company. Reg. July 18th. Capital, £1500 in fr shares. To 
acquire the business of electrical instrument makers carried on by 
A. L. Hill, C. F. Randles and G. E. T. Randles at Cross Fountain 
Street, Guildford Street, Leeds, as the ‘‘ Electrical Instrument and 
Magneto Co." Permanent directors: A. L. Hill, C. F. Randles, 
and G. E. T. Randles. Secretary: G. E. T. Randles. Reg. office: 
5, Cross Fountain Street, Leeds. | 
Ashley Wireless Telephone Co. 

ASHLEY WIRELESS TELEPHONE Co., Lrp. (183 106.)—Reg. 
July 14th. Capital, £50 ooo in £1 shares. To take over the business 
of wireless telephone and telegraph engineers and manufacturers of 
wireless apparatus lately carried on by W. A. Brooke and W. A. 
McKillop at 69, Renshaw Street, Liverpool, and at Cable Street 
Works, Liverpool, as ‘‘ Ashley Radio." First directors: E. C. 
Marston, W. A. McKillop, W. A. Brooke and D. Walker. Secre- 
tary: F. E. Thornley. Reg. office: 69, Renshaw Street, Liverpool. 
Palmer-Porkins. 

PALMER-PERKINS, LTD. (183 154).—Private company. Reg. 
July 15th. Capital £1 ооо in £1 shares. To carry on the business 
of engineers, factors and manufacturers’ agents formerly carried 
on by W. J. Palmer and H. C. Perkins at City Chambers, High 
Street, Coventry, and King's Head Chambers, Coventry, respec- 
tively, and to carry on the business of mechanical, electrical and 
civil engineers, toolmakers, etc. Permanent directors are: W. J. 
Palmer, H. C. Perkins. Reg. office: City Chambers, 7, High 
Street, Coventry. 

Mo-$au and Taylors Radio Electric. 

MORGAN AND TavLons Rapio ELECTRIC, Lrp. (183 104.)— 
Private company. Reg. July 13th. Capital, £1 ooo in £r shares. 
To acquire the business of a radio specialist and electrical and wire 
less, engineer and agent for the sale and distribution of wireless 
apparatus and goods carried on by A. Taylor as ' Morgan and 
Taylor ” at 146, Kings Road, and тол, Sneyd Street, Cardiff. Per- 
manent governing directors: Arthur Taylor (chairman), Alfred 
Taylor and G. P. Taylor. Solicitor: E. Horley, Andrews Build- 
ings, 67, Queen Street, Cardiff. 

Souad Amplifiers. 

SOUND AMPLIFIERS, LTp.  (183128).—Private company. 
Reg. July 14th. Capital, {2 500 in {1 shares. To take over all 
the interest of A. Marr in inventions for improvements relating to 
the concentration and amplification of sound waves and the like, to 
acquire from him the patent rights of the said inventions for Great 
Britain and Ireland, and any British Colony or Dependency and 
the Channel Islands and the Isle of Man, and to carry on the business 
of engineering and electrical specialists, electrical apparatus and 
appliance manufacturers, etc. Permanent directors: A. Marr, 
J. C. Crofts, E. B. Rowley, and R. S. Ashworth. Acting secretary : 
Н. Ison. Reg. office : 37, Cross Street, Manchester. 

Sir William Arrol end Co. (Swansea). | 

Sır WILLIAM ARROL AND Co. (SWANSEA), Lrp.—Private com- 
pany. “Reg. July 14th. Nominal capital, £200 ooo in £r shares. 
To give effect to a letter by Sir Wm. Arrol and Co., Ltd., to Bald- 
win's, Ltd., dated March oth, 1922, to construct, equip, work and 
control railways, tramways, electric light, telephonic, telegraphic, 
power supply and other works, etc. First directors: Sir W. 
Charles Wright and J. C. Davies (appointed by Baldwin's, Ltd.), and 
Sir John Hunter and H. Cunningham (appointed by Sir Wm. 
Arrol and Co., Ltd.). Sir John Hunter is the first chairman and is 
to hold office until the ordinary general seat in 1923. Solicitor : 
H. R. Hodgkinson, 6, Bennets Hill, Birmingham. File number, 
183 127. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER (Special Lacquer Issue).—'' Japanese 
Lacquer and its Imitations," by Chas. E. Oliver; The Place of 
Lacquer in Decoration; Lacquer of To-day. 

THE CHEMICAL AGE (Special Colonial Number).—The Chemical 
Markets of the World; The Colonies; Annual Meeting of the 
Association of British Chemical Manufacturers; . New Chemical 
Works Regulations. 

FARM AND HOoME.—'' North Wales Cattle," by P. E. Wilson 
(illustrated); '' Pure v. Cross-bred Poultry," by Edward Brown, 
F.L.S.; '' Round the Shows.” 

THe FRUIT GROWER.—"' Decentralisation of National Fruit 
Shows”; ' Fruit Grower’s Policy Approved "; '' The Chemistry 
of Spraying,” by P. J. Fryer, F.I.C. 

GARDENING ÍLLUSTRATED.—'' Hardy Ferns in the Greenhouse " ; 
** The A.B.C. of Gardening ” ; '' Vegetable Pests.” 

THE Gas WorLD.—" Disposal of Effluent from Ammonia Stills ; ” 
* Coke Oven Gas at Gasworks " ; All the News of the Week. 

THE HARDWARE TRADE JouRNAL.—‘‘ Labour Saving in the 
Home "; '' The Manufacture of Cut Gears (I) "; '' The Story of 
the Gillette Safety Razor.” 
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County Court Judgments. 


[Мотв.—Тһе publication of extracts from the “ Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 

settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 


ARMATURE REPAIRING AND SUPPLY CO., LTD., Pipe Home 
Wharf, Swansea, electrical engineers. £69 19s. 3d. Мау 31st. 

BIO ELECTRICAL SUPPLY CO., 7/9, Pershore Street, Birming- 
ham, engineers, £11 ros. 8d. May 24th. 

HARGREAVES, John William, 102, Park Lane, Leeds, electrical 
engineer, {14 55. 6d. Мау rrth. 

HERBERTS (a firm) 337, Norwood Road, S.E., electricians. 
{19 15. 4d. May 28th. 

KITCHING, LTD., Hunters Bar, Sheffield, electricians. 
June 2nd. 

SKELTON AND BIGGS, Railway Approach, Strawberry Hill Road, 
Twickenham, electricians. Хто 7s. 8d. May 24th. 

WALLIS, H., AND CO., 285, St. Phillips Road, Sheffield, electrical 

: engineers. £20 rs. 6d. May 3oth. 

WILLIAMS AND BEVAN, Commercial Street, Aberdare, elec- 

tricians. {21 185. rod. May roth. 


Bill of Sale. 


[The undermentioned information is from the Official Registry. 
Up to the date the information was obtained it was registered as 
given below; but payment may have been made in some of the 
cases, although no notice has been entered on the Register.) 


AVERN, Frank, Zenith Magneto Works, Deane Street, Salford, 
magneto engineer and repairer. (B.S., 21/7/22.) July 13th. 
£610. , 


Mortgages and Charges on Limited" Companies. 


(Norg.—The Companies Act of 1908 provides that every Mort. 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
үс the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.] Ы 
ACCUMULATORS OF WOKING, LTD.—Registered July roth, 

{то ооо debenture; general charge. */12 ооо. December 
31st, 1921. 

ASSOCIATED BLECTRIC TRADERS, LTD., London, W.— 
Registered July 14th, £6 ooo debentures (filed under sect. 93 (3) 
of the Companies (Consolidation) Act, 1908), present issue 
£2 500 ; general charge. *Nil. May 2oth, 1922. 

BARBADOS ELECTRIC SUPPLY CORPORATION, LTD., 


London, E.C. Registered July 3rd, £25000 debentures, 
present issue £22000; general charge. */15000. January 
13th, 1922. 


CALCUTTA ELECTRIC SUPPLY CORPORATION, LTD.,Londcn 
E.C.—Registered July 13th. Trust deed dated June 25th, 1922, 
securing {500000 2nd debentures. */559 100. May 23rd, 
1922. 

E. S. COMPANY, LTD., London, S.W., electrical manufacturers, 
supply agents.—Registered July 14th, £20 ооо debentures ; 
general charge. */12000. Sept. 27th, 1921. 

FLATHER AND CO., LTD., Leeds, electrical enginecrs.— Registered 
July 12th, transfer of mortgage registered July 14th, 1919, 
securing £4 400. 

JEFFERSON (T. W.), LTD., Liverpool, electrical engineers. Regis- 
tered July 7th, £5000 (not ex.) mortgage, to bank; also 
registered July 7th, £5 ооо debentures; general charge. *Nil. 
December 12th, 192r. 

PORLOCK AND DISTRICT ELECTRIC SUPPLY CO., LTD.— 
Registered July r4th, £500 2nd debenture. General charge. 
*/250. Sept. 30th, 1921. 

TEIGNMOUTH ELECTRIC LIGHTING CO., LTD.—Registered 
July 14th, £3 500 debentures; general charge. 


, 


Private Meetings, etc. 


[Inclusion under this heading does not necessarily imply failure. 
Many private mectings ave called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
KEATING, T. X, 186, Westcombe Hill, Blackheath, electrical 

engineer, The following circular has been issued by Corfield 


The Electrician. 


£18 138. 3d. - 
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and Cripwell, accountants and auditors, of Balfour House» 
Finsbury Pavement, E.C.: “ With reference to the recent 
adjourned meeting of creditors in this matter, we beg to inform 
you that upon our further representations the debtor has 
undertaken to carry through a composition. scheme of 17s. 6d: 
in the 4, in place of 15s. in the £, arranged at the last meeting. 
The necessary deed of composition and assignment has been 
executed by the debtor and the trustees and the matter is being 
immediately placed upon a proper footing." 

LEE (ALBERT) AND CO, LTD. (in voluntary liquidation), 
lighting accessories merchants, 8/9, New Zealand Avenue, 
London, E.C., and at Glasgow and Newcastle. The statutory 
meeting of creditors, was held on Monday, at the London 
Chamber of Commerce. Mr. Thomas Keens (Keens, Shay, 
Keens and Co., I.A., 25, College Hill, E.C.), who presided, stated 
that he was appointed as the liquidator at the request of the 
principal creditors. Proxies totalling nearly £70 ooo had been 
received in favour of the voluntary liquidation being continued 
with him as liquidator. The statement of affairs presented 
showed ranking liabilities-of 487 185, of which £36 942 is due 
to unsecured creditors.. Assets are estimated to realise £63 594, 
from which have tb be deducted /1 244 for preferential claims, 
and £41 651 due on debentures. The net assets therefore 
amount to /20 700, or a deficiency as regarded the unsecured 
creditors of £66 485. Mr. Keens said that the partly secured 
creditors were fiveinnumber. The Daventer Glas Masitschappij 
of Holland were partly secured creditors for /28 329. Аз 
security they held debentures in the company to the extent of 
£9 300, and were unsecured for the balance of their claim. 
George Wills and Sons, Ltd., were creditors for {24 618, and 
they held debentures to the value of £3500, and stock 
valued at £5 082, and were included as unsecured creditors for 
£16036. M. Samuel and Co., Ltd., were partly secured 
creditors for {22 152, their security consisting of third de- 
bentures for £3 200, and stock valued at £5 707. The amount 
of their unsecured claim was therefore £13 245. Mr. F. A. 
Fairchild was a partly secured creditor for £4 381, and he held 
third debentures for £2 700, which were issued on April 1oth 
last. He was unsecured for £1 681, but some question might 
arise as to the validity of the issue of the debentures to him. 
The remaining partly secured creditor was scheduled for £648, 
of which £250 was unsecured. There had been three issues of 
debentures. The first debentures were for {10 ooo, the second 
for £6 ооо, and the third for /25000. In his opinion certain of 
the second and third debentures were open to some question. 
A receiver for the debenture holders was appointed on June 
24th last. It was contemplated that the Newcastle branch 
should be closed at once. On December 31st, 1920, the 
company's accounts showed a debit balance on trading of 
£1 241; since then there had been a loss incurred in carrying 
on the business of £31925. The company was registered on 
May 27th, 1916, with a nominal capital of £5 000, increased 
to £12 зоо. During the year to January 315%, 1917, there was 
a loss of £324, whilst in the following 12 months there was a 
loss of £324 in a turnover of {38 305. During the year to 
January 31st, 1919, the turnover fell to £19 131, with a loss of 
£3 473. In that year the whole of the staff was in the army, 
and temporary employees had to be engaged. The overwhelm- 
ing feature in connection with the losses was the depreciation 
of the stocks. There was a desire for a reorganisation of the 
company. Certain foreign manufacturers had expressed a 
desire to acquire the goodwill and connection of the business. 
Negotiations had been opened for the sale of the goodwill and 
lease, and it was proposed as part of the scheme that the manu- 
facturers referred to should act as selling agents for the receiver 
and the liquidator, with a view to disposing of the assets in the 
ordinary way of trade. If that were done it was possible that 
the assets would realise more than the figures at which they 
appeared in the statement of affairs.. A resolution was unani- 
mously passed confirming the voluntary liquidation of the 
company with Mr. Keens as the liquidator, and it was decided 
that an application should be made to the Court for the appoint- 
ment of a committee of inspection consisting of the representa- 
tives of five of the principal creditors. The following are 
creditors :—Bedford and Co., £241 ; Caldwell and Troller, £40 ; 
Crick and Booth, 497 ; Celtic Stamping Co., Ltd., £30 ; Cooke 
and Segal, £504 ; Deventer Glas Syndicaat, {26 142; Davies, 
Kent and Stewart, £45; Harris, T., £832; Harris, A., /916; 
Morris, J. R., £367; National Carbon Co., £161; Niederlan- 
satzer Glaswerks, {70 ; Pugh, E., and Co., £27; Phillips and Co., 
D. J., £344; Smith, P. W., 7200; Van Tennsva, J., £1042; 
Wyatt, J., £254; Worrow, H. and F., £180; Wakefield and 
Son, Ltd., £260. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Company Wincing-up Volunterily. 

CONNER MAGNETO AND IGNITION, LTD. Meeting of 
creditors, at 31, Copthall Avenue, London, E.C.2, on Tuesday, 
August 8th at 11 a.m. <A. Loscombe Wallis, liquidator. 
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Bankruptcy Information. p 

SPRINGER, Robert, 253, Plymouth Grove, Manchester? electrical 
engineer and contractor. First meeting, August 4th, 3.30 p.m. 
Official Receiver's Offices, Byrom Street, Manchester. Public 
examination, August 18th, 10 a.m., Court House, Quay Street, 
Manchester. 


Partnerships Dissolved. 

ADCOCK, George, SHIPLEY, Howard, and TAYLOR, Charles 
Galloway, electrical engineers at Bright Street, Leicester, under 
the style of C. GALLOWAY TAYLOR AND CO.,” by mutual 
consent as from July roth, 1922: Dated July 12th, 1922. 

BERGL, Alexander Balfour Wrights and SCHOFIELD, John 
Francis, merchants and manufacturers of electrical materials, 
Mica House, Offord Street, N.1, under the style of CABLES 
AND ELECTRICAL SUPPLIES, by mutual consent as from 
July 1st, 1922. Debts received and paid by A. B. W. Bergl, 
who will continue the business. 

HICKSON, Leslie Charles, and QUAIFE, Arthur, electricians, 30, 
Church Street, Birmingham, under the style of J. L. ELECTRIC 
CO., as from March 31st, 1922, by mutual consent. 


` \ 
Bankruptcy Proceedings. 

ROWE, Edward George, 119, Dunraven Street, Tonypandy, Gla- 
morgan, under the style of DAVIES AND ROWE, electrical engi» 
neer. First meeting, August 2nd, 11 a.m., Official Receiver's 
Office, 34, Park Place, Cardiff. Publicexamination, August 18th, 
10.15 a.m. Place, Court House, Court House Street, Ponty- 
pridd. 


Tenders Invited and Accepted. 


UNITED KINGDOM. 

RHONDDA URBAN COUNCIL, July 31st.—T wo 3 in. and two 6 in. 
vertical spindle centrifugal pumps, with electric motors for driving 
same. Specifications, etc., from the Engineer to the Council, 
Pentre, Rhondda. 


EDINBURGH ParisH Covuncit, August 3rd.—Electric works 


. required in the completion of one of the buildings of the Seafield 


Poorhouse, Leith. Schedules from Mr. J. M. Johnston, 47, Charlotte 
Street, Leith. 


EDINBURGH DISTRICT BOARD OF CONTROL, August 4th.—Electric 
wiring and fittings in Bangane Village Asvlum. Specification, etc., 
from Mr. J. D. Gibson, 60, Frederick Street, Edinburgh. 

DISTRICT COMMITTEE OF LOWER WARD OF COUNTY OF LANARK, 
August 9th.—Electric lighting work of 28 houses to be erected at 
Gartcosh. Forms of tender, etc., from District Clerk, 15, West 
George Street, Glasgow. 


DovER CORPORATION, August 21st.—About roo tons British 
standard tram rails. Specification from the Borough Engincer. 


BECKENHAM URBAN CoUNCIL, July 31st.—Switchgear, for 
3-phase working, 2 000 V between phases, etc. Specifications from 
the Electrical Engineer, 45, High Street, Beckenham. 


BisHop’s CASTLE PARISH CHURCH, August 5th.—Wiring and 
fitting. Specifications can be obtained at the Vicarage. 


HorsHAM URBAN COUNCIL, July 31st.—1 ооо yards 1.4. 3-core 
0.007 in. paper insulated lead-sheathed and steel tape-armoured 
cable for 660 V; also 1 000 or I 500 yards 2-core ditto. Tenders 
from British manufacturers only. Further particulars from the 
Electrical Engineer, Stanley Street, Horsham. 

BELGIUM. 

GRAND-SAINT-PIERRE, ALOST-NORD, AND DENDERLEEUW. 
August 2.*—Installation of switchboards, rotary converter, and 
other accessories. : 

BULGARIA. 

BULGARIAN STATE RAILWAYS. 
drilling machines and spare parts. 
NEW ZEALAND. 

PuBLiIC WorKS DEPARTMENT, WELLINGTON, October 3rd.*— 
(Sec. 20)power-house transformers; (Sec. 22) sub-station trans- 
formers; (Sec. 23) electric travelling cranes; (Sec. 25) ventilating 
fans; (Sec. 35) goods lift; (Sec 38) sub-station transformers ; 
(Sec. 46) 110 ooo V insulators. 

SOUTH AFRICA. 

GRAHAMSTOWN. September 1.*—Lighting plant, steel poles, 
overhead wiring, house connections, cross arms, insulators, overhead 
distributors, lightning arresters, fuses, transformer switches, meters, 
street lamp posts and brackets. 


August 5th.—*Electric hana- 


BIRKENHEAD Corporation have accepted the tender of the 
Edison-Swan Electric Co. for cable, /882. 

FuLHAM (London) Council have accepted the tender of the 
General Electric Co. for a тоо kW. motor generator, £1 045. 

DARTFORD Urban Council have accepted W. Griffiths and Co.'s 
tender for reconstructing the Crayford tramway track, £3 046. 

West BRoMWICH Corporation have accepted the Metropolitan- 
Vickers Electrical Co.’s tender for switchgear for rotary converter. 

SYDNEY (N.S.W.) Council have accepted the tender of the British 
ie Electric Co. for the supply of a 12 ooo kW. turbo alternator, 

72 024. | 


ul c E а 


* Particulars from the Department of Overseas Trade. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. - 


The following abstract from some of the specifications recently published have been 
specially compiled by MEessgs. Mewsue|n, ELLIS & Co., Chartered Patent Agents, 


70 and 72, -lane, London, W.C. ` 
COMPLETE SPECIFICATICNS. 

157 889 Soc. FRANÇAISE -RADIOELECTRIQUE. Duplex telegraphy and telephony. 
(16/1/20. | 

176 542 Criac, Е. ü. poe electrically-wound clock. (16/12/20.) | 

176 547 Bo ton, К. A. R., and Bacon, H. Electric circuit-breakers and the like. 
(20/12 /20.) 

155 780 Lanpis AND Gyr Akt.-Ggs. Electric driving or winding device especially 


155 784 


, 176571 


156 495 
156 528 


156 674 
157 306 
157 372 
171 963 
176 607 
176 629 
176 658 
176 672 
176 713 
176 714 


172 30I 
176 738 


176 740 
176 814 
151 020 
151 997 
176 825 
176 827 
176 831 
176 839 
162 264 
161 927 
176 859 
162 638 
176 887 
176 889 


176 892 
176 893 


176 898 
176 905 
176 911 
176 932 
157 316 
157 720 
176 978 
158 826 


176 988 
159 872 


177 008 
177 009 
167 141 


177 016 
177 024 


177 026 
163 027 
177 044 
177 055 
177 o60 


177 082 
163 993 


164 332 
168 856 
165 046 
177 117 


170 844 
177 181 


177 193 


177 198 
154 189 


158 536 


adapted for clockwork movements and the like. (26/12/19.) 

Soc. ANON. POUR L'ExPLOITATION DES PRECEDES M. LEBLANC-VICKERS. 
Apparatus for the conversion of continuous or alternating electric currents 
ur alternating currents of any desired frequency, variable at will. 
23/12/19.) 


WoonELL, S. Е. Electric switches. (4/1/21.) 

Eustice, A. L. Enclosed electric fuses. (21,'6/18.) 

SIEMENS-SCHUCKERTWERKE GEs. Operation of electric-magnetic clutches. 
(12/12:19.) | 

BERGMANN-ELECTRICITATS-WERKE, Акт.-СкЕз. Conductors for electric 


machines consisting of several nembcrs connected in parallel. 
DEUTSCHE TELEPHONWERKE GES. 
graphy. (15/11/19.) ‚_, ‚ | { 
Burstyy, W. ethod of determining distances by means of wireless 


(20/2/14.) 
High-frequency telephony and tele- 


telegraphy. (15/12/19.) 

BoscH Axt-Ges. R. Electric head-lights for vehicles. (26/11/20.) 

Lucas, H., and Ессімтом, W. H. Motor vehicle electric lamps. (29/1/21.) 

HowaRp, J. W. Construction of the field-magnets of dynamo-electric 
machines. (10/2/21.) 

IMBERY, А. Electrical furnaces. (28/2/21.) 

Үоохс, К.Ю. Electrical and magnetic polarity and sexindicator. (29/3/21. 

Горсе Fume Co., LtD., and STALLARD, N. Electrical precipitation appara- 
tus. (21;5/21.) 

Icranic ELECTRIC Co., Lip. (CuTLeErR-HamMER MANUFACTURING  Co.). 
Electric motor controllers. (23/5/12.) 

Воѕсн AktT.-GEs. R. Electric switches. (29/11/20.) 

Quinn, H. O. Message pads for telephones and the ‚like. (23/2/21.) 
(Divided application on 169 299.) 

BritisH Тномѕом-Носѕтом Co., Ltp. (GENERAL Exectric Co.). Electric 
switches. (3/12/20.) (Divided application on 176 147.) 

Bennett, Т. W. Automatic electric direction indicator for motor vehicles. 
(23/3/21.) 

GRUBER, M. Rotating field-magnet for high-speed electric machines. 
(15 9/19.) 


Jonnsen, F. A., and RAHBEK, К. Electroscopic apparatus. (15/2/19.) 

MARPOLE, F , and Bonn, V. C. Electric lamp or similar brackets. (5/10/20.) 

РЕкхот, F. E., and Ricu, L. J. Method of cable signalling. (11/10/20.) 

Murray, R. L., and TELEPHONE MANUFACTURING Co. (1920), LtD. Dia- 

hragms and the like for telephone transmitters. (13/10/20.) 

МсІ.оссним, Н. V. Electrical wiring systems.  (5/11/20.) 

Boscu Акт. Ges., R. Magneto-electric machines. (22/4/20.) 

XARDELL, C. А. Electric heaters. (13 4/20.) 

CARTER, C. E. Electric cord conductors. (7/12/20.) 

FaBRIQUES DES MoNTRES ZENITH. Magnetos for internal combustion 
engines. (26/4/20.) . ; 

West AND Co., Ltp., A., and WEST, Ae Liquid electric controllers and/or 

-~ starters for electric motors. (15/12/20.) 

WESTERN Execrric Co., Lro. (WESTERN ELECTRIC Co., INc.). 
exchange systems. (15/12/20.) 


Telephone 


Космр, Н. J. Wireless transmitting stations. (15/12/20.) 
FRANKLIN, C. S. Aerial systems employed іп wireless telegraphy and 
telephony. (15/12/20.) (Addition to 155 330.) 


Preston, L. G., Норсѕом, B., and Gotpup, T. E. Thermionic valves for 


wireless telegraphy and telephony. (16:12;20.) 


BRirisH THomson-Hovusron Co., Ltp. (GENERAL ELECTRIC Со.). Electric 
resistance material and methods of manufacturing the same. (18/12/20.) 
WESTERN ELECTRIC Co., Ltp. (WESTERN ELECTRIC Co., Inc.). Selector 


switches for automatic telephone systems. (22/12/20.) 

McLacHLAN, N. W. Electric relays. (5:1/21.) | 

FELTEN AND GUILLEAUME CARLSWERKE AKT. GES. Self.induction coil. 
couples for loading duplex telephone systems operating on the Pupin 
principle. (2/1/20.) 

British Гномѕом-Нооѕтом Co., LtD. 
(11 9/14.) А 7 

Raitinc, A. H., GaARRARD, C. C., and Wilson, W. Electro-magnetic 
switches or cut-outs. (25/1/21.) 

AUTOMATIC TELEPHONE MANUFACTURING Co., Lrp. 
(13/2/20.) 

Jones, R. M. Battery cell covers. (29/1/21.) 

METROPOLITAN- VICKERS ELECTRICAL Co.. Ltp. Electrically heated cooking 
ranges. (1/3/20.) 

Burr, H. M., BARBER, J. E., and Merry, W. F. Electric light pendants, 
(15:2/21.) (Cognate application No. 16 400/21.) | 

Icranic ELECTRIC Co., Lro. (CUTLER-HAMMER MANUFACTURING Co.). 
Electrical regulators. (16 2/21.) 

Soc. BLor-GARNIER AND CHEVALIER, 
(24/7/20.) | 

GABRIEL, C. E. P. Charging boards for electric accumulators. (19/2/2r.) 

Dorey, E. W. Alternating electric current circuits comprising condensers. 
(23/2/21.) 2 


Altcrnating-current electric motors. 


Impulse transmitters. 


Electro-mechanical pocket lamp. 


C.L.I. MANUFACTURING Co., Ltp., and Watson, E. A. Electric lamps for 
use on motor vehicles. (25/2/21.) | | 
METROPOLITAN-VICKERS ELectricaL Co., Lro. Electrical relay devices. 

(475, 20.) 
Јонхѕом AND Рниллрѕ, Lro., and Bairey, Н. Truck-type electric switch- 
boards. (8/3/21.) 


GREviLLE, E. E., and READ, Е. W. Apparatus for production of X-rays. 
(15:3:21.) 

Beis Тномѕох-Носѕтом Co., LtD., and SucpEN, J. Starting devices 
for electric motors. (23/3/21.) 

PortvBLANK, W. J. Electric terminal couplings. (28/3/21.) „ 

Акт. GES. Brown, Bovert AND CIE. Change-over apparatus for operating 
electrically-propelled vehicles with different voltages.  (28/5/20.) 

SIEMENS-SCHUCKERTWERKE GES. Apparatus for propelling conveyor trucks 
with clectric drive. (2 6/20.) 

GUGGENBUHL, Dr. H. Electric bed-warmer. (7 9/20.) 

Kanno, K. Rotary high-tension electrical machines with oil bath. (10/6/18.) 

Горсе Fume Co., LTD. (METALLBANK UND METALLURGISCHE GEs.). Process 
for electrical gas purification. (23/9;21.) 

Hopcson, W. Stand for electric irons. (29/10/20.) 

QvaARMBY, B, Electric fuse boards, distribution boards, and the like. 
(5/3/21.) 

Rounp, H. J., and Eckrnsrrvy, P. Р. 
frequency electric oscillations. (19/10/20.) 

LEITNER, Flectric accumulators or storage batteries. 

Festa, Акт. Ges. Arrangements for the clectric heating of water and 
other fluids. (20 /11/20.) 

Fi£prLER, R., and Hoprner, K. Means for minimising coupling between 
es Таш transmitter amplifiers in a high-frequency signalling system. 
5/2;20. 


Thermionic generators of high- 


(16/11/20.) 
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177 217 Вв. A up МилдккЕн, R. C. Cord grips for electrical apparatus. 
15/12/20. 

177 218 AUTOMATIC TELEPHONE MANUFACTURING Co., LTD., ELECTRICAL IMPROVE- 
MENTS, Lro., Hupp, A. E., and BEARD, J. R. Arrangements for indicating 
the position of apparatus or the condition of circuits at a distance. 
(16/12/20.) (Cognate Application 26 836/21.) 

155 547 CRACOANU, О. Electric fuses. (17/12/19.) 

177 240 o W. J. Calling devices adapted to be operated by wireless signals. 
20/12/20.) 

177 246 Woop, Н. К. W. Battery lamps suitable for use by horsemen. (21/12/20.) 

177 252 THORPE, W. H., and WILLING, M. S. 
(22/12/20.) 

155832 REINIGER, GEBBERT AND SCHALL Акт. GES. Electric transformers. (16/5/18.) 

165 435 DEssAUER, Dr. Е. High-tension electric transformers. (23/6/20.) 

177 263 PowELL, J.O. Electric controllers, starters, switches, and the like. (23/9/2r.) 

155835 TRAUN'S FORSCHUNGSLABORATORIUM Ges. H.O. Filter electrodes for 
electrolysis. (5/7/18.) 

177 267 MaRcONI's WIRELESS TELEGRAPH Co., Lrp. (Davis, N. Е.). 
transmitting apparatus. (24/12/20.) 

177 269 Preston, L. G., AtnEY, Н. Morris-, and SHEARING, G. Valve-transmitters 
for wireless telegraphy and telephonv. (24/12/20.) 

177 270 PRESTON, L. G., Hopcsow, B., and MuLrARD, S. R. Supports for filaments 
in thermionic valves and other vacuum tubes. (24/12/20.) 

177 273 KiÓiMURA, R., and SkisAKUsHO, T. Alternating current motors. (30/12/20.) 
(Addition to 168 695.) 

159 862 LoNcuE, R. Means for preserving an electric motor against the action of an 
injurious surrounding medium whilst ensuring lubrication and cooling 
of the motor. (4/3/20.) 

I56 230 SARNMARK, À Means for determining the distance and direction of a 
source of wireless and submarine sound signals. (1/12/19.) 

157 733 MASSOLLE, J., ENcL, Dr. J., amd Voct, H. Connections of electric dis- 
charge vessels for amplifying electric currents and potentials. (16/4/19.) 

157 744 MASSOLLE, J., ENcr, Dr. J.. and Voct, H. Arrangements of circuits for 
thermionic amplifiers. (9/10/19.) (Addition to 157733.) 

157904 MkEvsrRE, E. Electricaliy-heated boilers. (5/12/18.) 

177 290 JOHNSON AND PuiLLIPs, Lro., and STREET, C. F. Manufacture of telephone 


Wireless 


cables. (r1/1/2r.) : 

177291 Austin, J. H. Electric switches for the head-lights of motor vehicles and 
the like. (12/1/2r.) . 

177 304 Cox, F. Electric junction boxes. (18/1/21.) 

177 315 FREEDMAN, P. Electric rectifiers. (26/1/21.) 

177 328 TuonssEL, C. T., Friis, E. C. Becx-, and Eptunon, E. E. D. Charging 
hoppers for electric furnaces. (3/2/21.) 


177 345 GENERAL ELECTRIC Co., Ltp., and BARTLETT, А. C. Electron-discharge 
devices. (12/2/21.) 

177 355 Davis, A. L. Vent plugs for electric accumulators and the like. 

177356 Davies, B., and EasrERN TELEGRAPH Co., Lrp. 
(17/2/21.) 

177 357 McArtuur, A. Device for preventing vibration destroying the filaments in 

n electric lamps. (18/2/21.) - | 

177 361 ba oon Electric switches particularly adapted for firing explosives. 

f 22/2/21. 

177392. M-L. SYNDICATE, Ltp., and McGowran, A. Р. High-tension distributors 
for electric ignition apparatus. (15/3/21.) 

177399 LaNcRISH, N. G., and METROPOLITAN-VICKERS ELECTRICAL Co., Lrp. 
Rheostats. (22/3/21.) 

177438 IcRANIC Evectric Co., Ltp. (CUTLER-HAMMER MANUFACTURING Co.). 


(17/2/21.) 
Electric signalling. 


Electric motor controllers. (25/5/21.) 

164 356 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Control systeins for electric 
motors. (9/6/20.) 

169 152 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electrical protective relay 
apparatus. (17/9/20.) 


172 318 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electric switches. (2/12/20.) 

176 333 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electric relays. (26/2/21.) 

177479 LEITNER, Н. Electric accumulators or storage batteries. (16/11/20.) 
(Divided application on 177 198. Coguate Application, 35 436/20.) 


APPLICATIONS FOR PATENTS. 


July то, 1922. 

18 823 D. Murray. Page printing telegraph machine. 

18 830 T. ABEL. Electrically operated clutch. 

18836 W. Lums. Electric conduits. 

18 838 J. E. PuirLiPs. Carbon holders. 

18 851 A. HottincwortH. Demagnetiser for use with d.c. electricity. 

18 873 E. MacERLE. Automatic electric switching device. (21/7/21, Austria). 

18 886 eee APPLIANCES, LtD., and J. E. Hamitton. Electrically propelled 
vehicles. | 

18 888 B.T.-H. Со. (С.Е. Co.). Recording instruments. 

18 917 Ges. FÜR DRAHTLOSE TELEGRAPHIE. Cathodes of electric discharge tubes. 

(2107121, Germany). 

18 919 N. P. HiLTON. Electric signalling. 

18922 Е. E. PERwoT. Electric signalling. 

18928 F. HaNsciRG. Process for electrolysis of zinciferous materials. 

18 93: SctiNTILLA. Combined locking apparatus for distributing switch of electric 
lighting installations for motor cars (9/7/2r, Switzerland). 

18932 SCINTILLA. Spring electromagnet armatures for electrical vibration regulators. 
(20/7/21, Switzerland). | 

18933 ScinTILLA. Arrangements for intensifying ignition spark of magneto-ignition 
apparatus. (23/7/21, Switzerland). 

July ІІ, 1922. N 

18 961 A. G. Fenn. Electric switches for motor vehicles, etc. | 

18 968 К. H. Barsour and J. К. WALTON. Electric control gear. 

18 976 MESSENGER AND Sons and J. Н. Percox. Vapour lamps, etc. 

18 982 Е. AkisTER. Variable resistance for filament circuits of thermionic valves, 
etc. 

18 984 C. CtARKE and A. C. JAMIESON, 
resisting material. 

19 004 W. J. Рогүвілхк. Thermionic valves, etc. 

19012 M. A. Copp. X-ray dose meter. 

19021 METROPOLITAN-VICKERS ELECTRICAL COMPANY. Automatic reclosing circuit 


Oxy-acetylene and electricity burning 


interrupters. (19/9/21, U.S.). 

19 024 R J. T. ero. Apparatus for producing induced currents. 

19 026 H. Kruc. Method of cooling electrical machines. 

19 озо J. B. McDoweE Lt. Electric switch. 

19 032 F. Н. Egres. Thermal switch adaptor or coupling for incandescent lamps. 
` 19040 WESTERN UNION TELEGRAPH Company. Telegraph systems. (28/4/22, U.S.) 

19 043 B.T.-H. Co. (G.E. Co.). Switches. j А 

19 044 J. HOFFMANN. Automatic safety device for electric connections. 


19059 P. Erpe. Arc lamps. 
19 060 SIEMENS AND HALSKE AKT. GES. 
Germauy). 


Electric switching apparatus. (13/9/21, 

; July 12, 1922. 

19 066 A. P. RUTMERFORD. Means for imparting decorative form to suspension 
wires. 

19 086 C. B. Brook. Tuning control devices for wireless receiving sets, etc. 

19 089 W. Вкоокк. Electric lighting systems. 

19110 F. McLovucHLIN. Trollies for electric tramways. 

19113 A. S. CACHEMAILLE (WESTINGHOUSE ELECTRIC AND MANUFACTURING Com- 
PANY). Triode valve vacuum tubes. 

I9 I15 HEADLAND AND HEADLAND. Wireless tuning coils. 

19122 К. AMBERTON. Electric controllers. 


The Electrician. 


Charging of electric storage batteries. ` 


. 19 379 K. EpccuMBE and E. I. EVERETT. 


July 28, 1922 


19125 M. MartLomRy. Ignition systems. 
I9 126 S. Cooper. Apparatus for testing ignition circuits, etc. y 
19 142 B.T.-H. Co. (G.E. Co.). Liquid cooled electrical apparatus. 


B 
19 143 B.T.-H. Co. (G.E. Co.). Electric machines. 
19 144 B.T.-H. Co. (G.E. Co.). Induction apparatus. 
19 170 GES. FÜR DRAHTLOSE TELEGRAPHIE. Reception and amplification of radio- 
telegraphic signals. (13/7/21. Germany). 
L. L. CHAUVEAU. Automatic selector for controlling at a distance. 
(13/7/21, France). 
19 174 A. A. SAMUEL. Electrical and thermal insulator. 
I9 183 T. Ocvrti. Electric multiplex communication, 
I9 197 DunELco, Lro. Manufacture of tungsten. 


July 13, 1922. 


(1/8/21, France). 


19205 P. AND U. ELLERO. Transmission of photographic images. (18/7/21, 
Italy). > 

19 239 J. WALKER. Tramway rails. 

I9 244 S. Mitstrn. Electric switches. 


I9 251 WESTERN ErLEcrRIC Company. Control circuits. 

I9 277 IGRANIC ELECTRIC Company (CUTLER-HAMMER MANFACTURING COMPANY). 
Resistance control devices. 

19278 and 19279. B.T.-H. Со. (С.Е. Co.). 


systems. 
I9 284 F. А SmitH. Apparatus for recording, reproducing and obliterating sound 
waves in telephony, etc. 
19 304 H. L. Tuomas... Coil holder for wireless telegraphy, etc. 
19 306 Evan Leper. Electric ignition in explosion motors. 
I9 307 SIEMENS AND HALSKE AKT. Ges. Telephone systems. 


July 14, 1922. 
Coil mountings for wireless telegraphy, etc. 
Electric furnaces. (23/12/21, Italy). 
Electrical measuring instruments. 
Lightning arresters. 
X-ray йч 


Automatic reclosing circuit breaker 


(21/7/21, Germany). 
(13/7/21, Germany). 


I9 334 A. W. KNIGHT. 
19 344 F.I.A.T. Soc. ANON. 


19 380 B.T.-H. Co. (G.E. Co.). 

I9 381 B.T.-H. Co. (G.E. Co.). 

19 403 C. M. Brown and H. G. Cocks. lectric advertising apparatus. 

I9 411 Н. Sr. J. ре A. ОоміѕтнокРЕ.  Therinionic valves, etc. 

19 427 WAYNE ENGINEERING AND EQviPMENT Company and R. D. STOWELL. 
Winding devices for paying out and winding in electric conductors. 

I9 430 NAAMLOOZE VENOOTSCHAP PHILIPS’ GLOEILAMPENFABRIEKEN. Manufacture 
of tungsten powder. (29/7/21, Holland). 

19 433, 19 434. and 19 436 TELEPHONE MANUFACTURING Company, W. Ѕтотт and 
A. F. Woop. Automatic exchange telephone apparatus. 

I9 435 TELEPHONE MANUFACTURING Company, W. Ѕтотт and A. F. Woop. Autoe 
matic telephone systems. 

July r5, 1922. 

19443 В. F. S. BADEN-PowELt. Priming electric batteries. . 

19 448 W. Оѕвовм. Devices used in electric wiring systems. 

19 468 C. W. GREEN and G. SHaw. Wireless receivers. 

19477 J. H. Corrie. Telephone call registering machines. 

19 478 J. Н. CoLLIE. Apparatus for taking up slack of flexible cable for electric 
irons, etc. 

19 496 B.T.-H. Co. Electron emitting cathodes. (11/8/21, U.S.). 

19 497 B.T.-H. Co. and R. D. Given. Motor control. . 


Prices of Metals, Chemicals, etc. 


TuESDAY, JULY 25. 


Price.. Inc. Dec. 
Copper— 
Best Selected .. рег ton £66 5 o — — 
Electro Wirebars .. js £71 10 о = IOS. 
H.C. Wire, basis .. per lb. ов. rod. — — 
Sheet "m ase 25 os, 104d. — — 
Phosphor Bronse Wire (Telephone) — 
Phosphor Bronze Wire, 
basis .. per lb. ts. 24d. — — 
Brass 60/40— : 

. Rod, basis as e 7d. — — 
Sheet, basis " 91d. — 
Wire, basis ^" ee ry) 9 d. тт 

Pig Iron— 

Cleveland Warrants perton £4 14 0 — IS 

Galvanised steel 

wire, basis 8 S. W.G. ,, £18 о о — — 

Lead Pig— 

English .. KS T £26 15 о IOS. — 

Foreign or Colonial i £25 12 6 16s. 3d. — 
Tin— | 

Ingot T — m £158 2 6/4 7 6 = 

Wire, basis .. per lb. 28. 14d. $d. — 
Aluminium Ingots .. perton {100 o o — — 
Spelter .. sa sa з £29 12 6 128. 6d. — 
Mercury ek .. per bottle £11 7 6 — 2s. 6d. 
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Notes of the Week. 
The First Scottish Joint Authority. 

THE first of the Scottish Electricity Districts for which a 
scheme of reorganisation has been put forward is that in 
the East of Scotland. The district is compact and includes 
the city of Edinburgh, the counties of Mid Lothian and 
East Lothian, and parts of Linlithgow and Peebles. The 
Corporation of Edinburgh, being the most important 
electricity undertakers, are responsible for the present 
scheme, which proposes the creation of a Joint Electricity 
Authority of thirteen members. Eight of these would be 
elected by the Corporation, three by the other authorised 
undertakers, and one each by the County Councils of 
Mid Lothian and East Lothian. Apart from the three 
Edinburgh generating stations, there are only five other 
stations (four owned by companies and one by the Lin- 
lithgow County Council) of a total capacity of about 
I 040 kW, so that the predominant position of Edinburgh 
Corporation on the proposed authority is justified. 


Technical Details of the Scheme. 


THe standard three-phase system of generation at 
6600 V 50 cycles will be adopted, with transmission at 
33 ооо V and 6600 V. In most of the outlying districts 
overhead cables will be employed, but in certain urban 
areas the cables will be three core paper insulated, lead 
covered and armoured, laid direct in the ground. At the 
new Portobello station three 10 000 kW turbo-alternators 
are being erected, but it can be extended to roo ooo kW, 
and it will be the one capital generating station for the 
entire district. The powers of the proposed Joint Authority 
will be delegated to the Corporation, who propose to retain 
the ownership and control of the Portobello station, to 


continue distributing electricity in their existing area of 
supply, and to supply in bulk to authorised distributors, 
It is also suggested that arrangements be made for 
establishing authorised distributors in those parts of the 
district at present without a supply but in which there may 
be a demand for electricity. This may work out all right, 
except in the districts of the Lothians and the Scottish 
Central Electric Power Companies, though these have done 
comparatively little to develop their loads. In effect, 
the scheme is really one to enable Edinburgh Corporation 
to supply electricity in bulk under the supervision of a 
joint authority on which they would have a permanent 
majority. Under the circumstances, seeing the important 
position held by the Corporation, this is not un- 
reasonable, though it may be necessary to insert 
additional provisions to safeguard outside authorities and 
companies. The question of electric traction has not been 
raised, but supply can be obtained from the Portobello 
station if and when required. 


A Financial Tangle. 


READERS of THE ELECTRICIAN will not forget the stir 
that was caused a little while ago by the STRAKOSCH- 
RYLANDS proposals for cancelling Germany's indebtedness 
by making her supply us with free generating stations. 
The idea was speedily shown to be too idealistic to be true, 
and we are not certain whether the same description might 
not be applied to the Federation of British Industries’ latest 
excursion into the bogs of international finance. In a 
memorandum issued last week they point out quite truly 
that Great Britain is both a creditor and a debtor nation. 
In the former case the amount is about £1 тоо 000 ooo (this 
excludes Russia), on which the interest is £70 000 000. In 
the latter case the amount is £998 000 000, with interest at 
£50 000 000. 
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Interest Payment and its Results. 

THE difference is that while Great Britain pays interest 
on herloan other countries do not, with the result that we are 
taxed very much more heavily than they and are conse- 
quently suffering from depression accompanied by unem- 
ployment. To add insult to injury, tariff walls are being 
erected against us, and “in such circumstances proposals 
for further sacrifice on the part of this country should be 
subjected to the closest scrutiny.’’ Briefly, while the 
Federation recognise that we cannot expect to receive 
either interest or repayment of capital for some time to 
come from France, Italy or Belgium, they do not believe 
that that state of things is going to last for ever. 


bargaining weapon or gamble on the chance that a beau 
geste will evoke corresponding philanthropy in other 
countries." And while the Federation do not object to a 
further postponement of interest payment they are strongly 
against ' any scheme involving payment by Great Britain 
of her debts without a corresponding eventual collection of 
the debts due to her." 


Theory and Practice. 

THE theory of all this is excellent. It is the practice that 
is going to be more than a little difficult. А general 
cancellation of debts sounds an easy way out of the morass, 
which the Government, emphasised in EARL BALFOUR'S 
note, would like to take but for the restraining hand of 
the United States .But for financial reasons, no less than 
political reasons, that way is not so easy as it looks. Besides, 
to adopt such a policy would do little to help the exchanges 
problem and would make more difficult the discovery of 
some method of forcing Germany to pay her reparations 
debt. For it does not secm to be yet realised that national 
finance and industry are but parts of international finance 
and industry, or that the latter is a carefully balanced 
machine, the disturbance of one part of which cannot be 
effected without throwing the whole out of gear. To insist 
on loan and reparation repayment, either in gold orin kind, 
may seem the only just and sensible course of action. But 
if it leaves the payee worse off than he was before it is a 
course to be avoided. 


Municipal Electricity Accounts. 

A NUMBER of municipal electricity departments have 
recently issued their accounts for the year ended March, 
1922, and it is very gratifying to see that in the majority 
of cases substantial sums are left after paying all expenses, 
including the interest and sinking fund charges. For 
instance, at St. Marylebone the net profit was over £30 000, 
at Croydon over £26 ooo, at West Ham £23 500, at Norwich 
nearly £17 500, and at Poplar £6 ооо. To be able to 
produce records such as these in a year in which we ex- 
perienced a coal strike lasting three months, and other 
industrial troubles, is evidence of the increasing popularity 
of electricity and a tribute to the skill of the managers 
and their staffs. In some industrial areas, more especially 
where extensions of plant have been in progress, the 
accounts are not so satisfactory, in consequence of the drop 
in the demand for power, and because interest and sinking 
fund charges have had to be borne on unremunerative 
capital. 


Good Results at Croydon. 


ON the other hand, stations with modern plant show 
greatly improved results. For instance, at Croydon, 
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where the generating plant was recently modernised, the 
total generating costs dropped from {106 840 to £65 263, 
savings on coal alone representing £38 114 of this amount. 
Of this sum £31 314 was due to the reconstruction of the 
plant, and only £6 800 to the fall in price, which points a 
moral to which attention should be paid. The coal con- 
sumption per unit generated was 2'9lb., but as small improve- 
ments in the plant have still to be made, a better figure is 
anticipated in the current year. But this is not all, for there 
were substantial increases in the number of units sold 
for lighting and heating, though the power demand was 
practically the same, and about 387 000 units less were 
supplied for traction. We are glad to see that it has been 
decided to reduce the charges to consumers. 


Capital Charges on Extensions. 

ON the modernisation of the Croydon generating plant 
a capital expenditure of {185 ооо has been incurred, 
entailing an annual charge of £16 500 for interest and 
sinking fund. If, however, the works had been carried 
out under pre-war conditions the capital cost would not 
have exceeded £go ooo, and the annual charges for interest 
and repayment of capital would have amounted to only 
£5 800. In other words, the economies effected by the 
reconstruction. scheme will have to bear extra capital 
charges of £10 700 before the net financial result is obtained. 
In view of the fact that the cost of plant and machinery 
has fallen, and is likely to fall still further, we think it 
would be well if the Corporation and other supply autho- 
rities in a similar position were to create special depre- 
ciation funds out of the annual profits in order to write 
down the value of the plant to the actual current market 
figure. This is all the more important when it is remem- 
bered that improvements are constantly being made in steam 
raising and generating plant, and as municipal authorities 
have no special funds to cover obsolescence, substantial 
reserves should be created to meet all contingencies. 


The Hiring of Apparatus. 

_LIKE most undertakings, Oroydon has an increasing 
demand for heating and cooking, and in the past year 
768 240 units were sold, compared with 68 727 in 1920-21, 
As Mr. CRAMB points out, the future of new business must 
depend to a considerable extent upon the more gencral 
use of electricity for domestic purposes, and he is, there- 
fore advocating a satisfactory scheme for hiring motors, 
cookers, etc. Although there was a net increase of I 156 
in the number of consumers during the year, the progress 
would have been greater still if there had been facilities 
for wiring premises on the deferred payment system 
and consumers could obtain apparatus on “ hire-purchase.” 
At present the majority of electricity committees have no 
authority to sell or to provide apparatus on the hire- 
purchase method, and the absence of this power militates 
against progress. We believe, however, that arrange- 
ments might be made with local contractors and dealers 
in supplies for undertaking this essential work, and we 
hope, therefore, that Mr. CRAMB will elaborate his scheme 
without delay. 


A Significant Coming of Age. 

Last week we celebrated a jubilee; this week it is a 
coming of age. For twenty-one years ago the Yorkshire 
Electric Power Company was formed, and due cognisance 
was taken of the event by holding a garden party and 
athletic festival at Thornhill Rectory, at which some 600 
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guests were present. ` Мт. W. B. WOODHOUSE was pre- 
sented with a silver tray and Mr. J. J. H. STANSFIELD, the 
. secretary, with a rose bowl and cake stand in recognition of 
their nineteen years’ service with the company. In 
reviewing the work of the company, Mr. WOODHOUSE said 
that year by year substantial progress had been made and 
that they might look back with pride on the work they had 
done. There is no doubt about this, for to progress at all 
has meant the overcoming of numerous difficulties and a 
steadfast determination to go forward whatever the obstacles. 
Engineers, we know, believe in figures, so we may clinch the 
argument by quoting Mr. STANSFIELD’s remark that while 
the first year’s revenue of the company amounted to {900, 
that of the past financial year was {400 000. But even in 
1922 electricity supply bas not finished developing, so that 
the future of the company may well be as successful as they 
care to make it. 


Radio Telephone Developments. | 

THE restrained impartial tone of the report of the 
Sub-Committee on Radio Telephony, with which we 
deal elsewhere, is in striking contrast to that of someofthe 
announcements which have recently been made on this 
interesting subject. This is no '' broadcasting ” exposition, 
but a scientific account of what has been done and what 
can be done ; and what may possibly be done, but has not 
yet been done, in the future. The two things are very 
different. Asaresult of their investigations, the Committee 
find that long range wireless telephony is “ in its infancy," 
that there might be some utility in establishing short range 
wireless telephony (up to 1 ooo miles) in remote districts, 
but this would be non-secret and would require greater 
power than radio-telegraphy over the same distance. 
Though ranges up to 200 miles the position is more 
hopeful, radio-telephony cannot yet be recommended as 
a substitute for other forms of communication except 
in special cases. This pronouncement is required at 
the moment, but it need give rise to no feelings of despair. 
Further investigations can be made and doubtless improve- 
ments will follow therefrom. 


The Victorian State Electricity Scheme. 

In some respects the Electricity Commission of the State 
of Victoria, which is engaged in solving a problem somewhat 
similar, is more fortunate than our own Electricity 
Commissioners, inasmuch as electricity supply has not yet 
reached the same stage of development that it has in this 
country, and the Government have already decided 
definitely upon a uniform system for the entire State. 
Though there is a mixture of municipal and private enter- 
prise to be taken into account, there are not many large 
undertakings outside the capital, and it will, therefore, 
not be difficult to co-ordinate the existing sources of supply 
into one national system. According to the chairman of 
the Commission, it has already been decided that all 
power houses are to be inter-connected, to obviate a large 
amount of stand-by plant and ensure a permanent and 
uninterrupted supply. It is not clear whether the Govern- 
ment will confine itself to the generation and supply in 
bulk of electricity, or whether it will also give a retail 
supply to power and lighting consumers. It is, however, 
certain that one troublesome question has already arisen 
which shows the undesirability of Government depart- 
ments engaging in business. A demand has been made 
for a flat rate for all power supplied (irrespective of 

the distance at which supply is given) from the Morwell 
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brown coal station, at present in course of erection. The - 
Commission will not, we imagine, have much difficulty 
in demonstrating how fundamentally unsound this claim is, 
but the fact that such a demand could have been advanced 
is ominous of troubles ahead and of possible political 
agitation in future. 


Developments at Dundee. 

WE are glad to see that the Associated Municipal 
Electrical Engineers have taken prompt action in the 
drama at Dundee, to which we recently referred. Following 
on Mr. W. D. BisHoP's refusal to succeed Major RICHARDSON 
as City Electrical Engineer at a much reduced and non- 
union salary, the Town Council are advertising the vacancy. 
But the A.M.E.E. are also advertising that the minimum 
salary payable under the scale is £1 285 per annum, against 
which the £800 a year offered by the Council makes a poor - 


" Showing. Town Councils, like human beings, find it easy 


to make mistakes and difficult to acknowledge them. But 
this 15 a serious matter, and the Town Council, for their own 
health, would do well to climb down, however contrary to 
their dignity and their national thrift such a course may be. 


Bloomsbury or Westminster. 

THE opponents of Bloomsbury for the site of the Univer- 
sity of London are more to be commended for their perti- 
nacity than for any other quality, good or bad. Although 
the Government have practically stated that it is a case of 
aut Bloomsbury aut nihil, they still go happily on their way 
suggesting alternative sites, alike in only one thing, that 
they are said to be better than that chosen by both Univer- 
sity and Government. Thus Holland Park and Richmond. 
Park have had their brief day, and now it is the 
turn of Millbank. A site has been chosen nearly 
opposite the new County Hall, though why this is an 
advantage it is difficult to see. Of course it also has a river 
frontage, and this may lead, we suppose, in time to three 
crewsinstead of two competing for the University Boat Race. 
Finally, it makes a good holiday topic, and that is why we 
have written about it. 


The Middleman in Electricity Supply. 

RATEPAYERS and others who, for more selfish reasons, 
desire the early creation of cheap and abundant supplies 
of electricity might keep an eye on the ‘‘ Heathen Ghinee ” 
methods of finance which are being practised in various 
parts of the country. Mr. KERSHAW, in the article 
which we published a fortnight ago, gives an example 
of what we mean. The Golwyn Bay Urban District 
Council is buying energy in bulk from the North Wales 
Power Company at 14d. and selling it to the inhabitants 
of that health-giving resort at 3d. per unit for power and 
8d. per unit for lighting. The reason is that loan charges 
have to be paid off, or in other words that the ratepayers 
are suffering for the sins and omissions of their prede- 
cessors. This may be inevitable, but it is not a good 
advertisement for cheap electricity. Another worse example 
is in what is known as a Garden Gity, which is really a 
parish council run for private profit. Supply is bought in 
bulk from a power company and sold, with additions, to the 
inhabitants. It is truea mains system has been laid, onthe 
cost of which interest must be paid and certain other charges 
have to be met, but even after that a handsome '' middle- 
man's" profit is made and the cause of cheap electricity . 
suffers. This is more regrettable as gas 15 very expensive 
in the district. 
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Industrial Progress. 


The Annual Report of the Chief Inspector of Factories 
and Workshops is one of the most useful Government 
publications, inasmuch as it gives, in addition to the usual 


' statistics of industrial accidents and of other informa- 


tion relating to the administration of the Factory Acts, 
contributions on safety regulations, health, welfare work, 
and on other topics. Though the opinions expressed or 
the conclusions arrived at may be sometimes open to 
question, the commentaries assist the reader in the inter- 


: pretation of the statistics and enable him to form an 


estimate of the industrial changes and developments that 
have taken place during the past year. : 
We learn, for instance, that during 1921 the number of 


"accidents was 92565 (including 951 fatal), compared 


with 138773 (1 404 fatal) in the previous year. This 
welcome decrease was mainly due to the coal strike and to 
industrial depression, though no doubt the “ Safety First ” 
movement and the greater interest taken in accident pre- 
vention were contributory factors. It is interesting to 
observe that the number of registered factories increased 
from 140 064 to 142 749, while there was a drop of 4 944 
in the number of workshops. This is, however, only a 
continuation of the general trend of things in industrial 
affairs, and need cause no surprise. 


Inventions and New Processes. 


Though developments have not been so numerous as in 
the previous year, a certain amount of advance has been 
made. Reference is made to the introduction of a new 
type of gas-producing plant in a Swansea steelworks, the 
output of which is said to be equal to that of four ordinary 
producers, and to be much more economical, and also to 
developments in rolling mill plant and in stainless steel at 
Sheffield. One firm has completed mills of the Morgan type, 
which are capable of turning out 19 000 tons of finished steel 
bars and sections per month ; another is erecting Siemens 
steel plant, and is installing electric furnaces; while a third 
firm is producing untarnishable metal of a ductile nature 
which can be worked into intricate shapes. The introduc- 
tion of machine grinding is on the increase, and it 1s claimed 
for one invention that 112 table knife blade blanks can be 
ground at the same time on a cylindrical electro-magnetic 
device. | 
Use of Electricity on the Increase. 

Our readers will not be surprised to learn that the intro- 
duction of electricity for various industrial purposes still 
continues on a large scale, particularly for driving small 
machines and tools. We have already referred to the 
report of H.M. Electrical Inspector of Factories, so that 
there is no need to deal further with this matter than to 
say that the use of electricity for industrial and domestic 


purposes is likely to continue expanding for a long time 


to come. 
Prevention of Accidents. 

We are glad to notice that the officers of the Factory 
Depart ment are concentrating their attention on particular 
appliances or types of machine which have proved dan- 
gerous in the past, and by means of educative work among 
employees, foremen and others hope to reduce still 
further the number of accidents. This is very important 
national work, for undoubtedly a large percentage of the 
accidents could, by the exercise of a little care or the use of 
some extra precaution, be avoided, and thus a large 
economy of time and money effected. Considerable progress 
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has been made in the formation of safety committees, 
though there has been a regrettable tendency during the 
year, particularly in the iron and steel trades and in ship- 
building, to take only a passive interest ій the subject 
owing to the stagnant condition of trade. We can under- 
stand this attitude, though in our opinion it is a wholly 
wrong view to take of the situation, for when trade becomes 
brisk, as assuredly it will before long, the accident rate will 
increase, entailing loss of time and expense to employers 
and employed alike, and preventing that industrial progress 
which the national interests demand. A good illustration 
is given of what the '' Safety First ” movement can do, for 
in a London paper mill the employees lost 4235 days 
through accidents in 1920, as against 12254 days in 
I921 when the movement was in operation. 


Dangerous Trades. 


Considerable activity was displayed in the dangerous 
trades branch, for during the year four new codes of 
regulations were issued, including those for compounds of 
lead and celluloid ; draft codes were prepared for certain 
processes in the manufacture of india-rubber and for 
chemical works, and in consequence of the high incidence of 
lead poisoning in the manufacture of electric accumulators 
an inquiry is being made into existing conditions with a 
view to the present code, which was issued in 1903, being 
amended. Asa result of the steady pressure of inspectors" 
considerable improvements have been made in some works, 
but there are still a number of small factories in unsuitable 
premises. Vacuum cleaners have been introduced for remov- 
ing lead oxide dust, and exhaust ventilation plantshave been 
installed for getting rid of lead fumes, but owing to the 
state of trade the rate of progress has been slow. In docks 
and wharves, attention has been devoted to lighting 
arrangements and lifting gear. Electric lighting is now 
almost universal; cluster lamps have proved satisfactory, 
but complaints of glare from arc lamps have been made. 
It is of interest to note that there have been very few 
contraventions of the lighting regulations during the 
loading and unloading of ships. | 


Standardisation of Safety Measures. 


Some progress has also been made in the standardisation 
of safety precautions in certain industries. After con- 
ferences with representatives of Sheffield employers and 
employees in iron and steel rolling mills an agreement was 
reached, and it is hoped to make similar arrangements in 
other areas. The engineering branch of the Department, : 
which has already proved its utility, is engaged in making 
inquiries into draft codes for chemical, accumulator and 
india-rubber works, the grinding of metals and cleaning of 
castings, the use of cranes and other industrial processes 
and operations. Among the departmental publications 
issued during the year were memoranda on industrial lead 
and carbon monoxide poisoning in factories, pamphlets on ~ 
electric arc welding and on factory lighting, and a memo- 
randum on the “ Dangers in connection with the use of 
Acetylene and in Oxy-Acctylene Welding." These memo- 
randa, which contain useful technical information, should 
assist the general movement to obtain a greater immunity 
from accidents in dangerous occupations and thus secure 
an increased efficiency and output. 


Industrial Fatigue and Health. 


The Industrial Fatigue Research Board has undergone 
certain changes in constitution and has issued some five 
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pamphlets on certain research work carried out. It has. 


also been occupied with some subjects which were dis- 
cussed at the International Labour Conference at Geneva. 
The Health and Sanitation Branch has likewise been active, 
and it is satisfactory to learn that the general conditions of 
the previous year have been well maintained, and, in some 
instances, improved. There appears to be a growing 
tendency on the part of employers to realise the advantages 
of cleanliness and limewashing, as they effect economies in 
the cost of artificial illumination. 


Welfare Work and Works Committ ees, 

Notwithstanding trade depression, the welfare movement 
seems to have maintained its ground. Two new orders 
were made for the glass bevelling and hollow-ware and 
galvanising industries, but there has been some curtailment 
of voluntary schemes in certain trades. It is admitted that 
in many cases the response made to welfare orders by the 
workers, especially the men workers, has been disappointing. 
This may, perhaps, be due to ignorance on the part of the men 
of the advantages to be derived from welfare schemes, and 
if the position were explained to them there would be less 
apathy on their part. In this connection, works 
committees should prove useful in performing the 
necessary education, and it is a hopeful sign that where 
these committees have been formed they have proved 
increasingly useful. | 


Lighting Arrangements. 

The inspectors report that some employers exhibit 
little interest in illumination, and obsolete systems of 
lighting still persist in many places. For instance, 
in South London, "it is unusual to find an entirely 
satisfactory system of lighting." Inadequate lighting is 
provided at hazardous points, and around dangerous 
machines. Screening of intense lighting still needs 
attention and better distribution of illumination is also 
required, though it is anticipated that the smaller 
sizes of gasfilled lamps now available ‘will assist in the 
elucidation of this problem. In 78 per cent. of the under- 
ground workrooms visited the natural light was insufficient 
to light the whole of the room, and in 65 per cent. there 
was insufficient light for working purposes. In 71 percent. 
of the rooms only electric light was used, showing the 
extent to which gas has been superseded. Gasfilled lamps 
were employed in 15 per cent., metal filament lamps in 
46 per cent., and combinations of the two in Io per cent. 
of the rooms. There is some evidence that an increasing 
attention is being paid to correct methods of illumination. 


Scientific Illumination. 

Several cases were noticed where systems of indirect 
general lighting were employed, and in one lithograph factory 
inverted incandescent gas burners were being replaced 
by gasfilled electric lamps. These were fitted with opal 
shades below the lamp and enamelled reflectors above. At 
the time of the visit the position and candle power of the 
-lamps were being experimented with in order to determine 
the best results. Local lighting will probably have to 
be used over the ends of the machines in this instance, as 
it was found that the general lighting was insufficient for 
the fine work to be done on the plates and stones. 


The Use of Indirect Lighting. 
In a plating works this type of general lighting was also 
found, in addition to local bench lighting by metal filament 
lamps. The lighting was not so general as was desirable 
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in this case, on account of the low ceiling (about cight feet 
from ground), and it was found that the opal shades occasion- 
ally became broken. In {һе сазе of a tobacco works, it was 
stated that this system had been installed in the basement, 
but the result obtained was not so soft as desired. The firm, 
therefore, experimented and their final arrangement, which 
produced apparently even light of a soft character, con- 
sisted of gasfilled lamps totally enclosed in cubes made 
of thick grease-proof paper. The usual system of general. 
lighting was by the use of unshaded gasfilled lamps, 


which were sometimes fitted with overhead reflectors, at 


ceiling level, while local lighting was obtained by small 
power electric lamps with shades at. head level. 


Adequate Electric Lighting. 

Very few cases were noticed where the lighting was 
considered to be inadequate, and this is rightly attributed 
to the fact that electric light was so largely used. In about 
4 per cent. of the workrooms the lighting appeared to 
be insufficient, and in nearly all these cases gas was the 
illuminant employed. In many cases glare was present, and 
this seemed to be duc to several causes, the most general 
being the absence of the shade or its shallowness compared 
with the size of the electric lamp, and to the position of the 
light in relation to the worker. For example, in a laundry 
a high-powered gasfilled lamp was noted at head level 
within a foot of a woman’s head, the rays shining direct 
on her eyes, while at a folding bench the reflector was placed 
at an angle behind a similar lamp shining right into the face 
of the worker. In several cases, where the shades were 
too shallow the workers had increased their depth by 
sticking paper round the edge, thus affording the eyes the 
necessary protection from the direct rays. 

Efficient lighting is almost as necessary as good ventila- 
tion, and we are gratified to notice the increasing importance 
attached to it, as it will mean safer and more comfortable 
working conditions and increased business for the electrical 
industry. 

Conditions of Employment. 

We are not surprised to learn that hours of employment 
are now well within the limits allowed by the Act, and in 
every part of the country the 48-hour week has been adopted. 
No doubt the shortness of orders has been mainly respon- 
sible for the continued acquiescence of the masters in the 
shortening of the working weck, but it is satisfactory to 
learn that the output has been maintained notwithstanding 
the reduction of the hours. There is no doubt that there 
would be more determined opposition to a lengthening of 
the working week than to a reduction of wages. The 


practice of the five-day week appears to be growing in 


favour, and the practice of one-break day of 8 or 9 hours, 
with a single interval for dinner, is becoming common. A 
pause of то to 15 minutes is also frequently allowed in the 
middle of a five-hour spell, with quite good effects. We 
are not surprised that overtime has been reduced to very 
small dimensions, that the number of young persons 
employed in factories has diminished, or that the demand 
for the two-shift system for women and young persons has 
been small These things are the outcome of existing trade 
conditions and of hasty, ill-considered legislation ; but 
matters will, no doubt, readjust themselves in due course. 
Taken as a whole, the report indicates progress, though 
in some instances it has been disappointingly slow, but 
electrical engineers can have little cause of complaint, for 
the extended use of the electric drive should mean increased 
activity for them in future. 


C 
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the Design of Oil Circuit 
Break 


ers. 


By D. R. DAVIES, A.M.I.E.E. 
| (Concluded from page 95.) 
The repulsive effects produced by large currents in oil circuit breakers are considered in the last part of the article, and a numerical 
example given. In conclusion, the author summarises the factors which limit the ultimate interrupting capacity. 


Repulsive Forces produced by Large Currents. 


The forces brought into play by the short circuit current 
require special consideration when breakers are guaranteed 
to interrupt currents exceeding about 20 000 A, and, 
unless these forces have been fully anticipated by the 
designer their presence may become a menace to the life 
of the breaker. Very often indeed it will be found that the 
short circuit capacity of a breaker when used on a low 
voltage circuit is limited by this circumstance alone. 

It is only within the province of this paper to discuss 
the characteristics of the short circuit current very briefly 
as the only object is to show how the worst possible 
conditions which the breaker must survive in service can 
be estimated. 

The amplitude of the current wave at the instant imme- 
diately after the occurrence of a short circuit will depend 
on:— . 

(1) The amount of inherent reactance in the circuit. 

(2) The point on the voltage wave at which the short occurs. 


Fic. 8.— SYMMETRICAL SINGLE PHASE SHORT CIRCUIT. 


· Fig. 8 shows generally how one would expect the current 
to rise if the short occurred when the voltage was at its 
maximum value. ! 

Now, if the fault occurs when the voltage is near zero, 
the current wave is no longer symmetrical about the zero 
line, but becomes displaced as shown in Fig.9,the amplitude 


LANA AA AAA 
HALA AA 


Fic. 9.—TYPICAL SINGLE PHASE SHORT CIRCUIT 
SHOWING DouBLING EFFECT. 


of the first alternation then being nearly twice as great as 
it would have been had the fault occurred under the condi- 
tions represented by Fig. 8—4.e., when the voltage wave 
is at its maximum. 


Current Wave Amplitudes. 


The amplitude of each consecutive current wave decreases 
with time, according to an exponential law, and generally 
the damping constants of the machines have such values 
that the evanescent term in the equation for the current 
practically disappears after about то cycles, and the 
current becomes partly reduced to its sustained value. It, 
therefore, follows that the current which a breaker must 
interrupt under short circuit conditions for a given plant 
capacity depends on the time which is allowed to elapse 
from the moment of short circuit to the separation of the 
arcing contacts. 


Even the quickest acting breaker would take from one- 
tenth to two-tenths of a second before the arc could start, 
and if the relay is set to give an additional time lag, the 
current will have decreased quite appreciably before the 
arc tips separate. 

The usual practice is to assume the equivalent impedance 
of armature reaction as being approximately 60 per cent. 
greater than the true reactance of the circuit when the 
breaker is arranged for instantaneous tripping. Under 
these conditions then the amplitude of the current wave 
following the separation of the arc tips is 60 per cent. of the 
first wave under the conditions shown in Fig. 8, and only 
30 per cent. with the unsymmetrical wave in Fig. 9. 


Repulsive Forces and Short Circuiting Currents, 


Now, clearly, when estimating the repulsive forces pro- 
duced in a breaker, the results obtained would depend 
very largely on the value of the short circuit current upon 
which we decide to base our calculations. Undoubtedly 
the most severe duty imposed on the breaker would be due 
to a short circuit across all three phases, because with such 
a fault partial doubling effect in one phase is practically 
inevitable. | | 

Fig. 10 shows a section through a typical breaker, and it 
will be noted that the leading-in stems, together with the 


Fic. 10.—SHOWING HOW REPULSIVE FORCES 
ACT IN AN Orr CIRCUIT BREAKER. 


moving contact bridge, or brush, as the case may be, form 
a loop which is subjected to forces proportional to the 
square of the current passing through the breaker; the 
arrows indicate the direction in which these forces act. 


If I-current in amperes, 
R=spacing of the leading-in stems in inches, 
F=loading in lb. per foot-run on stems, 


then F=% x LO? ou cere soe WR Eb P Nes (7) 


If we consider the leading-in stem as a cantilever with an 


. uniformly distributed load, then it is quite easy to obtain 


the following expression for the deflection of the end in . 
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inches. We, of course, neglect any additional support 
contributed by the insulator. 


07? 4 
a- [797] 10H: Vo lb OREMUS (8) 


Here 8=deflection at the end of stem in inches. 
I-current in amperes. 
L=length of overhang in inches (see Fig. 10). 
R=spacing of stems in inches. 
d=diameter of stem, also in inches. | 
In deriving this expression the modulus of elasticity for 
copper has been taken as I4:5 X 109 Ib. per square inch. 


Force on Moving Contact Bridge. 

The fowce acting downward on the moving contact bridge 
tends to low the breaker oper ; this force can be estimated 
with sufficient accuracy for practical design purposes by 

F-gIt [Log, 594] X I1Io-? 
where F—total force in Ibs. | 

The writer would point out here that this force serves 
rather а good purpose, in that it assists the throw-off 
springs in accelerating the opening of the breaker. 

The following example will perhaps show more clearly 
how these forces may be determined for a fairly large 


аа For our purpose we shall assume the following 
ata :— 


Short circuit capacity —650 ооо kVA based on тт ooo V. 

~ Dimension R—12 in. 

Dimension L—27 in. 

Dimension @=r} іп. 

The current when the arc tips separate on short circuit 

__ 650 000 

“3X11 

This is the в.м.ѕ. value; the maximum value is 
V 2X34 200—48 200 A. 


Also the maximum value of the first current wave with a 
symmetrical short circuit will be 


1:60 x 48 200—77 200 A, 


=34 200 A. 


` suming an instantaneous trip. 


Substituting the various values in equation (7) we get 
к—54Х772Х7772 
I2 
==268 Ib. per foot run. 


. The force acting downward on the moving contact bridge 
5 approximately 


F =9 X772 X772 [ tog 10 


=536 X 1:567 
or 840 Ib. 


Doubling Effect Considered. 


dm these values for the loading of the conductors during 
fure g cuit are not great enough to justify serious depar- 
woul d the ordinary construction which the designer 
the Otherwise be forced to adopt, but unfortunately 
the Presence of doubling effect cannot be ignored, and since 
our ©rces are. proportional to the square of the current, 
lag alue of 268 lb. per foot run for the loading on the 
Min gin stems would be increased to 
2X77 2003? 
77 200 
Eu the maximum deflection at the end of each stem, using 
'h. diameter copper rod, will be from equation (8). 
. А 4 
79х15 44x27 — 1-65 in. 
| I2XI:5 
= IS obviously not permissible. 
th § into account the possibility of doubling effect, 
© throw-off value would be increased to | 


4х 840=3 360 Ib. 


4:6 X 12 
I:5 


х 268—1 072 lb. per foot run, 
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Unless this load has been allowed for when designing the 
mechanism the possible deflection of the various mechanical 
parts would simply allow the main contacts to separate 
at each instant when the current attains its maximum value. 


This would result in such violent burning that the main | 


contacts would probably become welded together and the 
breaker fail to open when the trip gear is released. 


Factors which Limit the Ultimate Interrupting Capacity. 


In conclusion we can summarise the factors which affect 
the operation of an oil circuit breaker. 

The head of oil limits the amount of energy that can 
safely be interrupted, and if the energy exceeds that 
anticipated for a given head the breaker may fail by 
explosion. | 

The volume of the air chamber determines the maximum 
pressure which the top cover must be capable of with- 
standing. As the internal pressure caused by the gas 
increases with the kVA interrupted, the tank strength 
and top cover are also limiting factors. | 

The length of break determines the ability of a breaker 
to satisfactorily interrupt a given current at a certain 
voltage. Therefore, if the break is too short the arc may 
persist for an indefinite length of time. 

The switching speed determines the number of current 
waves which must elapse before the arc subsides ; so that 
a high speed reduces the arcing time, and accordingly 
permits the provision of a shorter break. 


Tank Clearances. 


The clearance from the arc tips to the tank wall limits 
the volume of arc corresponding to a specific voltage, which 
it is possible to rupture without burning through the lining. 
This clearance also determines the ability of the gas to 
escape from the arc and rise to the surface of the oil. 

The condition of the main contacts after the breaker has 
operated on short circuit depends wholly on the ratio of the 
resistance of the path provided by the arcing contacts to 
that offered by the path through the main contacts. Ifthe 
resistance of the arcing contacts is comparatively high 
the current will not transfer properly when the main 
contacts separate, with the result that violent burning 
may occur between the main contacts. 


Effect of Arcing Contact Design. 


We may conclude, therefore, that the design of the 
arcing contacts determines the number of times that a 
breaker can operate under short circuit conditions, without 
renewing either the main or the arcing contacts. 

When the current to be interrupted by the breaker 
exceeds about 20 000 A, the repulsive forces require serious 
consideration and very frequently it will be found that the 
strength of the mechanical parts will limit the breaking 
capacity that can be assigned to the breaker when used on а 
comparatively low voltage circuit. 

. Although, generally speaking, the quantity of oil increases 

with the short circuit rating, the exact rate of increase 
depends not only on the particular style of design, but 
also on the shape of the tank used. 

The writer has purposely refrained from including in this 
paper curves of the type connecting, say, breaking capacity 
with head of oil; or length of breaker with voltage. It 
would be very difficult indeed to justify such information 
because the best lines upon which a design should proceed, 
and the relative importance to be attached to each factor, 
is still very largely a matter of personal opinion, based on 
experience with a particular design. 


The TorQuay CORPORATION BILL, which has now passed both 
Houses of Parliament, enables the Corporationjto purchase and extend 
the Newton Abbot generating station of the Urban Electric Supply 
Co. The Newton Abbot Council will acquire the company’s under- 
taking and transfer it to Torquay Corporation, who will take it over 
and instal modern plant in order to supply electrical energy in the 
borough of Torquay, the urban district of Newton Abbot and the 
intervening rural districts. The purchase price of the undertaking 
will be fixed by arbitration, which will take place in the autumn. 
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A Study of Electrical Insulating Papers. 


The ELEcTRICAL RESEARCH ASSOCIATION, continuing the 
work of its predecessor, the Electrical Research Committee, 
has carried out an extensive study of papers to be employed 
for insulation (other than in the construction of cables), and, 


after collaboration with the manufacturers, has drawn up a. 


series of definitions and tests which are intended to prevent 
ambiguities and serve as a basis for the development of 
acceptance tests. 


- Definitions. 


Pure Manilla Fibre Paper.—Paper made from Manilla fibre 
only. The best is made from new fibre. 

Manilla Paper.—A strong paper made from sulphite wood pulp. 
May contain some Manilla and hemp fibre. 

Rope Paper.—Paper made from rope-ends. 

Sulphate, Sulphite and Soda Wood Papers.—Papers made from 
wood pulp only by the sulphate, sulphite and caustic soda processes 
respectively. Known collectively as chemical wood pulp papers. 

Mechanical Wood Pulp Paper.—Paper made from wood by the 
mechanical pulping process. 

Jute Paper (Horn Fibre Paper)—Paper made from jute fibre 
only without the use of chemicals. 

Soda Rag-pulp Paper.—Paper made from rags only by the 
caustic soda process. 

Lime Rag-Pulp Paper.—Paper made from rags only by the lime 
and carbonate of soda process. 

Rag Bond and Rag Bank Paper.—Paper made from linen and 
cotton rags only and weighing not more than 13 lb. per ream 
(480 sheets), post size (21 in. by 16} іп.). 

Leather Paper (Fish Paper).—Paper made from cotton rags only 
and afterwards chemically treated (generally with zinc chloride) to 
produce a homogeneous sheet of celluvert. 


Tissue Papers. — Papers of which the weight of 2 ooo sq. ft. does 


not exceed 9 lb. : 


Best Rag Tissue (Condenser or Electrical Tissue).—Made from 
ragsonly. The heavier grades are known as electrical tissue, 

Cotton Tissue.—Made from cotton rags only. 

Silversmiths’ Tissue.—Made from rags only, grass bleached, 
and free from chemicals and loading materials. 

Sulphite Tissue—Made from wood-pulp by the sulphite 
process. May contain rag pulp. 

Sulphate Imitation Japanese Tissue.—Soft porous tissue 
paper made from wood-pulp by the sulphite process. 


Japanese Tissue.—Tissue paper made in four grades known: 


as Gampi, Kodzu, Tosa Dental, Mino Dental differing in 
quality according to fibre, method and locality of manufacture. 
Tests Recommended. 


The tests recommended for the study of electrical insulating 
papers are as follows :— 


Clause No. Contents. 
I е Conditioning. 
2 Thickness. 
3 Density. 
dus Е hs .. Tensile Strength and Elongation. 
5... pu m .. Ageing. (Bursting Test.) 
Oe: us .. Tearing. 
y Porosity. 
8. ous Chemical. 
9 and 10 s .. Metallic particles, etc. 
ҮЙ к» p E .. Crinkling. 
12. жа > T .. Microscopic. 
Conditioning. (To precede all tests under 4, 6, 7 and 8). 


Single sheets shall be kept in a controlled atmosphere at 75 per 
cent. relative humidity and 70° F. for not less than eighteen 
hours, the correct humidity being obtained by the use of 
dilute sulphuric acid (sp.gr. 1220), and tested immediately 
afterwards. 

Thickness.—Ten measurements shall be taken equally 
spaced diagonally across a sample one foot long and the full 
width of the roll of paper, by means of a micrometer fitted with 
a ratchet head and measuring faces between } in. and 4 in. 
diameter one of which shall be free to swivel. The maximum, 
e minimum, and mean values shall be stated. 

Density.—The density in grammes per cub.cm. shall be taken 
on samples not more than 8 in. square after 3 hours heating 
at 212? F. 

Tensile Strength and Elongation.—Twelve samples § in. by 
IO in., six in the direction of the paper and six across, shall have 
ra load gradually applied to determine the tensile strength in 
Ibs. per square inch sectional area and the percentage 
extension on the original length under load. 

Ageing. (Bursting Test.)—Tendency to age shall be tested 
by comparing the bursting strength of samples before and after 


heating to 230? F. for 24 hours. Samples shall be selected as 
for the thickness test and treated as follows :— 

The paper shall be gripped on to a ring leaving a free 
circular membrane which shall he subjected to fluid pressure 
until itis broken. The value of the pressure required to break 
the paper, shown on an indicator attached to the apparatus 
shall be expressed in lbs. per square inch which value is defined 
as the bursting strength of the paper. Maximum, minimum 
and mean values shall be stated. . 

Tearing Strength.—To determine the tearing strength, a 
sample sheet 6 in. square is clamped in a sliding wooden frame 
which can be drawn along between guides by means of a 
simple winding gear. <A 3/32 in. hole is punched in the centre 
of the sample and the strip on one side of the hole cut through 
and turned back into a clip attached to a spring balance. 
Rotating the winding gear draws the main portion of the 
sheet along and the strip attached to the spring balance tears 

away while the balance registers the force required. Maxi- 
mum, minimum and mean values both for “length ” and 
'* width ” shall be stated. 

Porosity.—Vor this test the sample is clamped between two 
metal discs with recesses r in. diameter on the faces next 
to the paper. The upper recess is open to the air and the lower 
one connected to the upper end of an inverted тоо cub.cm. glass 
burette supported in a retort stand. By means of an aspirator 
bottle which is connected through a rubber tube to the lower 
end of the burette, the water level in the latter is raised to the 
zero mark near the paper clamp, and the stop cock closed. 
The aspirator is then lowered to a second fixed position so that 
the water level is 24 in. below the burette zero, and the stop 
cock opened for fifteen minutes. Air is thus drawn through 
the paper sample and the fall of level in the burette, in cub.cm., 
is a measure of the porosity of the sample. 


Chemical Tests. 


Moisture Loss on Drying at 212° F.—A sample weighed after 
conditioning is dried at 212? F. for 3 hours and re-weighed. 
The moisture loss shall be computed as a percentage of the 
conditioned weight before drying. 

Test for Acidity and Alkalintty.—Weigh off duplicate lots 
of ro grammes each into quarter-litre flasks and add 200 c.c. 
distilled water to each. ^ Boil for 20 minutes, wash with warm 
water and test with methyl orange. 

If alkaline, titrate with standard centinormal sulphuric acid. 

If acid, titrate with standard centinormal sodium hydrate 
or potassium hydrate. / 

In each case the number of c.c. of the reagent required to 
neutralise the paper shall be stated. 

Mineral Ash.—Completely ignite а dry sample from test 8 (a) 
with all precautions against loss. Tbe amount of the incom- 
bustible matter shall be computed as a percentage of the dried 
sample. 

Sizing Tests.—The total resins in the size shall be determined 
on five gramme samples of paper by extraction with acidulated 
alcohol, and the nitrogenous material on gram. samples by 
the Kjeldahl-Gunning method. 

Chemical Tests for Metallic Particles —The paper is immersed | 
in a potassium ferrocyanide solution after saturation in dilute 
hydrochloric acid when each iron particle will prggues a blue 
spot on the paper. 

The application of a 1 per cent. solution of silver nitrate to 
the surface of the paper will produce a black spot on each 
metallic particle. 

The paper is dropped into a т per cent. solution of acetic acid 
and allowed to air dry for one hour lying flat on a cloth. The 
sample is then dropped into a solution containing 0.1 cub.cm. 
acetic acid and o.1 gm. of potassium ferricyanide in 100 cub.cm. 
distilled water. The iron particles will appear as blue spots 
and the copper, brass, and gunmetal as red spots. The 
number of particles per square foot to be stated. 

Flash Test for conducting Particles —The paper is drawn at 
a speed of 2 ft. per min. between a metallic plate and brass 
rollers 3 in. long and 4 in. diameter each exerting a pressure of 
about то oz. on the paper under test. An alternating potential 
difference of 50 V (50 cycles) per mil thickness of paper is 
applied between the roller and plate and the number of 
punctures per square foot noted. - 

Crinkling under Tension.—This is sometimes an important 
factor but further information is required before this clause 
can be drafted. 
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Microscopical Examination.—This test is for the purpose of 
identifying the constituent fibres of the paper. 

Ten specimens each the size of a sixpence from widely 
distributed positions in the sample are torn up and boiled for 
afew minutes with about 20 cub. cm. of 0.5 per cent. solution of 
caustic soda. After draining and-repeated washings in tap 
water the paper is then washed with about 20 cub. cm. of 0.5 per 
cent. solution of hydrochloric acid and again washed with tap 
water. А " pill" of the paper is made up and shaken in a 
test tube half filled with water until it disintegrates into fibres. 
A smal] quantity is then removed to a glass slide and after 

partial drying with filter paper two or three drops of zinc- 
' chloride-iodine stain are placed on the fibres which are teased 
out with sstec] needles. 
Composidion and Preparation of Zinc-Chloride Iodine Stain. 
25,cub.cm. saturated zinc-chloride solution at 7o? Fahr. 
5.25 g m. potassium iodide. 
0.25 g m. iodine. 
12.50 gm. distilled water. 
The last three ingredients are mixed together, the zinc 
chloride added, and after settling overnight the supernatant 
liquid decanted off. The stain must be kept away from light 


and air. 

Under the microscope, using this stain and a magnification 
of 50 diarneters, the fibres appear coloured as follows :— EE 

Cotton and linen rags i 

Cooked and bleached Manilla ар 

Cooked and bleached wood pulp Blue to blue г 

oe and bleached straw and esparto } violet. 

‘Mechanical or ground wood pulp 

Jute, uncooked, and Manilla — . aon lemon 

Highly lignified fibres уе i 


The shapes and markings of the fibres as well as the colours 
should be considered in the estimation, and care should be 
taken to have apparatus and fingers free from fibres before 
beginning the preparation of a sample. 


Appendix. 

Delermination of '' breadth " and “ length” of paper —Two 
strips } in, wide by 5 in. long are cut at right angles to one 
another from the sample submitted. By holding them verti- 
cally between the thumb and finger so that they fall over it 
will be found that the one which appears to be the more rigid, 
14, stands the higher is the one cut along the “ length ” of 
the paper. The other is cut along the “ width.” m 


Schedule Indicating Uses of Paper. 


Uses. Papers in general use. 
L Papers used as Insulation. 


Manufacture of Tubes and Chemical wood pulp. 
heets. 


tween layers of windings Chemical wood pulp, Manilla, 

and similar purposes. Jute, Rag Bond, Best Rag 
йй Tissue. 

wating wrappings. ' Chemical wood pulp, Manilla, 
Jute. 


Between punchings. Chemical wood pulp. 
Mechanical wood pulp. 
Condenser or Electrical Tissue, 


2, р | 
ы I used as Insulation and as Mechanical Protectors. 


Conden sers. 


NSulation. ғ Manilla (Red), Red Rope, Jute, 
Wra z Leather. 
PPing Core Bolts. Manilla (Red), Red Rope, Jute, 
Bobbi ; Leather. 
м n flanges and other parts Manilla (Red), Red Rope, Jute, 
есте high insulation is not Leather. 
k *Quired, | 
M er used as a mechanical support in building up Insulating 
Gterials, ; | 
Back 


AR Ng up mica folium, mica Chemical wood pulp, Manilla, 
Pe or micanite. japanese Kodzu or Dental 
Tissue, Sulphite Imitation 
Japanese Tissue. ` 


Cove p; | 
Nering for micanite. Sulphite Tissue. 


T Be a RESI RI 
ee agreement between the London County Council and Bexley 


expireq 291901 for the THROUGH RUNNING OF TRAMCARS, which 
Bexle 9n July 25th, has been renewed on modificd terms. 
between oun will provide cars and operate a through service 
and р: Вегезога Square and such points on the Bexley tramways 
will pro xis light railways as may be agreed. The County Council 
and Wickhs Current for Bexley cars as between Beresford Square 

tated "aes Lane, and will pay to Bexley in respect of mileage 
Cast etween these points a sum a car mile equal to the average 


drivers ney Council ef certain specified items of cost, including 
and oiling і Conductors’ wages, car repairs, depreciation, cleaning 


“ars, printing of tickets, uniforms and badges, etc. . 


\ 
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Early Submarine Telegraphy. 


In a recent article we gave some details of the technical 
progress of submarine telegraphy since 1872, the date of the 
foundation of the Eastern Associated Companies. The 
history of submarine telegraphy, however, ‘goes further back 
than that, and to make the matter complete we have repro- 
duced some extracts from Sir Charles Bright’s communi- 
cation to the commemoration Number of the ‘‘ Journal of the 
Institution of Electrical Engineers," in which he gives an 


interesting account of the struggles, failures and successes of 


the early workers. Sir Charles Bright says: 


Early Submarine Telegraphy. 
A Spaniard named Salva suggested the feasibility of sub- 


marine telegraphy as far back as the year 1795, whilst in 1811 


Sommering and Schilling conducted a series of experiments 
in which a soluble material, said to have been indiarubber, 
was first used for inSulating the wire. In 1840 Wheatstone 
explained to a Committee of the House of Commons the 
methods by which he thought it possible to establish tele- 
graphic communication between Dover and Calais. Then, in 
1842, Morse laid across New York Harbour an insulated 
copper wire through which he transmitted electric currents. 
Hemp soaked in tar and pitch, surrounded with a layer of 
indiarubber, constituted the insulation. - 
Effective submarine telegraphy, however, owed its birth to 
the introduction of gutta-percha for insulating purposes 
early in 1847 by Werner Siemens. Faraday, about the 
same time, independently pointed to the insulating properties 


of gutta-percha. On January loth, 1849, C. V. Walker laid 


a gutta-percha covered conductor, 2 miles long, in the English 
Channel. Previously, on June 16th, 1845, the brothers 
Jacob and John Watkins Brett had registered a company for 
the purpose of telegraphic communication between this 
country and France, and in 1849, after considerable corre- 
spondence with the Governments of this country and France, 
a concession was obtained for the laying of a cable between 
Dover and Calais. Twenty-five nautical miles of No. 14 
copper wire, covered with } in. thickness of gutta-percha, 
were manufactured, the electrician’s tongue being the only 
test applied to some of the lengths. The shore ends for about 
two miles from each terminus consisted of a No. 16 B.W.G. 
conductor covered with cotton soaked in indiarubber solution, 
the whole being encased in a very thick lead tube. The rest 
of the line was composed of the gutta-percha insulated wire 
above described. A number of 30-lb. leaden weights were 
fastened to the line at roo-yd. intervals, the laying vessel— 
a small Thames tug—having to be stopped every time one 


was put on. The laying of the line from a huge reel on deck . 


was successfully effected by Wollaston on August 28th, 1850, 
but it only lived to speak a few more or less incoherent words. 


. А Mad Freak. 


This enterprise excited little attention at the time. It 
was, in fact, regarded as a ''mad freak,” and even as a 
" gigantic swindle.” The signals obtained had, however, the 
effect of eradicating the then very prevalent belief that, even 


if the line were successfully submerged, the current would 
become dissipated in the water. It now remained to find a 
satisfactory method of protecting the insulated conductor 


from injury during and after laying. 

On December 19th, 1850, а new concession was granted to 
Jacob Brett by the French Government, and on the strength 
of this the Submarine Telegraph Company was formed. But 
£300 was all that the public would subscribe, because it had 
been proved that submarine telegraphy was an impossibility ! 
Crampton, a leading railway engineer of that time, came to 
the rescue with £7 500 of his own and a similar amount from 
his- friends. Then Kuper, a colliery engineer, said: '' Why 
not protect your gutta-percha covering by an iron sheathing ?”’ 
The cable with its pit-rope like sheathing of to-day was duly 
made, and on September 25th, 1851, a procession, with a man- 
of-war to lead the way, started from the South Foreland to 
the shores of France. All went well until they were in sight 
of the opposite coast, when the cable gave out. Another mile 
was ordered, manufactured and laid; and on November I 3th 
actual messages were exchanged on a more or less practical 
scale. 

After considerable trouble with the Government Depart- 
ments, cables were then laid between England and Ireland ; 
and although the first two efforts were failures—partly due 
to faulty design—in 1853 the late Sir Charles Tilston Bright 
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successfully connected the two islands hs early piece of 
cable work being performed at the age of 21. Then followed 
a number of lines.laid across the English Channel, in the 
Mediterranean, and elsewhere. Most of these were attended 
by failure, due to breakage of the cable, or to it being paid 
out with so much, slack (for want of satisfactory controlling 
gear) that it reposed in festoons at the bottom of the 
sea. 
Spanning the Atlantic Ocean. 

We now come to the period when-a much more difficult 
problem was dealt with—the spanning of the Atlantic Ocean 
by laying and speaking through a cable 2 ooo miles in length, 
the depth being upwards of 3 miles. Many eminent scientists 
had said it would be impossible to deposit the line at so great 
a depth; and that, even if laid, it would be a mathematical 
impossibility to transmit electrical signals through such a 
length. Tbhe Atlantic cable scheme was, indeed, considered 
at this time (1857) another wild scheme of people that were 
to be pitied, but its realisation later was aptly described as 
“ the great feat of the century.” 

The projectors of this undertaking, who were the subject 
of so much pity, were John Watkins Brett, the prospective 
Managing Director, Cyrus West Field, and Sir Charles Bright. 

The proposed route was surveyed in what we should now 
consider somewhat “sketchy ” fashion; for, whereas in the 
present day, we sound at intervals of about ro miles, at that 
time soundings every 100 miles were considered to be abundant. 


Manufacture of the Cable. 

. The manufacture of the line was duly proceeded with— 
partly at the Greenwich works of Glass, Elliot and Co. (after- 
wards the Telegraph Construction and Maintenance Company), 
and partly at R. S. Newall and Co.'s factory near Liverpool. 
The iron sheathing was composed of several strands of fine wire. 
The Government of the countries concerned encouraged the 
scheme to the extent of lending certain vessels for laying the 
cable, as they had done previously for the survey. The main 
contribution from the United States was the “ Niagara "—a 
splendid example of the frigates of thet time; a smaller vessel 
was also provided by each Government to land the ends, pilot 
the way, and act as consort generally. 


: A Chapter of Accidente. 

Mishaps soon occurred, for it was only 4 miles that had 
been paid out when the cable broke. Another start was made ; 
but, after 226 miles had been laid, it again broke—this time, 
however, at a depth of 2 miles. So ended the first attempt 
to connect America with Europe electrically. 

The next year (1858) more cable was made, and a second 
expedition started. The two vessels were this time to meet 
in mid-ocean and make a joint, and then sail in opposite 
directions, laying the cables towards their respective shores. 
This they did, but the joint broke. They made a second, and 
again it broke. They made a third, and then one ship sailed 
towards Ireland and the other towards America. 

On her way H.M.S. “ Agamemnon " encountered a whale, and 
though the ponderous monster made commendable attempts to 
carry off the cable, these attempts were attended with no 
evil result. The “Niagara,” however, had not gone far before 
another break occurred which ended in the loss of 5oo 
miles of cable. Sufficient yet remained on board for a 
third trial. 

Meanwhile, however, both ships had run out of stores ; and it 
was therefore necessary to put into Queenstown. On the way 
a terrific storm was encountered, and the “ Agamemnon " nearly 
'' turned turtle," whilst the cable and the coal got terribly 
mixed up. Matters were in the end righted ; and, after stores 
had been procured, the telegraph fleet once more met in mid- 
ocean to make the splice, and again set forth on their respective 
work. The first expedition created considerable excitement, 
but when it came to the second and third everyone—except 
the shareholders— merely pitied those that were continuing 
such a futile errand. The pity was, however, now beginning 
to be misplaced ; for this time the entire line was laid success- 
fully, and on August 5th. 1858, England spoke for the first time 
electrically with America. But the cable never worked very 
satisfactorily from the outset, for the message from the United 
States President to Queen Victoria occupied over 30 hours in 
transmission, though only containing 150 words. Moreover, 
the utmost speed achieved was some 6 words a minute. 


| An Electrical Failure. 
Though doing useful work for over 2 months, and carrying 


732 messages, the line was gasping under its efforts throughout 
and gradually reached the sinking stage. It was suffering— 
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and ultimately succumbed—from the effects of mistaken 
electrical views, in which even Faraday shared. The line 
was indeed an electrical failure, though a complete engineering 
success. It had been proved that such a length of cable 
could be laid in really deep water; and, though various 
mishaps had occurred before final engineering success was 
achieved, these were only due to unavoidable accident on the 
one hand and lack of perfection in manufacture on the other, 
such as could be improved on by the experience gained. As 
engineer-in-chief, my father was knighted when but 26 years old. 


Success at Last. 

From the next cable, however (that laid by the Government 
in the Red Sea, in 1859), nothing useful was learned. The 
sections failed one after the other, and it is doubtful whether 
a message was ever sent through tbc whole of the cable; 
there were other cables laid soon after— from Malta to 
to Alexandria, to India—and these proved a complete success; 
indeed, the line to India via the Persian Gulf is usually 
regarded as the pioneer in the matter of satisfactory arrange- 
ments for testing previous to, and during, laying. 

It was not until 1865 that the question of re-spanning the 
Atlantic took active shape. My father, with his partner, 
Latimer Clark, had in the interval persuaded the financiers 
that a larger and more costly insulated conductor was essential. 
Moreover, the electricians were better advised in regard to 
the generating power and apparatus for signalling purposes. 
Then, again, at this stage in the history of submarine telegraphy 
the improvements in manufacture were altogether encouraging, 
and Willoughby Smith and Cromwell Varley had done much 
towards developing the electrical side of submarine telegraphy. 
The larger-sized core meant a larger-sized cable, and this could 
not have been got into any other vessel than the “Great 
Eastern," which, as it chanced, happened to be available. 
The paying out and picking up machinery—fitted with Appold 
brakes—was of a high order. 

In the 1865 cable several faults occurred, and once, while 
attempting to haul] it back to repair a fault, the cable snapped, 
after 186 miles had been laid. For 9 days they made 
strenuous efforts to pick it up; but.though they grappled 
it many times the rope broke, and thus the 1865 cable had 
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to be abandoned. A new cable, like that of 1865, was then - 


made by the Telegraph Construction Company. 

The new cable, after a few further misfortunes, was 
eventually laid. From an engineering standpoint, however, 
this was really work that had already been effected 8 years 
previously, with about the same number of misfortunes, 
though with no applicable experience to go upon. The work to 
come—that of recovering the 1865 cable— was, indeed, the 
matter of the moment. 

For thirteen days they alternately hooked and lost the cable. 
Once they brought it to the surface, but it slipped away from 
them like a great eel. On lowering the grapnel, however, for 
the thirtieth time they succeeded—thanks mainly to Canning, 
the chief engineer to the contractórs; and thus two good 
cables were laid between England and America. 


Many Great Names. 

. We cherish the memory of many great names associated 
with submarine telegraphy, but the greatest of all may be 
seen perpetuated on the walls of our Lecture Hall—William 
Thomson, Baron Kelvin of Largs—who, perhaps on account of 
his real greatness, was also throughout life so generous 
regarding the work of others and so simple-minded and good 
in every respect. 

The pioneering of submarine telegraphy was very thoroughly 
thrashed out in connection with the proposed “ International 
Memorial to the Inception and Extension of Submarine 
Telegraphy ” in the year 1896. It was then ultimately agreed 
that submarine telegraphy only became a matter of commercial 
development and profit by the efforts of engineers and 
electricians. 

Owing to his supreme position, Kelvin may perhaps be quoted 
as an authority above all others who worked in this field. 
He expressed himself very definitely on the subject of where 
credit was in the main due, not only at the meeting of the 
Committee just referred to, but also in the course of his I.E.E. 
Presidential Address of 1889, when he expressed himself thus 
regarding the pioneering of ocean telegraphy :— 

“ To Sir Charles Bright's vigour, earnestness and ¥enthusiasm 
was [due the successful laying of the first ‘Atlantic cable. We 
must always feel deeply indebted to our late colleague as the pioneer 
of that great work, when other engineers would not look at it, and 
thought it absolutely impracticable.” 
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Large Electric Winders in a South Wales Colliery. 


Two duplicate winders of the geared induction type, which 
are the largest of their’ kind in the United Kingdom, have 
been recently installed in the Penygarreg and Groesfaen ‘Pits 
of the Rhymney Iron Company, which are under the manage- 
ment of the Powell Duffryn Steam Coal Company. 

These winders, which were built by Fullerton, Hodgart and 
Barclay, Ltd., of Paisley, are designed to raise 250 tons of coal 
рег hour (maximum 300 tons) from a depth of І 860 ft. ; 5 
tons (maximum 6 tons) of coal being raised per wind of 72 
seconds. Cylindro-conical drums are used, varying in diameter 
from 12 ft. to 18 ft. 6 in., and the ropes are 6} in. in circum- 
ference. The total weight of the winder, exclusive of the 
motor, is 120 tons, the drum shaft alone weighing 15 tons. 


Electrical Equipment. 

The induction motors for these winders are wound for 3 ooo- 
3 300 V, 50 cycles, and were supplied by the BRITISH THOMSON- 
HovsroN Company, of Rugby, they have a continuous 
R.MS. rating of I боо H.P., and are capable of dealing with peak 
loads up to 3 боо H.P. The motor synchronous speed of 250 
revs. per min. is reduced through single reduction helical 
gearing to give a drum speed of 47:2 revs. per min., which 
corresponds to a rope speed of 2 850 ft. per min. The motor 
is coupled to the pinion shaft through a Wellman-Bibby 
flexible coupling. 
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250-TON ELECTRIC WINDER IN A SouTH WALES COLLIERY. 


The rotor, the rotor windings and the sliprings were made, 
both in regard to mechanical construction and electrical 
insulation, to withstand, reverse current braking and double 
voltage on reversal. The stator windings are of the open slot 
type and the coils are of the special construction and insulation 
developed by the British Thomson-Houston Company 
for very high voltages, and used successfully for several 
years. 

Counteracting Excessive Stresses. 


The motor shaft, which is carried in two massive spherical 
seated bearings, is of generous dimensions to withstand the 
frequent reversals of stress experienced in motors on this 
service, and the sliprings, of the open type, are placed inside 
the bearings. When braking, the maximum voltage between 
the sliprings is approximately 1 550 V and, as can be seen 
in the illustration, the brushgear is mounted alternat.vely on 
either side of the shaft to give additional clearance between 
the brush holders and to facilitate adjustment and replace- 
ment of the brushes. 


Control Gear. 
The control gear, comprising high tension air break reversing 


contractors for the stator circuit and pot type liquid rotor 
regulators capable of dissipating 900 H.P. continuously, was 


supplied by Allen West and Co. A unique feature of this 
control is a compressed air cylinder which is connected to the 
ever operating gear which relieves the driver of the fatigue 
of operating such a large regulator. The compressed air 
cylinder is not capable of operating the regulator without 
additional effort on the part of the driver and this feature 
ensures that the actual control is completely in his hands. 

The high tension contactors are operated through a small 
master controller which is connected to the lever operating 
gear ; and, in addition to the fingers necessary for operating, 
the contactors, this master controller has numerous additional 
fingers for the various emergency and interlocking devices 
supplied with the winders. In order that no access can be 
obtained to the high tension stator contactors, while these are 
alive, the door of the separate fireproof chamber in which 
these contactors are housed beneath the engine room floor 
is interlocked with the main switch. 


Safety Devices. 


The switchgear, emergency and indicating devices were 
supplied by the British Thomson-Houston Company, and, in 
addition to the standard Whitmore overwind and overspeed 
devices, there are two overwinding switches, one for each 
cage, mounted in the headgear, to trip the main switch ın case 
of overwind. A feature of these additional switches is that 
after an overwind it is impossible for the 
driver to back out in any but the correct 
direction and this only at creeping speed. 

It is common practice to supply a pedal 
switch for short circuiting the overwinding 
switches, and, in this manner, to permit 
backing out, but with such a system there 
is nothing to prevent the driver from draw- 
ing the cage still further into the headgear 
after he has shortcircuited the overwinding 
switches. With the B.T.-H. system the pos- 
sibility of a mistake of this nature is, it is 
claimed, entirely eliminated. 


Indicators. 


The driver's instruments, comprising a 
centre zero wattmeter and a voltmeter, are 
mounted on each side of the depth indicator. 
By using a centre zero wattmeter it is 
possible.to obtain the same indications as 
are given by an ammeter on a Ward- 
Leonard equipment—that is, the needle 
moves to the right or left in accordance 
with the raising of the right or left hand 
cage in the shaft; the pointer moving in 
the opposite direction when reverse current 
braking is employed. Above these instru- 
ments are two ground glass indicators which 
give luminous printed signals to show the 
driver when he is either braking by reverse 
current, or when he moves his lever in the 
wrong direction at the commencement of a 
trip. This latter indicator is of considerable value since, 
should the driver move his lever in the wrong direction, 
it gives him an opportunity of rectifying his mistake before 
the overwinding switches come into operation. 

In addition to the winders mentioned above, the British 
Thomson-Houston Company have recently completed the 
motor and switchgear of another large winder for the Powell 
Duffryn Steam Coal Company, this winder being in course 
of erection at the New Tredegar Pit, situated near the top of 
the Rhymney valley not far from the Groesfaen and Peny- 
garreg Pits. The motor. for this winder has a continuous 


rating of I 100 H.P. 


British Wireless Relay League. 


Mr. Y. W. P. Evans, hon. secretary of the Manchester Wireless 
Society has been granted permission by the Postmaster-General to 
form a Вкітіѕн WIRELESS RELAY LEAGUE (B.W.R.L.). Mr. Evans 
will be pleased to hear from those who are interested with a view to 
forming such a League as early as possible. With a good organisa- 
tion and assuming that the forthcoming tests between the Man- 
chester Wireless Society and the American amateurs are successful, 
the scheme should provide much material for experiments among 
the amateurs of this country and America. All letters should be 
addressed to Mr. Y. W. P. Evans, 2, Parkside Road, Princess Road, 


Manchester. 
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The Development of Wireless 
Telephony. 


The report of the SUB-COMMITTEE ON RADIO TELEPHONY, 
which was appointed by the Radio Research Board in October 
last to investigate the subject of wireless telephony and to 
report on its development, whether governmental or private, 
has just been issued [Cmd. 1 707]. It will come rather in the 
nature of a cold douche to those who would have us believe 
that in a day or two communication by this means will be 
possible with the same ease as with ordinary telephony. 
To those actually engaged in wireless work, on the other 
hand, its contents will cause little surprise, but will form a 
useful basis for future work. | 

The sub-committee, which consisted of Admiral Sir Н. В. 
Jackson (chairman), Prof. C. L. Fortescue, Prof. G. W. O. 
Howe and Major A. G. Lee, held eight meetings, at which 
witnesses from Marconi’s Wireless Telegraph Company, the 
Radio Communication Company and the fighting services 
were examined. 

The Conclusions, 


The conclusions arrived at are summarised below :— 

(а) The development of radio telephony for long ranges 
is in an extremely elementary stage, and no line of develop- 
ment which would be likely to lead to its establishment on a 
commercial basis within a measurable period is visible. 

(b) For ranges of the order of 1 ooo miles in certain remote 
localities, where the interference from atmospherics and other 
radio communications is not excessive, it would be possible 
to establish non-secret radio telephonic services using waves 
of the length usually employed by medium power radio tele- 
graph stations communicating over the same range. The 
power necessary for radio telephony, however, would be much 
greater than that required for satisfactory communication 
by radio telegraphy over the same distance. 

(c) For ranges of the order of 200 miles, the position is more 
hopeful, and the lines of experiment which are being followed 
will lead to the development in a reasonable time of a system 
of radio telephony which will approach approximately at any 
rate to the requirements of a commercial system. 

(d) The use of radio telephony as a substitute for any other 
means of telegraphic communication cannot be recommended 
except in those cases where the special requirements can be 
met in no other economic way—for example, the broadcasting 
of intelligence of general information where one costly trans- 
mitting station supplies a great number of simple, inexpensive 
receiving stations, seems a practical commercial problem, 
especially in localities ill-equipped with land lines. 


The Evidence Analysed. 

All the witnesses examined agreed that for the transmission 
of a specific message over any distance—long or short— 
the radio telephone was greatly inferior to the radio telegraph 
in accuracy, speed and cost, and was likely to remain so. 
"They agreed also that the articulation of the best radio tele- 
phone installations known to them compared favourably with 
that over a trunk land line, but that it was necessary to repeat 
or spell unusual words or proper names and repeat figures. 
The Sub-Committee consider, therefore, that the spheres of 
utility of the two systems are as separate and clearly defined 
as those of land line telephony and telegraphy. 


Land Line Requirements must be Satisfied. 


It is pointed out that for successful operation a radio tele- 
phone installation must satisfy the same requirements as a 
land line system. It must give at least as good articulation, 
and sufficient power must be used to overcome all interference 
from other signalling or from atmospherics. At the same time 
this power must not be so large that running and maintenance 
costs are excessive. The interference of atmospherics is very 
variable both in respect of locality and season, and in certain 
localities communications may be interrupted from this cause 
for hours or days, even when very high transmitting powers 
are used. Further, some degree of secrecy must be provided. 
The ideal, of course, is absolute secrecy ; but a service might 
be considered commercially possible if the interception of a 
conversation required costly and elaborate apparatus needing 
skilled adjustment. 

Lack of Secrecy. 

In the Sub-Committee's opinion the possibility of establish- 
ing satisfactory radio telephone communication on a com- 
mercial basis over long distances—3,000 miles or more—is 


'such a range. 
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remote. Witnesses variously estimated the powers necessary 
for such services to be from three to twenty times greater than 
those at present considered necessary for similar radio telegraph 
services over the same ranges. The necessary charge for a 
conversation would accordingly reach an impracticable figure. 
No means are at present known by which any appreciable 
secrecy can be obtained for a conversation taking place at 
The interference with other radio communica- 
tions would be greater than that due to two radio telegraph 
stations communicating over the same distance on the con- 
tinuous wave system, owing largely to the increased power. 
Radio telephone communication would be exposed to atmo- 
spheric interference, and the interference of other radio stations, 
to a greater extent than radio telegraph communication over 
the same distance. For medium ranges the Sub-Committee 
consider that the difficulties as regards a commercial service 
are practically the same as those for long distances. 


Experiments with Semi-Secret Systems. 


As regards short distances, it is stated that the Marconi 
Company in this country 1s experimenting with semi-secret 
systems with the expectation of placing radio telephony on a 
commercial basis in the near future for distances up to about 
200 miles over sea. Certain experiments carried out by their 
experts at a range of ninety miles over land have also had very 
promising results. Neither of the systems, however, has yet 
been tested in an actual commercial service. 


Conditions of a Commercial Service. 


The Sub-Committee consider that the conditions requisite . 


for a commercial service can be met at the present time in 
the case of a service over a short range to the following extent: 

(a) The articulation is approximately as good as on land 
lines of similar length. 

(b) It seems probable that a full twenty-four hours' service 
could be maintained in most localities. 

(c) Atmospheric disturbances and, under present conditions, 
interference by and with other stations are very much less 
troublesome on the short waves used, so that delays of traffic 
through these causes are less probable, and the power required 
is not excessive. | 

(d) Unauthorised reception is made more difficult by the 
use of short waves, but the conversations can be picked up 
by special apparatus. In the case of every sport waves 
instruments of very special design are required, and moreover 
the transmission can be made to some extent directive—?.e., 
the waves can be made stronger at points on the line joining 
the transmitter and receiver than at points off that line, thus 
reducing the area over which interception is possible, In 
any system, irrespective of distance, the use of different 
wave-lengths for transmission and reception at a given station 
makes it more difficult for one person to overhear the whole 
of a conversation. 

(e) There are no insuperable difficulties in the system being 
worked satisfactorily in connection with the ordinary trunk 
lines, and, as far as subscribers are concerned, the conversation 
can take place exactly as with the land line system—+-., 
the subscriber has not to instal in his office any special apparatus 
or to manipulate any switches during a conversation. 


Compensation for Loss of Office. 


The Special Committee of EDINBURGH Town Council, appointed 
to deal with AMALGAMATION MATTERS, has issued a report dealing 
with the compensation paid to officers and servants of the trans- 
ferred authoritics. The Committee state that they experienced 
considerable difficulty in dealing with the claims. A considerable 
number of the cases were settled by agreement, but a large propor- 
tion had to be referred to the arbiter, Mr. Percy Rintoul, C.A., 
Glasgow, whose awards, while in most cases falling far short of the 
amounts claimed, were yet considerably in excess of the compensa- 
tion assessed by the Committee. In most cases, continues the 
report, the claimants clected to take their compensation by way of a 
capital sum. The total amount paid in this way was £50 337, while 
annuities were also granted up to a total amount of £3 287. The 
total capital sum will be paid off in thirty years by means of a 
sinking fund. The annual charge in respect of compensation will be 
as follows :—<Annuities, £3 287; Sinking Fund and Interest, £3 271 ; 
total, £6 558. The total number of claimants was 69, and the Com- 
mittee point out that the Corporation are now paying the sum of 
£6 558 annually in respect of officers and servants who have been 
dispensed with and who, at the passing of the Act, cost the commu- 
nity the sum of £21 041. This is a real saving they remark, since, 
with some exceptions, it has not been found necessary to replace the 
officers and servants dispensed with. Under the awards, Mr. A. P. 
Rutherford, electrical engineer, Leith, was granted a capital sum of 
£4 000. | 
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Correspondence. 
WATER-POWER DEVELOPMENTS IN NORTH WALES. 
To the Editor of THE ELECTRICIAN. 

SiR,—With reference to your interesting article on the 
" Water Power Developments in North Wales," in THE 
ELECTRICIAN of July 21, I notice that in Fig. 3 proposed new 
power stations are indicated at Chester, Birkenhead, and 
Liverpool, and it would be interesting to know if this is 
intentional, or whether it is a mistake in the plan. 

The figures given regarding storage capacity appear to be 
incorrect, as on p. 66,inthe case of Lake Cowlyd, the storage 
capacity is given as eight million gallons before the new dam 
was consttucted, and as the compensation water referred to 
is 1] million gallons daily, this alone would have emptied the 
lake in less than six days, and further, it seems that with an 
increase of 37 ft., due to the new dam, the increase in storage 
capacity must be much more than 23 million gallons. 

I believe that the storage capacity of Lake Eugiau, adjoining 
Lake Cowlyd is roughly 45 million cubic feet for a depth of 

Io ft.—that is to say, about 280 million gallons—so that the 
increased capacity of Lake Cowlyd with the new dam must be 
very considerable. Further, in regard to the proposed power 
station at Maentwrog. in which it is proposed to instal four 
3000 kW sets, with a possible further four similar sets. The 
proposed capacity for the reservoir—viz., 60 million gallons— 
appears to be wholly inadequate, as with a head of 600 ft. the 
amount of water required by such large generating sets would 
exhaust the reservoir in less than 24 hours at full load. 

I believe four 1 500 H.P. turbines similar to the existing 
turbines at Dolgarrog Power Station would require something 
approaching 30 million gallons per day, with a head of 1 ooo ft. 
when working at full load for the full 24 hours, so that with 
a head of 600 ft. the quantity of water required would be pro- 
portionately greater for a similar output. 

As I have spent several winters in the district, I can endorse 
from bitter experience all that is said of the extreme wetness 
of the district, апі this enables continuity of service to be 
obtained with a minimum of storage capacity, as except under 
very abnormal weather conditions theré are no very long 

| periods without rain, but for so large a station as that contem- 
plated at Maentwrog a very large reserve must be kept in hand 
to ensure continuity of service even in such a wet district as 
the Snowdon range. 

I am much interested in the development of Water Power 
Schemes in this country for electrical distribution, and should 
be glad if your contributor would confirm or otherwise the 
figures that are given.—I am, etc., 

Ealing, J. N. С. Hornovpr. 

July 31st. MEE ; 


Department of Overseas Trade. 


At the quarterly meeting of the Association of British Chambers 
of Commerce last week a resolution was unanimously passed 
viewing with alarm the steps which are being taken to curtail the 
overseas organisation of the DEPARTMENT OF OVERSEAS TRADE. 
Ihe maintenance of a complete commercial Diplomatic Service 
overseas is regarded as vitally essential to the proper development 
of British trade, and its curtailment is naturally looked upon as 
false economy on the part of H.M. Government. 

The Executive were, therefore, requested to arrange for an early 
deputation to the Foreign Office and to the Department of Overseas 
Trade to discuss the whole question of commercial representation 
abroad. 

The speakers, who took part in the discussion, pointed out that 
the Department had been of immense service, especially to exporters, 
and the curtailment of the personnel of the Trade Commissioners and 
Commercial Diplomatic Services was a most retrograde step, likely 
to have the most injurious effects upon British overseas trade. 


Clifden Wireless Station Destroyed. 


The wireless station at CLIFDEN (Galway) was destroyed last week. 


The receiving station was burned down and the condenser house . 


was bombed by Irish * Irregulars.” The chief use of the station was 
for wireless communication with Canada. Canadian communication 
was interrupted, but only for a few hours. Experiments were àt 
once made, and it was found possible to work the Canadian service 
from the new Marconi station at North Weald, near Ongar, in Essex. 
The Clifden station was the first great wireless station. It was 
opened on October 7th, 1907, and the extent of its power was shown 
in тото, when Senator Marconi, cruising on the steamer '' Principesa 
Mafalda,’’ received wireless messages by day at as great a radius as 
4 500 miles, and by night of 6730. The corresponding Canadian 
wireless station with which Clifden was in regular communication 
was the station at Glace Bay, Nova Scotia. 


The Electrician. | - I3I 


Senator Marconi Honoured. 


SENATOR MARCONI returned from America last week after an 
absence of two months. While in America the John Fritz medal 
was conferred on him by the unanimous vote of the leading engi- 
neering societies of the United States, “ in recognition of his dis- 
tinguished services in radio communication." Lord Kelvin, 


Edison, and Wilbur Wright were among the honoured recipients in 


the past. | ; 

In crossing the Atlantic Senator Marconi's tests regarding atmo- 
spheric disturbances confirmed the opinion that these disturbances 
originate on the continents and not on the sea. When he was near 
to Europe they all came from the east, whereas when he was іп 
mid-Atlantic he found that the disturbances were very few and 


very weak, and that they were coming from pretty well all round. 


On nearing America the disturbances from the European side were 
very weak, while those from the American side were more marked. 
Senator Marconi is of opinion that the Americans have reached a 
greater perfection of detail in wireless communication than we have, 
but though they are ahead of us in certain branches we are a 
great deal ahead of them in the study and utilisation of short wave 
lengths. ub 


London Supply Companies' Progress. . 
INTERIM DIVIDENDS have recently been declared by seven of the 
London Supply Companies, and the results clearly indicate that 
substantial progress had been made during the first half of the 
current year. When dealing with the annual reports we predicted 
that this would be the case, for, concurrently with the steady 
increase in the use of electricity for domestic and industrial purposes, 


there was a downward tendency in the cost of generation and 


distribution. Weare not, therefore, surprised to see that the interim 
distribution of the St. James and Pall Mall Co. has been increased 
from seven to ten per cent., that of the Kensington and Knights- 
bridge Co. from eight to ten, and that of the Charing Cross Co. from 
six to ten per cent. The Chelsea Co. is paying an interim dividend 
of eight instead of five per cent. ; the County ef London Co. six 
instead of five and the Metropolitan Co. five instead of four per cent., 
while the City of London Co.'s dividend remains at ten per cent., as 
in the previous year. No doubt further progress will be made as 
trade improves. Moreover, as the tenure of their distributing 
powers is likely to be extended as the result of the proposed scheme 
of reorganisation for the greater London area, the outlook is very 
promising. For some time past the shares and securities of these 
companies have been appreciating, and in view of their solid position 
and of the good return on the capital invested the prices are not even 
now unduly high. 
== 


Education and Industry. 


The annual prize distribution at MATHER AND РГАТТ'5 Day 


CONTINUATION SCHOOL took place on Monday, the chairman of the 
company (Mr. L. E. Mather) presiding. The Director of Education 
for Manchester (Mr. Spurley Hey), addressed the boys on the value 
of continued education. He pointed out it could help boys like 
those before him іп their workshops ; it could increase their power 
of observation and judgment, and, in the various problems which 
confronted them, it could help them to discriminate between the 
irrelevant and the essential. A greater proportion of time was given 
in that school he observed to the study of English than to any other 
individual subject. They might not be able to see any relationship 
between English and engineering, but they would learn in the 
future that they had their lives to live as members of a great 
community, and it was necessary for them to understand the place 
they would have to fill as responsible citizens. The Education 
Committee regarded their school as a living example of the manner 
in which education and industry could combine for the well-being 
of both industry and social welfare in the State, and the Committee 


would do everything in its power to develop the school in the . 


interests both of the firm and of the boys. 


` 


Chinese Electrical Markets, 


China is rapidly becoming AN IMPoRTANT MARKET for electrical 
plant and apparatus. There are electric supply undertakings in 
the principal cities and towns and many rice and silk mills, 
industrial works and factories have adopted electric power. In 
1920 the value of the electrical imports into China was 6 515 ooo Hk. 
taels, compared with 2 114 400 Hk. taels in 1914. The chief sources 
of supply were Great Britain, United States and Japan, the value 
of the goods supplied by these countries for 1920 being Hk. taels 
953 616, 2012 397 and 2 624 324 respectively. Germany, which 
had a large share of this trade in pre-war days, has again entered 
the field, and in 1920 her exports to China were valued at Hk. taels 
98 500. There is evidence that Germany is paying close attention to 
meeting China's coming requirements of electrical equipment. The 
demand is likely to grow in volume, but the market is not one that 
can be exploited through correspondence. To write letters and 
send out catalogues in the hope of selling electrical goods to China 
is a waste of time and postage. On the other hand, an active sales- 
man carrying samples and having special lines to offer could no 
doubt make sales, for almost anything can be sold in China when 
personally represented and samples shown, 
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Parliamentary Intelligence. 


Edinburgh Tramways Order. 


An inquiry was held in Ерімвовсн last week into the Provisional 
Order promoted by the Corporation for powers to extend the 
tramway undertaking and other purposes. 

Mr. H. P. MACMILLAN (for the Corporation) said that the matters 
of controversy had been reduced to very narrow limits. The 
tramway proposals included the construction of an extension of 
the line in Easter Road, to which there was no opposition, and the 
proposed new line in Wheatfield Road was the only opposed section. 
The object of the latter was to enable the Corporation to park 
tramcars during the progress of football matches. 

Mr. R. STUART PILCHER (Corporation tramway managér) said 
the practical problem the undertaking was faced with in dealing 
with large rush traffic on Saturday afternoons at the football 
ground, necessitating a largely augmented service of cars on the 
Gorgie Road, was the housing of the cars. They had to line up 
20 or 30 of the cars on the main Gorgie line, thus seriously affecting 
ordinary vehicular traffic. The traffic on Wheatfield Road on 
Saturday afternoons was negligible, and the proposed new line 
would be of very great value to the community. 

Mr. JAMES DALRYMPLE, general manager of Glasgow Corporation 
Tramways, also gave evidence in support of the new line. In 
Glasgow, he said, they were dealing with football traffic in the same 
way as was proposed in Edinburgh. The method was never 
objected to and was not attended with any danger. 

For the opponents, evidence was given by Mr. T. P. Marwick, 
architect, who said Wheatfield Road was the chief entrance to three 
important industrial works and there was much vehicular traffic. 

Other evidence having been taken, the Commissioners sanctioned 
the construction of the proposed line, and madc no restriction as 
to the times during which the lye might be used. 


Proposed Purchase of Musselburgh Tramways. 

Mr. MACMILLAN then dealt with the clauses of the Order relating 
to the purchase Py the Corporation and the Local Authorities of 
the burghs of sselburgh, Prestonpans, Cockenzie and Port 
Seton, and the Local Authorities of the counties of Mid and East 
Lothian (or any one or more of them), of the tramway and electricity 
undertakings of the Musselburgh and District Electric Light and 
Traction Co- Throughout Scotland the system of working radial 
tramways out of towns was more and more being recognised as 
proper activity on the part of municipalities. The Order was 
merely an enabling one, and counsel claimed that if the powers of 
purchase were to be exercised they should be exercised by all the 
local authorities together. Ultimately, it was the desire that 
the whole of the tramways should be in the hands of the Corporation 
of Edinburgh. 

Mr. PILCHER said it was desirable, where there was a big under- 
taking with over 200 cars and one with 18 cars linked up together, 
that the larger system should be the controlling body. It was unde- 
sirable that a short line of six and a half miles should be in the 
hands of several different local authorities. The Edinburgh cable 
line ended at Joppa, but in r2 months it was hoped there would be 
through running. 


| Case for Tramway Company. 
Мг. W. B. CowNrE, managing director of the Musselburgh and 


District Electric Light and Traction Co., said the electrification . 


of the Edinburgh tramways and through running powers would 
double the revenue of the Musselburgh system. The Corporation 
was seeking to take advantage of powers that were never granted 
| for their benefit. Не objected to the Corporation taking advantage 
of the purchasing powers of the local authorities and exercising them 
for the transference of the tramways to them. For the past 19 
years the company had spent large sums in reconstructing the 
track and rolling-stock, and they had suffered considerably owing 
to the war, and now, owing to the electrification of the Edinburgh 
tramways, their chance had come to recoup themselves in some 
measure. 
Ultimately, this part of the Order was rejected. 


Wireless Broadcasting. 


Mr. KELLAWAY, in reply to a number of questions put to him in 
the House of Commons last week, circulated the following statement : 
No licences have yet been issued to establish broadcasting stations, 
but I understand that the principal manufacturers of wireless 
apparatus in Great Britain will combine to form a company or 
companies to provide broadcasting services. Any bona fide manu- 
facturer in this country will be admitted to membership of any 
company so formed, and the companies will make themselves 
responsible for raising the necessary capital and maintaining 
efhcient services. It is proposed that the receiving apparatus 
which may be used under the licence shall be limited to types 
submitted by members of the broadcasting companies, and that it 
should conform to certain technical standards. 

I have been informed that the broadcasting companies when 
formed will probably desire to impose upon their members the 
condition that British-made apparatus only shall be sold by them, 
and I have intimated that I will assent to this condition for a period 
of two years. It will rest with membership of the companies to 
determine to what extent this condition shall apply to the com- 
ponent parts of the apparatus. The functions of the Post Office will 
be limited to approving types of apparatus submitted by members 
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of the company, and inspection of individual sets will not be 
necessary. Provision will be made under which amateurs who 
construct their own receiving sets and licensees who have already 
purchased imported receiving sets will be allowed to use them. 

The revenue required for providing the services will be derived 
partly from a contribution by the manufacturers to the company 
upon each set sold by them, and partly by a proportion of the annual 
licence fee which I shall propose to the House shall be paid to the 
companies financing the services. The cost of erecting the stations 
and providing these services is likely to be considerable, and I have 
received no intimation from any firm that they are willing to 
undertake it without guarantee or payment. 

In reply to Capt. W. BENN (House of Commons, June 28th), who 
moved to omit the Wireless Telegraphy Act, 1904, from the schedule 
of Acts which were to be continued until 1923, Mr. KELLAWAY said 
that if that Act was not continued there would be no control of 
wireless in this country. The Admiralty would be unable to 
communicate with the Fleet, or the Air Ministry with its aircraft. 
There would be no means of efficient communication with anyone 
аё sea. Не claimed that it was open to every bona fide manufacturer 
of wireless instruments to take part in the working of the scheme. 
No monopoly was possible. It had nothing to do with Tariff 
Reform or Protection. He was advised by the companies here that 
within two years there might be /6 ooo ooo spent оп the purchase 
of receiving sets and broadcasting stations, 80 per cent. of which 
would go in wages. 

The amendment was defeated by 126 votes to 30. 

CAPTAIN W. Benn (July 31st): Will the terms of the licence or 
arrangement or contract made with these manufacturers, who are 
to share in the /6 ooo ooo in the next few years, be laid before the 


" House of Commons ? 


Mr. KELLAWAY: I have given an undertaking that any Regula- 
tions made shall be laid on the Table of the House. 

САРТАІМ W. BENN (July 31st), asked the Lord Privy Seal whether 
he will propose the appointment of a Select Committee to inquire 
into and report to the House the arrangements to be made by the 
Postmaster-General for licensing broadcasting ? 

Mr. CHAMBERLAIN: The appointment of a Select Committee 
would necessarily delay the arrangements which are being made for 
the provision of broadcasting services, and I have not seen any 
indication of a demand either from those who will provide the 
services or those who will use them for a Committee to consider the 
subject. : 


~ 


. Vulcanised Fibre. 

In reply to questions (House of Commons, July 31st), Sir P. 
LLovp-GREAME said a complaint in respect of American vulcani 
fibre was made on April 7th by the British Electrical and Allied 
Manufacturers' Association, acting on behalf of one of their 

“members. As there appeared to be prima facie evidence that the 
American price in this country current at a very recent date was 
below the American cost of production, as defined in the Safe- 
guarding of Industries Act, the complaint was referred to a Com- 
mittee. He understood that the Committee had been informed that 
about April last the American prioe was increased, but, in all the 
circumstances, he thought the Committee should proceed with their 
inquiry, and he did not propose to interfere with their discretion as 
to how that inquiry should be conducted. Pending their report, 
he did not think it would be proper to make any statement on the 
subject, but as to the position of importers he referred his questioners 
to the provisions of Section 4 of the Act. 


Sefeguarding of Industries Act. 

In the course of a debate on fabric gloves duty in the House of 
Commons on Monday, Mr. BALDWIN said that admitting there had 
been no importation of goods affecting the great staple industries 
of the country which had caused them to seek assistance of this Act, 
there had been importation of goods of other kinds which had 
caused anxiety among manufacturers. No fewer than 120 trades 
had made preliminary inquiries at the Board of Trade, but a large 
number of these applications had not proceeded further. Of the 
cases which had proceeded further and been subjects for investiga- 
tion, twenty-three were rejected. There were twelve cases in which 
further information was awaited, and fifteen had been referred to 
committees. ОҒ the latter four appearedin the Order for that day, 
four were adversely reported on by the Committees, and seven bad 
not yet been reported upon. , 


Electricity Commissioners (Inquiries), 

In reply to Іле0т.-Сог. Sir Р. RicHARDsoN (House of Commons, 
July 31st), Mr. NEAL said that every effort was made by the Elec- 
tricity Commissioners to publish their decisions as early as possible, 
but in view of the numerous and difficult points, both administrative 
and technical, which were involved in their more important 
inquiries, some time must necessarily elapse before the promulga- 
tion of a decision. The Commissioners informed him that the 
passing of the Electricity (Supply) Bill would tend materially to 
expedite matters. | 


Bristol Tramways Bill. 


Last week the House of Commons agreed to the Lords amend- 
ments to the BRIsTOL TRAMWAYS BILL and the measure has now 
received the Royal Assent. The amendments revived and extended 
for three years the time for the construction of six tramway lines 
authorised by the Company’s Act of 1904. 


= = — — F Pu ч 
те д ee —————==—_--——— Sp wm ieee 


August 4, 1922 


Private Bills, 


In the House of Commons last Friday the Lords’ amendments on 
the GRAMPIAN ELECTRICITY SUPPLY BILL were considered and 
agreed to. | 

The Lonpon Country COUNCIL (TRAMWAYS AND IMPROVEMENTS) 
Bıı is now proceeding as an unopposed measure іп the House of 
Lords. It has already passed the Commons. 

The Unopposed Bills Committee of the House of Commons on 
Thursday passed for third reading the Bill promoted by the Хоктн 
METROPOLITAN ELECTRIC POWER SUPPLY Co. 

The Gas Licht AND Соке Co. have deleted the clause of their 
Special Order which would empower them to lay pipes through 
parts of premises for the supply of other parts, and the clause as 
to construction and placirig of pipes, etc., has been amended to meet 
the objections of the London County Council. 


Legal Intelligence. 


Trade Unions and Co-partnership. 


We are glad to see that the House of Lords have unanimously 
, dismissed the appeal of two Trade Unions against a decision of the 
Court of Appeal reversing a judgment of Mr. Justice Eve, who had 
refused to grant injunctions against the Unions (the Amalgamated 
Society of Carpenters and the General Union of Operative Carpen- 
ters and Joiners), from expelling certain of their members in conse- 
quence of their having participated in a co-partnership trust for 
the benefit of the employees of Lever Bros. The actions raised an 
important point of trade union law, and the facts were reported in 
THE ELECTRICIAN of April 29th and June 17th, 1921. The defence 
was that Sec. 4 of the Trades Union Act of 1871 excluded certain 
matters, including breaches of Union rules, from the jurisdiction of 
the Courts. The Court of Appeal held there had been no breach 
of any of the rules of the Unions and granted an injunction against 
the proposed expulsion. The Unions appealed, but both appeals 
have now been dismissed with costs. | 
In delivering judgment, окр BUCKMASTER pointed out that the 
plaintiffs were two members of the Amalgamated Society who had 
been 28 years in the service of Lever Bros., and they were employed 
at the union rate of wages and conditions of work. Those partici- 
pating in the co-partnership scheme had to agree (among other 
things) to “ loyally and faithfully further the interests of Lever 
Brothers, its associate companies, and co-partners," and the con- 
ditions of the share certificate provided that it should be cancelled 
for breach of this obligation. The certificates carried certain rights 
of dividend. Rule 32 of the Society provided that it should be 
competent for a managing committee a district council, or a branch 
committee at a special or central meeting to fine to an extent not 
exceeding £5, or to expel any member upon satisfactory proof being 
given that such member was “ working on à co-partnership system 
when such system makes provision for the operatives holding only a 
minority of shares in the concern." Acting under this rule, the 
secretary of the joint committee of the society gave instructions 
that any member in the employment of Lever Brothers who was 
participating in the co-partnership scheme must be excluded from 
Societies in accordance with the general rules. The members 
affected then commenced legal proceedings to restrain the expulsion, 
but the Union pleaded that the action was an attempt to enforce 
an agreement between members of a Union concerning the conditions 
of their employment and also to enforce an agreement for the 
application of the funds of trade unions to provide benefits. to 
members. After quoting Sec. 4 of the 1871 Act, his Lordship held 
it was neither, but simply a declaration as to membership with an 
injunction in its support. Finally, having analysed rule 32 of the 
Society he held that it did not support their contention. 
In regard to the appeal of the General Union, their rule was 


. against the premium bonuses, but as the Lever scheme did not 


contemplate the “© premium bonus " system, the rule did not apply. 
The other Lords delivered judgments to the same effect. 
A Wiring Dispute. 

At the Marylebone County Court, last week, Judge Scully heard 
an action by the Lighting Dynamo and Equipment Co. against S. 
Green for the recovery of {11 9s. balance of an account for wiring 
work and fittings. 

For plaintiffs, it was said the contract was made orally, an estimate 
being given and a deposit made. The contract did not include the 
cost of making the connection to the supply mains, but notice of 
the completion of the work had been given to the supply company. 

DEFENDANT. pleaded that the contract included the cost of 
making the connection with the supply main. The only money he 
was told he would have to pay beyond the contract was £3 deposit 


for the meter. When the work was finished he was told by plaintiffs · 


that they were going to leave it to the suppliers of the electricity to 
make the connection, but they told him the connection would cost 
him £30. There were no consumers on either side of his house. 
Later, plaintiffs asked for payment for the fixtures, and he told 
them he did not want the fixtures. 

JupGe SCULLY said it was embarrassing to have to decide the 
case with inadequate evidence. The person who submitted the 
estimate and made the contract was not called on behalf of plaintiffs, 
and neither агу had produced a representative from the supply 
company. e must therefore give judgment for defendant, with 
costs. 
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^ A Disputed Repairs Contract. 

At Southport County Court last week, Duttons (Southport), Ltd., 
sued L. Jeffs for the recovery of £9 2s. 5d. for repairs to the electrical 
equipment of a motor car. Evidence was given that the car was 
brought to plaintiffs’ premises by defendant's son, who ordered the 
repairs to be done. | 

DEFENDANT pleaded his son had no authority to enter into any 
contract-with plaintiffs to do electrical work. The car had been 


dealt with by another engineering company, and they had sent in 


their account. | 

Lewis OLIVER JEFFs, son of defendant, said he was taken to 
Dutton's by Mr. Hampson, of the Marlborough Engineering 
Company, and he understood that the latter were responsible for 
the whole of the work, including the electrical part. 

His Honour (JupGE Tuomas) came to the conclusion that the 
electrical work was additional to what was charged for by the 
Marlborough Company. He held that the defendant's son had autho- 
rised it to be done, but the charge for one of the items was excessive, 
and he reduced the amount to £3 13s., for which judgment was 
given, with costs. | 

Workmen’s Fares on Tramcars. 

An interesting point of tramway law was decided by Sheriff Shennan 

at Hamilton last week, when he gave his reserved judgment in 


a small debt action by Lanarkshire Tramways Company against a 


local postman who travelled in a workman's car and refused to pay 
more than the workman's fare. The difference between the work- 
man's fare and the ordinary fare was a halfpenny, and the company 
sued him for that sum. Sec. 75 of the Company's Act of 1900 
required them to ruri a reasonable number of cars for '' Artisans, 
mechanics, daily labourers, clerks, and shop assistants." The 
Sheriff said that had he been free to construe the provision he might 
have held that the words '' artisans, etc.," dominated the whole 
section, and that defendant did not fall under any of the classes 
designated. Butin Nimmo v. the Lanarkshire Tramways Company 
two Judges of the Supreme Court had taken the view that the 
company had no power to discriminate in the matter of fares between 
persons who were in the enumerated classes and persons who were 
not. Therefore, he dismissed the action, with costs. 


B.E.S.A. Annual Meeting. 


At the annual meeting of the BRITISH ENGINEERING STANDARDS 
ASSOCIATION it was stated that there are now nearly 2 ooo 
engineers who give their time and experience to this National 
Institution. Last year just under £17 ooo was expended, towards 
which industry, in spite of the depression in trade, contributed 
Í9 300, the remainder coming from the Government, the India 
Office and the Governments of the Dominions Overseas. The 
Chairman (Sir Archibald Denny) thanked all those firms who, in spite 
of the grave difficulties with which they had one and all been faced, 
had so liberally supported the Association, at the same time he felt 
that the Association should not have to live quite so much from 
hand to mouth, and should be able to build up a small reserve, and 
this could be accomplished without difficulty if industry would still 
further increase its subscriptions. and the many firms, who, so far, 
did not financially assist, would agree to become annual subscribers. 
The Association issued 72 new and revised Specifications during the 
year. 


A Courageous Act. 


At the last meeting of TUNBRIDGE WELLS Town Council a resolu- 
tion was, passed placing on record the Council's appreciation of 
“ the prompt, brave, and admirable " conduct of Mr. J. E. PowNALL, 
chief assistant electrical engineer, in rescuing A. Sales, an employee 
in the Electricity Department. 

The matter came forward on the following report which Mr. 
Pownall had made to the Borough Electrical Engineer (Mr. R. N. 
Torpy), and which was presented by the Lighting Committee :— 

I have to report that on Friday afternoon, July 26th, following the 
storm previously reported, I sent A. Sales with two men to change 
the faulty transformer at ''Sandhurst," Sandhurst Road sub- 
station, which is situated under the steps in the area. І visited the 
job myself at 4.20 p.m., and found that Sales had got the old trans- 
former out and the new one in position. I said to him '' Don't 
forget that cable," pointing to the high tension cable, '' is alive, and 
we shall have to have the main off." He replied, '' Very good, sir.'' 
I then went to the house to get a carpenter to come and repair the 
sub-station door, so as to leave it safe. Just as I came out about 
4.25 p.m., I heard a shriek, and found Sales had hold of the high 
tension cable with his left hand, in which it was arcing ; his right leg 
was on the ground, his left leg drawn up and his jaws closed. One 
of his mates touched his clothing and called out, '' I've got a shock.'' 
I called to them not to touch him, and they escaped up the side of 
the area. 

I put on my right rubber glove, which was in my pocket, and 
pulled him off the cable. He appeared to be dead, but I started 
artificial respiration, and after about half an hour he showed signs 
of life. This treatment was continued. І sent a telephone message 
to you, and also tried to get a doctor, but they were all out. I then 
telephoned for an ambulance, and had him removed to hospital, 
where I saw him later in the evening, suffering from shock and 
severe burns to the left hand and right leg. I took off the main and 
completed the work, and left all in order at 7 p.m. 


a 


134 " The Electrician. 


Electricity Supply. 
A 5 000 kW Brush Ljungstrom turbine has just been installed at 
WALLASEY electricity works. | 


Electricity charges at PAtsLEY are to be reduced by 1d. per unit 
for lighting and 4d. for heating. 

KILMARNOCK Town Council has received sanction to borrow 
£200 ooo for electricity purposes. 


- CRovnoN Town Council has decided to expend £2 ооо on electric 
cookers and motors to be let out on hire. 


MYNYDDISLWYN Urban Council has obtained powers to supply 
electricity to the Oakfield area of the district. 

LEEK Town Council propose to raise a loan of £15 000 in 
respect of a new generating set for the electricity works. 


X DARLINGTON Town Council has applied to the Electricity Com- 
missioners for a loan of /7 230 for two additional feeders. 


- WALSALL Board of Guardians has decided to have electric light 
installed at the Infirmary, which is at present lighted by gas. 


WREXHAM Town Council has applied for a loan of {1 570 in 


connection with the supply of electricity from Gresford Colliery. 


CANTERBURY Town Council has received sanction from the Elec- 
tricity Commissioners to a loan of £4 642 to complete payments for 
new plant at the electricity works. : 


The alternating system is being installed at STOCKTON-ON-TEES 
for the supply to large consumers, and it is intended eventually to 
do away with the old direct current method. 


AXBRIDGE Rural Council has decided to support an clectric 
lighting scheme proposed to be carried out at Axminster by W. A. H. 
Vincent and Son. It is proposed to use the overhead system of 
mains. 


CHISLEHURST Urban Council has decided to oppose an application 
which the Chislehurst Electric Supply Co. are to make to the Ministry 
of Transport for permission to increase their charge from rod. to Is. 
per unit. ; 


The Gas and Electricity Committee of the ROCHDALE Town Council 
has adopted a scheme for the lighting of all the main streets of the 
borough by electricity, for which a special cable estimated to cost 
£7 000 is to be laid. 


The Finance Committee of BIRMINGHAM City Council recommends 
that the amount appropriated in relief of the rates from the profits 
of electricity undertakings shall be increased from £8 ooo to £15 ooo, 
"which would represent a reduction of about 6d. in the f. 


The proposed transfer of the BooTLE municipal electricity under- 
taking to the Liverpool Corporation has received the sanction of the 
Electricity Commissioners, who recently held an inquiry into the 
scheme. An Act of Parliament will be' necessary to effect the 
transfer. 


‚ SOUTHEND-ON-SEA Town Council, after considering a proposa 
from the County of London Electric Supply Co, to supply electricity 
in bulk to the Corporation from the new power station to be erected 
at Barking has requested the company to submit definite proposals 
in writing. . 


The Ministry of Transport has informed WaALToN-oN-THAMES 
Urban Council that, after carefully examining the account of the 
Urban Electric Supply Co., it considers that it would be premature 
af present to bring pressure to bear on the company to reduce the 
charges now being made for electricity. 


In the building of the new BucKFAST ABBEY CHURCH extensive use 
has been made of electricity. Hydro-electric plant was erected on 
the Dart, which is closc to the church, and current was supplied to 
the concrete and mortar mixers and for other power operations. The 
church, which will be lighted clectrically, has an electrically operated 
organ of three manuals. 


ILFORD Urban Council has adopted the following revised scale of 
charges :—Residential premises, 20 per cent. per annum on rateable 
value plus rjd. per unit during summer and 2d. during winter 
quarters; lighting, flat rate of 7d. and 6d. for 10 ooo units or over: 
per quarter ; maximum demand rate, 8d. and 5d. ; power, maximum 
demand, 4d. and 2d. ; sliding scale, first 500 units per quarter 334., 
next т ооо 3d., over 1 500 2#d., тоооо and beyond 234. ; heating 
and cooking, summer 144., winter 21d.; cinemas, 5s. per kW of 


maximum demand per week plus 3d. up to ro ooo units per quarter, | 


IO 000 to 20 ooo 21d., beyond, 2d.; charging electric vehicles between 
I1 p.m. and dusk on following dav 2d., with a minimum charge of 
2s. 6d. ; between dusk and 11 p.m. 8d., with a minimum charge of 
tos. ; minimum accounts, summer 7s. 6d., winter quarters 115. 3d. 
For tramways current is to be supplied at rd. 


Wireless Patent Litigation. 


. The hearing of the action Бу. Marconi’s Wireless Telegraph Co., 
Ltd., against the Myllard Radio Valve Co., Ltd., for an injunction 
to restrain an alleged infringement of the Round and Péri and Biguet 
wireless patents has been adjourned until the next sittings. 
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Personal and Appointments. 


Мг. Е. Спі, president-elect of the Institution of Electrical 
Engineers, is leaving this country for a short visit to the United 
States. | | 

Mr. W. F. Ковевтѕ has joined the staff of Hadfields (Australia), 
Ltd., as production engineer and chief designer. Mr. Roberts 
has had wide experience in the design of gearing and machine tools. 

Dr. Joun WM. NicHOLsON, F.R.S., president of the Röntgen 
Society and a vice-president of the Physical Society, and Miss 
DonRorHv Wrincu, D.Sc., were married at St. Mark's, Surbiton, on 
Tuesday last. 

The Council of Manchester University have appointed Mr. L. J. 
Мокре, B.A. (Cambridge), to the Fielden Readership in Mathe- 
matics. Mr. Mordell is at present a lecturer in mathematics in the 
Faculty of Technology in the University. 

On Wednesday evening the staffs of W. T. Henley's Telegraph 

Works Co., and Henley's Tyre and Rubber Co., presented an iltu- 
minated address and a silver inkstand to Sir GEORGE SUTTON, Bart., 
chairman and managing director of the companies. 
. On Wednesday, last week, in the presence of many distinguished 
scientists and others, the Earl of Balfour presented the Franklin 
Medal, awarded by the Franklin Institute, Philadelphia, to SIR 
JosEPH THoMson. The ceremony took place in the Council Room 
of the Department of Scientific and Industrial Research. 

Miss A. C. DaviEs, of the Royal Holloway College, Englefield 
Green, has been awarded the annual prize (/200) of the American 
Association to Aid Scientific Research. Her thesis was ''The 
Investigation of Critical Electronic Energy Associated with the 
Excitation of the Spectra Helium." Inall, 13 papers were received— 
six came from Great Britain, five from the United States, one from 
Australia, and one from Russia. 

The Ramsay Memorial Fellowship trustees have awarded a 
Ramsay Fellowship of the value of /300, tenable for one year, but 
renewable for a second year, to Mr. ROBERT WINSTANLEY LUNT, 
Ph.D., of the University of Liverpool and of University College, 
London. Mr. Lunt will continue to undertake chemical research at 
University College, London, on chemical effects of electromagnetic 
waves over the frequency range 10'5- 10:8 cycles. 


Business Items, etc. 


"W. AND T. MARSHALL, of The Burnside Works, Stirling, have 
opened new showrooms for electrical appliances, lamps, fittings, 
etc., at 12, Upper Craigs. 

The CoNconDiA ELECTRIC WIRE Co. has appointed A. McArthur 
and Co., of 2933, Clarence Street, Sydney, Australia, their sole 
selling agents in Australia. The company's agents in New Zealand 
are Arthur D. Riley and Co., of Wellington. 

Owing to the forthcoming reduction in the cost of labour, 
HorLINGS AND GUEST are at once reducing the price of their Guest's 
‘‘ all-metal ” bundling press. This machine can now be purchased 
at the list price of /20 net, f.o.r. Birmingham, the 20 per cent. 
advance previously charged having been cancelled. 

The ErLEcrRIC Construction Co., Wolverhampton, announce 
that their works will be closed for the annual holidays from 5.30 p.m., 
Friday, August 4th, until 8 a.m., Monday, August r4th, during 
which period no goods can be received or despatched. The offices 
will be closed from 5 p.m., Friday, August 4th, until 9 a.m., Wednes- 
day, August 9th. т 

The offices of the MIDLAND ELECTRIC MANUFACTURING COMPANY 
will be closed for the August holidays from Saturday mid-day. 
August 5th, until the following Wednesday morning, August 8th, 
The works will be closed from Friday evening, August 4th, until 
Monday morning, August 14th. A small staff will be in attendance 
to deal with urgent orders for stock items. | 

The ANGLO-BELGIAN Company, of Ghent, has appointed Mr. 
E. W. Dorev, of Norwich House, Southampton Street, High Holborn, 
W.C.1, their sales agent in the United Kingdom for the sale of 
vertical semi-diesel crude oil engines of the stationary and marine 
type. The A.B.C. oil engine is made in sizes from 10-150 h.p. and 
is particularly suited for driving electric generators. | >ш 

TANGYES. LIMITED, Birmingham, inform us that they һауе 
available for loan (free of charge) to enginecring lecturers and 
technical instructors, a large and varied selection of lantern slides 
of their manufactures, comprising gas engines and suction gas 
producers, oil engines, steam and power pumps, hydraulic machinery, 
machine tools, etc.; also an assortment of slides of historical 
interest dealing with these subjects. The firm have also prepared 
a number of papers dealing with their different classes of machinery 
which are available for loan, if required, to assist lecturers in pre- 
paring their own papers. JN 

The TELEGRAPH CONDENSER Co., of Kennington Oval, S.E.11, 
have appointed Mr. E. W. Dorey their sales engineer to handle 
the sales of static condensers for power factor improvements at 
home and abroad. The sales business will be conducted from 
Norwich House, Southampton Street, High Holborn, W.C.1, and 
full particulars and illustrated brochure will be sent on application. 
The company, who enjoy a world-wide reputation for the manu- 
facture of condensers for telegraphic and telephonic purposes, have 
now established a separate department devoted entirely to the 
production of condensers for power factor improvement. 
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Wireless Notes. - 


In connection with the.high power wireless station to be erected in 
Lincolnshire for direct communication to Australia, experts have 
visited BourNE and, it is believed, have reported favourably on the 
project. zu - 

In order to test the accuracy of bombs and torpedoes from aircraft 
the old pre-Dreadnought battleship ‘‘ Agamemnon," CONTROLLED BY 

WIRELESS from the destroyer '' Truant," steaming 3 ooo yd. astern, 
was attacked on Tuesday. Many direct hits were obtained. 


A 500 kW RADIO-TELEGRAPH STATION is being erected for the 
Government at Ruysselede, Belgium, by the Société Independante 
de T.S.F. The contract price is 14 688 ooo frs., but the Government 
are carrying out other works, including the erection óf telegraph and 


v 


telephone lines, and the total cost will be 20 ooo ooo frs. ` 


The closing session of the meeting of the INTERNATIONAL COUNCIL 
oF SCIENTIFIC RESEARCH was held at Brussels on Saturday. The 
statutes of the Unions funded during the course of the session, 
including the International Union of Pure and Applied Physics 
and the Union of Scientific Wireless Telegraphy, were adopted by 
the Council. Mr. Austin, Director of the United States Naval 
Radio Telegraphic Laboratory, was elected vice-president of the 
Union of Scientific Wireless Telegraphy ; M. Picard, of the Academie 
des Sciences of Paris, was elected president of the Executive Com- 
mittee of the International Research Council. Sir A. Schuster, the 
British delegate, is secretary-general of the Executive Committee. 


The departmental committee appointed at the beginning of the 


year by M. Laffont, the French Under-Secretary of State for Posts- 


and Telegraphs to inquire into the REGULATION OF WIRELESS 
INSTALLATIONS has presented its report. The committee comprised 
representatives of the Ministry of the Interior, Foreign Affairs, War, 
Marine, Justice, Aeronautics, the Colonies, and Posts and Tele- 
graphs, besides members of the Superior Council of National Defence 
and the representatives of industrial and literary property. There 
was a second commission, composed of technicians. M. Tirman, 
State Councillor, president of the Commission, has now made known 
its recommendations, which take the form of a proposed decree and 
a proposed bill. The bill is intended to institute a simple declaration 
for the establishment of receiving posts, and stipulates that no post 
of emission can be constructed without special authorisation. It 
also indicates the measures to be taken to ensure respect for wireless 
correspondence, and the sanctions to be applied. The proposed 
decree indicates the condition under which private wireless posts 
can be established, and lays down the principle that every time a 
direct wire is possible, there will be no reason for authorising an 
installation of private wireless post. As a measure of public 
security, it prohibits the sending out from private posts information 
that has not been previously published in a newspaper. 


Electric Traction. 


FirE Tramway Co. have decided to construct two miles of tramway 
line from Rosyth to North Queensferry and Inverkeithing. 


WALLASEY CLEANSING COMMITTEE has purchased from Electricars 
Ltd., an electric vehicle for refuse collection at £1 482 тоз. 


NEWCASILE-ON-TYNE Transport Committee recommend the 
Council to sanction the laying of tram lines from the Elswick ter- 
minus to Benwell Village, when Benwell Lane is widened. Work 
is also to be begun on the light railway through Gosforth Park. 


At Tuesday's meeting the Lonpon County CouNcir approved 
an estimate of /54 535 for the construction of a tramway along 
Amhurst Park from Seven Sisters Road to Stamford Hill, including 
trackwork, cables, ducts, etc., sub-station plant and overhead 
equipment. The Highways Committee were also authorised to 
make arrangements for the execution of the work. 


Institution Notes. 


The autumn meeting of the IRoN AND STEEL INSTITUTE will be 
held at York from September 5th to 8th. 


The RovAL DUTCH INSTITUTE OF ENGINEERS has appointed as 
honorary members Sir Charles Parsons, Mr. J. H. Tudsbery, Secre- 


of the Institution of Civil Engineers, London, and Mr. Charles 


le Maistre, Secretary of the International Electro-Technical Com- 
mission in London. ў 


In connection with the meeting of the BRITISH ASSOCIATION at 
Hull in September, the local committee is providing each member 
with a small badge, which has been artistically designed and will 
serve as a more convenient means of identification than the rather 
cumbersome member's ticket (this latter, however, is this year to 
be waistcoat-pocket size and once more includes, as formerly, a map 
of the meeting-rooms) Each badge bears the number of the 
member's card, so that a reference to the index at the end of the 
list of members will enable the identity of any particular member 
to be ascertained, if desired. 


- 


Мг. W. E. BannarT, of Linley Hall, Bishop's Castle, Salop, a 
director of the British Engine Boiler and Electrical Insurance Co., 
who died last April, aged 72 years, left £79 072 (net £67 811). _ 


-— 
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Miscellaneous. 


An enquiry for films showing works, processes of manufacture and 
other industrial subjects has been received from & ToRoNTO company. 
Firms interested should communicate with the Department of 
Overseas Trade (ref. No. 6903/E.D.). 


In our report of the legal dispute about an electric motor between 
the WHITEGATE Brick Co. and O'BRIEN AND Co. (p. 74 of THE 
ELECTRICIAN, July 21st) we stated that the defendants were backed 
by the English Electric Co. We are now informed that this was 
ee the defence having been entirely conducted by R. O’Brien 
and Co. © 


A FIRE, supposed to be due to the fusing of an electric wire, broke 
out early on Saturday morning at the works of the Keighley Printers, 
Ltd., High Street, Keighley, causing damage estimated at £7 ooo to 
£10000. The premises were closed down at 4.30 on Friday after- 
noon for the local holiday, and the outbreak was discovered at 
1.45 a.m. on Saturday, several rooms being then well alight. 


To celebrate the twenty-first anniversary of the formation of the 
YORKSHIRE ELECTRIC POWER CoMPANY about 300 employees and 
their wives and friends were entertained to a tea and party at the 
Rectory Grounds, Thornhill, last Thursday. The programme 
included sports for the children, and other entertainments, and the 
band of the 4th Batt. K.O.Y.L. Infantry rendered music. Gifts 
were made by the officials and staff of a silver tray to Mr. W. B. 
Woodhouse, engineer and manager to the company, and a silver rose 
bowl and flower and fruit stand to Mr. J. J. H. Stansfield, secretary, 

, both of whom have been with the company for nineteen years. 


Though the result of the ballot of the ENGINEERING UNIONS on 


the question of the reduction of the WAR BONUSES has resulted in an | 


aggregate vote of 43 917 for and 70 901 against acceptance, there 
will be no stoppage of work, as the necessary two-thirds majority 
in favour of a strike was not secured. The shipbuilding unions 
have also voted against acceptance by 32 069 to 16 064 votes, but 
the members will continue at work and the proposed cuts in wages 


come into effect as notified—viz., 5s. 6d. on July 315%, 5s. 6d. on. 


August 28th, and 5s. 6d. on September 25th. The question of 
payment by results is now under discussion between the parties. 
The Boilermakers' Union is to take a ballot on the subject, and 
agreement has already been reached in one or two instances. ' 


The first annual sports meeting of A. REYROLLE AND Co., of 
Newcastle-on-Tyne, was held at their own sports ground, Hebburn, 
on Saturday, July 22nd, where an excellent programme, consisting 
of 36 events, was successfully carried out. The good feeling which 
exists between the management and employees was evident from 
the enthusiastic response on the part of the employees and relatives, 
so that the event, assisted by fine weather, was an unqualified success. 
Three annual challenge cups were presented by officials of the firm 
for annual competition. The Hebburn Colliery prize silver band 
kindly gave their services for the day. It is estimated that there 
were between 2 ooo and 3 ooo people present, and as the proceeds at 
the gate are to be given to the Ellison Hall Accident Infirmary, the 
funds will receive a substantial donation. 


Obituary. 


The death is announced of Mr. F. G. K. RICHARDS, of the London 
staff of the Eastern Telegraph Company. 


The death took place on July 22nd, at Canterbury, of Mr. Davip 
GILL, А.М.Т.Е.Е., late Captain in the R.A.F. Mr. Gill was in his 
315% year. 


The death took place suddenly on July 23rd, of Mr. WiLLIAM 
Dow, founder and head of the firm of Dow and Sons, Ltd., elec- 
tricians, St. Marnock Street, Kilmarnock. Mr. Dow was 72 years 
of age, and had been in business in the town since 1875. 


We regret to learn, as we go to press, of the death of DR. ALEx- 
ANDER GRAHAM BELL which, according to a Reuter's message, 
occurred on Tuesday at Baddeck, Nova Scotia, in his 75th year. 
In.our next issue we propose to give some details of his great 
contributions to science. 


The death took place suddenly, in Edinburgh, last Thursday, of 
Dr. JAMES WALKER, Lord Rector's Assessor of Edinburgh Uni- 
versity. Dr. Walker served his C.A. apprenticeship with the late 
firm of Dall and Miller, and was admitted a member of the Edinburgh 
Society in February 1886. For two sessions he took a special course 
of science classes at Edinburgh University, including the whole of 
the engineering course, with a view to obtaining a general knowledge 
of the scientific principles employed in the operations of different 
kinds of manufacturing and commercial undertakings. His 
technical training stood him in good stead. He had, in various 
capacities, to do with the development of several businesses of an 
engineering nature, including electric power companies—in particular 


" the Scottish Central Electric Power Company during the earlier 


stages of its development. He was one of the directors of this 
Company, and was connected with several other power companies, 
besides holding the appointment of official auditor for the Board 
oí Trade of certain electric lighting undertakings. ; 
ИРЕНА S AUU шры 
Mn. CHARLES STEWART, sales and contract manager of Johnson 
and Phillips, Ltd., has been appointed a director of the company. 
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Imperial Notes. ` 


MARYBOROUGH (Queensland) municipal electric supply plant is 
now Nearing completion. 


Corowa (N.S.W.) Council has decided to spend £30000 upon 
electric supply and water services. 


WALPEUP SHIRE CouNcIL has decided to expend £2 ооо upon a 
“ Delco ” automatic generating set for the supply of electric light to 
the town of OUYEN (Victoria). 


PARKES (N.S.W.) ratepayers having approved the proposal of the 
municipal council to light the town electrically, the arrangements 
are being made for floating a loan. 


ARMIDALE (N.S.W.) Municipality has entered into an agreement 
for the supply of electricity in the town by private enterprise. 
The plant and equipment will cost £20 ooo, and their installation is 
nearly completed. 


LitHcow (N.S.W.) electric supply substation and network are 
nearly completed. The cost of the present system will be about 
£5 ооо, including a transmission line from Oakey Park colliery, 
which is supplying the energy in bulk. 


The accounts of the ELECTRIC LIGHT AND POWER SUPPLY COMPANY 
(Sydney) for the year ended April last show a profit of £52 793, 
compared with £47 657 for the previous year, out of which a dividend 
of 10 per cent. has been declared absorbing £32 473. 


Mr. Franki, in his report on electric supply to BATHURsT (N.S.W.), 
estimates that the capital cost would be £37000. This would 
cover plant and equipment capable of supplying all street lighting 
and power equal to that now in use in thecity. The council have the 
matter under consideration. 


. A deputation representing Moss VALE, MITTAGONG and BowRAL 
(N.S.W.) municipal councils recently waited on the N.S.W. Minister 
for Works to urge the adoption of an electric supply scheme for the 
The Minister said the necessary Bill would be sub- 
mitted to Parliament next session. 


It is stated that the MELBOURNE Tramways BoARD will probably 
invite tenders during the next few months for the supply of 30 single- 
truck electric tramcars to be delivered during the ensuing two years. 
This will meet half the Board's requirements as to cars, and the other 
half will be met by the Board's own workshops. 


An Exchange Telegraph message states that the VICTORIAN 
ELECTRICITY COMMISSION recommend the Government imme- 
diately to adopt a hydro-electric scheme utilising the waters of the 
Sugar Loaf Reservoir and the Royston and Rubicon rivers to supply 
electrical energy to the North-Eastern Couldbourne Valley and 


Melbourne areas, ata cost of £1 ооо ooo, as an adjunct to the Morwell 


scheme. It is desired that Parliament shall consider the proposal. 


Imports of electrical machinery into NEW ZEALAND for the 
quarter ended March last were valued at £267 216, against £397 886 
for the same period last year. Of the above total, the United 
Kingdom claims 4170 942 (£248 542), Canada £4 442 (£7 964), 
Australia £2 845 (£7 368), Japan {£530 (ХІ 729), United States 
£68 o41 (£105 926), other countries £14 416 (£16 357). The heavy 
fall in the value of the imports is said to be largely due to the lower 
prices established in the interval between the two periods. 


The UNIVERSITY of Токомто and McGirr UNIVERSITY, at the 
request of and in co-operation with the Canadian Department of 
Trade and Commerce, have arranged a special course for export 
managers, provided sutficient support is forthcoming from Canadian 
manufacturers. The course will commence in January, 1923, and 
will be both theoretical and practical. Lectures will be given on 


international trade, trade cycles and currents, economic geography; 


correspondence and transportation, and there will also be instruc- 
tion and demonstrations in documentation, packing, etc. 


PERTH (W. Australia) City Council, whose supply of electrical energy 
is now all supplied from the Government power station at a cost of 
about rd. per unit, has reduced the maximum charge to lighting 
consumers from 6d. to 5d., and all the charges to such consumers 
up to 1 000 units per month are reduced. In excess of that quantity 
the old charge of 234. is retained. In the case of general power and 
heating the minimum price (234. per unit) is reduced to 14d. 
Industrial power supplies are given at 1 td. per unit over 5 ooo units 
per month, instead of over 20 ooo, as heretofore. 


SYDNEY (N.S.W.) General Purposes Committee has decided to 
open negotiations for taking a bulk supply of electrical energy from 
the power house of the Railway Commissioners on a 5 or 10 years’ 
agreement. The engineer, Mr. Forbes Mackay, has informed the 
Council that the Railway Commissioners' plant produces electricity 
at o'6d. per unit compared with a cost of o' 7d. for production by 
the Council's plant. The Commissioners have promised not to give 
bulk supplies to any of the Metropolitan municipalities if the City 
Council is willing to give such supplies. The Committee has also 
agreed that Mr. Forbes Mackay shall have sole control of the manage- 
ment of the electricity department, including the stores for that 
department, now in charge of the controller of assets, with the 
exception of the appointment of officers and matters relating to 
accountancy and book-keeping. 
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Foreign Notes. 


The agreement between the MARCONI TELEGRAPH Co. and the 
AUSTRIAN GOVERNMENT was ratified last week by the Austrian 
Federal Council. 


According to “ L'Eclairage et Force Motrice,” more than І ooo 
COMMUNES in BELGIUM, with a population of 5 200 000 (70 per cent. 
of the total), are supplied with electricity and about r ooo ooo units 
are sold daily. The capacity of the generating stations is over 
350 ooo kW. 


Electric generating plant is being supplied by the Westinghouse 
Electric and Manufacturing Co. to the City of MARACAY, Venezuela. 
The contract includes a 500 kVA three phase alternator and water 
wheel, step up transformers and about 18 miles of overhead 
transmission line. 


The special commission appointed by the Provincial Council of 
the PROVINCE oF LIEGE in 1920 for the study of the diffusion of 
electrical energy throughout the Province has furnished a report, 
and makes a proposal that an intercommunal electrical co-operative 
society should be immediately constituted. A copy of the report 
may be consulted on application to Room 49, of the Department of 
Overseas Trade. 


The Imprese Idrauliche ed Elettriche del Tirso is engaged on the 
construction of IRRIGATION AND HYDRO-ELECTRIC WORKS on the 
River Tirso, SARDINIA. The generating plant will be capable of 
supplying a minimum of Io ooo h.p. and a maximum of 30 ooo h.p. 
and it is anticipated that supply will be available by the end of this 
year. The electricity will be mainly used for power in the local 
mines and for metallurgical purposes. 


After negotiations, which have lasted several months, the draft 
of a COMMERCIAL TREATY between GREAT BRITAIN and Spain has 
been completed. Though nothing official has been issued on the 
subject it is understood that the British representatives succeeded in 
securing a longer tenure of agreement than has been accorded to 
France, and what is practically most-favoured-nation treatment has 
been granted to 1 200 out of 1 540 items of the Customs tariff. It 
is to be regretted that Spain has not made the desired concessions 
in regard to iron, steel and other manufactures. 


The UNITED STATES WAR DEPARTMENT is inviting tenders for the 
construction of four twin-screw hopper dredgers, with Diesel electric 
drive. The vessels are to be fitted with three six-cylinder, four 
cycle McIntosh and Seymour engines of т ооо b.h.p., each being 
connected to a 700 kW 500 V generator. There will be in addition, 
two Diesel engines, each of 225 b.h.p., driving the 50 kW 250 V 
generators, and a 25 kW 250 V generating set driven by a petrol 
engine. All the auxiliaries will be electrically operated. The 
vessels are to havea length of 254 ft., beam 46 ft., and depth 22 ft. 6 in. 


In the report of the Public Service Company of NORTHERN ILLINOIS 
it is stated that the consumers increased from 106 ooo to 118 000 
at the end of 1921, representing an additional demand of 27 ooo kW, 
and the operating revenue also showed an increase of $1 149 152. 
At Lemont a new automatic sub-station was equipped, and this 1s 
said to be the first automatic sub-station in the United States in 
which the entire plant, including the control mechanism, is operated 
by alternating current. The additions to the transformer capacity 
of the generating stations and sub-stations represented 33 000 kW. 
A new generating station of 40 ooo kW is being built at Waukegan. 


According to recent statistics of the Swiss Water Association 
there were 178 hydro-electric stations of 500 H.P. and over at the 
end of 1920, with a minimum of 439 962 H.P. available and a maxi- 
mum of т 687 121 H.P. During the year 3 930 450 units of energy 
were generated. Extensions have since been carried out and there 
are at present twelve stations with a capacity of over 50 000 H.P. 
In addition to supplying electricity for power, lighting and traction, 
authority has been granted to export 153231 kW. to France, 
56 826 kW. to Italy and 26010 kW. to Germany. The leading 
generating stations are being linked up for mutual assistance 
purposes. 


Electricity Supply in Greater London. 


In a statement issued by the CONFERENCE of LocAL AUTHORITIES 
owning ELECTRICITY UNDERTAKINGS IN `Гомоом and НОМЕ 
CouNTIEs, attention is directed to the fact that the growth of 
electricity has been largely dependent upon the energy and fore- 
sight of Town and Urban District Councils, and also to the extent 
in which local authorities in Greater London are interested in the 
continued development of electricity supplies on proper lines. 
Care should (it is stated) be taken by every consumer of electricity 
to see that nothing is done in the immediate future to prejudice 
the position they now occupy of being able to obtain from their 
local stations the cheapest possible supplies of electricity. 

In London and Greater London there are 40 Borough or Urban 
Councils who supply electricity direct to a population of 4 500 000, 
own generating stations with a total capacity of over 350 ооо kW, 
generate approximately 400000000 units per year, and the 
invested capital is between £12 ооо ooo and £13 ооо ooo. It is also 
claimed that the average selling price from municipal stations 15 
approximately one-third less than the average price charged for 
supplies from company stations. 
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Municipal Accounts. 


The accounts of COVENTRY TRAMWAYS DEPARTMENT for the: year 
ending March 31st last show a deficiency of £18 448, and a decrease 
of 3000 ooo passengers. This result is ascribed mainly to the coal 
etrike, engineers' dispute and general trade depression. 


For the year ended March 31st last BATH ELECTRICITY UNDER- 
TAKING shows a deficit of ХІ 504, which is £504 in excess of the 
estimate, but £467 less than that of last year. The exceeding of the 
estimate is explained by falling off in the revenue for power, amount- 
ing to over £2 ooo for the year, through the engineering strike and 
other labour troubles. 


The result of the year's working to March 31st last of CHESTER 
TRAMWAYS UNDERTAKING was a net profit of £472 compared with a 
net loss of £1 439 for the previous year. The total revenue was 
£23947, a decrease of {2 471. The ELECTRICITY UNDERTAKING for 
the same period made a net profit of £12 озо, after providing 
£10 439 for interest and sinking fund charges. Last year there was 
a net profit of £3 536. 


HEvwoop (near Rochdale) electricity undertaking shows a debit 
balance of {1047 on the past year’s working, against a credit 
balance of £829 in the previous year. The total income amounted to 
{20023 against {19 547, and the expenditure £21071 against 
£18718. A decrease of 5 per cent. is recorded in the number of 
units generated and purchased, the total being 2 246 253. There is 
a similar reduction in the number sold. Ninety-five new consumers 
were connected during the year. During the period under review 
the cost of coal increased by 35 per cent. and the wages paid by 
I5 per cent. 


WARRINGTON ELECTRICITY UNDERTAKING last year made a net 
profit of £11 215 compared with {12 037 in the previous year. .The 
income from the sale of current shows a decrease of £12,393, due toa 
falling off in consumption owing to industrial conditions. The 
average price per unit obtained was 2:627d. (2:486d.). Working 
expenses were reduced by /26 972, reductions being shown under 
almost every heading. On the other hand, income tax increased by 
{т 328 and loan charges by £3 452, whilst £49 490 was expended on 
capital account. The department has borrowed £42 442 and repaid 
£18 793. It is proposed to transfer £7 ooo to the reserve fund and 
to add the remainder to the working balance. 


The accounts of GLASGOW ELECTRICITY DEPARTMENT for the year 
ending March 31st last show a gross profit of £570 955, from which 
has to be deducted £528 376 for interest on loans, sinking fund, and 
depreciation, leaving a net profit on the year’s working of £42 578 
against £2 729 last year. There was a reduction of revenue of 
£120 513 compared with the previous year, principally due to 
general trade depression and stoppage of work caused by industrial 
disputes. Largely on account of the economical running of the new 
Dalmarnock power station, the working expenditure was greatly 
reduced. This year's surplus has been transferred to the credit of 
the reserve fund, which now amounts to £58 821. In anticipation 
of a favourable result of the year's working, the Corporation some 
time ago reduced the rates of charge as from the beginning of the 
current financial year. 


The total revenue for the year ending March 31st last of BRIGHTON 
CORPORATION TRAMWAYS amounted to £125 650 against £131 478, 
showing a decrease of £5 828 or 4.4 per cent. Working expenditure, 
including all track renewals, amounted to /102 888, as against 
£110 675 last year, excluding track renewals, a decrease of £7 787, 
or 7 per cent. After paying interest, sinking fund and income tax, 
there remains a balance of £5 539 (£2 386 10s.), which has been used, 
together with a small sum from the reserve fund, to extinguish the 
deferred renewals charges account. The total sum spent on capital 
account was £2 392, most of which was for additional rolling stock. 
All capital expenditure has now ceased. Of the 14 additional cars 
sanctioned by the Council, 7 have now been completed. Out of a 
total capital expenditure of £300 486, the sum of £127 810 has been 
repaid or provided for. 


SUNDERLAND CORPORATION TRAMWAY receipts for the year ended 
March 31st last amounted to £136 798, a decrease of {21 018 on the 
previous year's figures. Passengers carried numbered 27 212 579 
against 32 574 619, and the number of car miles run was 1 481 755 
against т 647 618. The total revenue was £138 821, and expenses 
£118 156, leaving a gross profit of {20 664. Of this sum interest on 
capital, bank interest, and income tax absorbed {11 907, leaving 
£8 757 to be carried to the appropriation account, bringing it up to 
£9 908 ; but this has been allocated as follows :—{7 312 for repay- 
ment of loans, {1 454 to renewals, £1 142 to the balance deficit of 
1920-21. Included in the traffic receipts last year is /2 080 
representing the proportion of fares from the Sunderland District 
Tramways Co., and /1 858 derived from advertisements on the cars. 


The total revenue fer the year ending March 31st last of EDIN- 
BURGH TRAMWAYS DEPARTMENT, including cable, bus, and electric 
systems, was {834 341, compared with {791 081 last year; pas- 
Sengers carried nymbered 101026 763 against 98011 882. The 
revenue and expenditure on the Leith electric system for the year 
was as follows :—Revenue {79 190, working expenses £60 300, 
interest and sinking fund £13 124, income tax £3 077, depreciation 
fund £5 525, leaving a debit balance of £3 436. The revenue was 
estimated to decrease by £4 700 for the year. It has, however, been 
less than the estimate. The decrease is due to trade conditions in Leith. 
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Regarding the electrification of the tramways, the manager, 
Mr. R. Stuart Pilcher, states in his report that during the year the 
electrification of 7 miles 84 yds. of track was completed, and 
preparations are well advanced for the electrification of the next 
section, extending to 9 miles, 1 661 yds. Twenty-nine top deck cars 
were converted, painted, and varnished ; four open cars were con- 
verted for electric traction, one top deck car (old type) was converted 
for electric traction, and six top deck covers were extended and 
fitted to new cars. During the year 1 400 yds. of permanent way 
have been renewed and the rails bonded for electric traction on the 
Portobello route, at a cost of.£5 450. The policy of welding and 
grinding rail joints has been continued. Portions of the Seafield 
Road and Granton Circle, on the electric system, have been so dealt 
with. 

The mileage covered by the electric cars during the period under 
review was 986 203; passengers carried, 12632 560; average 
number of vehicles (electric) in use per day, 23; average traffic 
revenue per mile—cable, 25.15d. ; bus, 23.43d. ; electric, 19.08d. ; 
average speed—cable, 7 miles per hour; bus, 8 miles per hour; 
and electric, 8.25 miles per hour; average working expenses, 
cable, 20.185d. ; bus, 18.037d. ; and electric, 14.67d. ; the number 
of cars in stock was: cable, 184; electric, 45. 


For the year ending March 31st last ALDERSHOT ELECTRICITY 
UNDERTAKING made a net profit of £693. The gross revenue 
amounted to 417 416, and gross expenditure {14 907, leaving a 
trading balance of £2 509. As against this a sum of £4 235 was paid 
in repayment of principal and interest on loans, leaving a deficit for 
the year on working account of {1 725, to which must be added . 
£264 special expenditure during the year, bringing the total deficit 
to {т 989. By adjustments of net revenue account—including а 
refund to revenue of money spent out of capital—the department 
is credited with a further £3 000, less £318 deficit for the previous 
year, leaving a credit balance of £693 for the financial year. In his 
report the Electrical Engineer states that a contract had been 
entered iuto with the War Office authorities for a supply of elec- 
tricity in bulk to the Department. This supply was begun on 
january 4th last. The scheme entailed the expenditure of approxi- 
mately £14 000, covering the laying of three miles of e.h.t. cable 
between the two stations, the installation of h.t. and 1.t. switchgear, 
and two motor converters for altering the current as received from 
the War Office to a pressure suitable for use on the Department's 
feeder and distributing mains. Units sold during the year numbered 
550 095, an increase over last year of 17 555. The maximum load 
was 460 kW. The supply mains have been extended a distance of 
I 645 yards during the year, and 94 consumers have been connected, 
taking an equivalent of 1 878 30 W lamps. The total number of 
lamps now connected is equivalent to 44 681 30 W lamps, or 
I 340 kW. 


The accounts of the BRIGHTON ELECTRICITY UNDERTAKING for 
the year ended March 31st last show a surplus of £23 825. The 
balance in hand at the start of the year was {11 859, out of which 
£3 300 was applied to relief of rates. The total available balance is 
thus £32 384, and out of this the Lighting Committee recommend 
that /8 ooo be transferred to the district fund as a contribution to 
rates, and that the balance of £24 384 be transferred to reserve fund. 
The Finance Committee, however, express the opinion that, having 
regard to the increased revenue derived from the undertaking, the 
sum of £8 ooo towards the relief of the rates for the current year 
should be increased to £15 ooo. 

In his report the engineer and manager (Mr. John Christie) states 
that the total capital outlay to date is /923 424, an increase of 
£25 637 on the previous year. The expenditure during the year has 
been chiefly incurred on account of new mains, house services and 
generating plant. The debt charges for the year amount to £30 148, 
being £10 267 interest and £13 881 sinking fund, the latter being 
equivalent to approximately 2 per cent. on the average capital. 
The total amount provided for the extinction of debt now stands at 
£577 010, or at approximately 62 per cent. of the capital invested. 
The revenue from all sources was £206 213. Тһе working expenses 
were £144 885, or 70 per cent., and after providing for capital and 
other charges, making a contribution to capital account in respect 
ot the new coal handling plant, the net surplus for the year amounts 
to £23 825, which constitutes a record in the annals of the under- 
taking. Owing to labour disputes in the coal industry, serious 
restrictions were imposed on the department’s supply during the 
first three months of the financial year, and, in consequence, upwards 
of 20 per cent. output was lost during that period. Last year a 
further reduction in coal of `04 Ib. per unit sold was effected. The 
tonnage consumed was 21 253, or бо tons more than the previous 
year, but for this additional weight some 700 ooo extra units were 
sold. The average price of coal for the year has come down from 
505.024. to 41s. 64d. The bad debts written off for the year amount 
to £110, ог `05 per cent. During the year 803 new consumers 
were connected, which was a record. The total number of 
consumers at March 31st was 9 500. The н.р. of motors connected 
was 5 948, of which 1365 н.р. is hired out by the department. 
During the year there was no serious mishap or interruption to the 
supply. | 

The reserve fund now stands at /18 838, and Mr. Christie strongly 
urges that, after meeting the contribution which has been promised 
for the rates, the balance of /15 825 should be placed to the reserve 
fund. 
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Companies' Meetings, Reports, etc. 
Auglo-Portuguese Telephone Co. 


Addressing the shareholders at the annual meeting of the ANGLO- 
PORTUGUESE TELEPHONE COMPANY on Monday, Mr. Herbert Allen 
(chairman of the company) said that anyone glancing cursorily at 
paragraph 4 of the directors' report might be justified in assuming 
that this company, with a profit of Esc. 1 173 695—which at the 
old rate of exchange would be equivalent to over £260 ooo sterling— 
was in a very enviable position. He might be equally disposed to 
think so if he compared the figures for 1921 with those of the 
previous year and noticed that the gross profit had in that brief 
period increased over twentyfold. On the surface the position 
certainly looked bright enough, but, unhappily, all was not gold 
that glittered. The escudo, instead of being worth 53}d., was last 
year worth on the average only 64d., and in that way the {260 ооо 
boiled itself down to less than £30000. Deducting administration 
expenses and allowing for some special adjustments a profit of 
£20 285 remained. After payment of the year's fixed charges they 
were left with a balance equal to about 2] per cent. on their 
share capital, which, however, they did not feel justified in distri- 
buting. It was the first year in the history of the company in which 
no dividend had been paid. 

Such a position naturally caused the directors great concern, and 

early in the present year they felt compelled once more to approach 
the Portuguese Góvernment for an increase in their subscription 
rates, this being the fifth occasion on which they had done so in 
as many years. After seemingly interminable negotiations the 
authorities eventually met them to some extent, but, unfortunately, 
what they gave with one hand they largely took back with the other, 
inasmuch as they debarred them from surcharging unexpired sub- 
scriptions, as they were allowed to do on the occasion of the previous 
increase. For example, a subscriber paying a year's subscription 
the day before the new tariff became operative gets 364 days’ 
service at the old rate, and so on in a diminishing degree on every 
annual subscription dating back to June 29th, 1921. Over both 
classes of subscriptions—commercial and domestic together—the 
increase averaged about 60 per cent., and on their present volume 
of business this would equal over 2} million escudos a year. In 
the event of the escudo recovering to O}d. the new rates might be 
subjected to revision. 

With regard to the future so far as he could see the new tariff 
would give this year an additional half million or more of revenue. 
There might be some reduction in expense, inasmuch as last year 
they were put to a heavy outlay in repairing damage done by the 
unprecedented storms in September. But, on the other hand, they 
had had to concede yet another increase in wages, as from the 
first of July, in return for the authorised increase in their tariffs, 
and, besides this, the items of expenditure which were affected by 
the rate of exchange would also be heavicr. 


Greenwood and Batley. 


Presiding at the annual meeting of GREENWOOD AND BATLEY, 
last week, Col. O. C. ARMsTRONG, D.S.O. (chairman of the company), 
said that last year they were in the happy position of having a full 
order-book and in consequence had been enabled to keep most of 
their departments fairly well employed throughout the year. They 
still had sufficient orders on their books to keep, at all events, a 
certain number of departments occupied for some time to come, but 
unfortunately they were now beginning to feel the effect of the slump. 
New orders were not coming in to fill the place of those which had 
been completed during the past year. To give some idea of the 
éxtent of the diminution of orders he stated that for the years 
1920-21 and 1921-22 they were respectively only 62 per cent. and 
I2 per cent. of the orders they received in 1919-20. To attempt to 
forecast the probable trade position for a period of twelve months, 
either with regard to the engineering industry or to the trade of the 
country as a whole, was almost impossible. It was a problem which 
bristled with conditional and interdependent conditions of which 
many were beyond their control, while unfortunately these had the 
inevitable power to react on any individual or collective efforts 
which their company might initiate. In regard to foreign orders, 
conditions were further complicated by the extreme fluctuations and 
grave depreciation in money values. It was only natural that the 
foreigner held back orders in the hope that the exchange might 
improve or some scheme of stabilisation be given effect to. Their 
company was at all times so dependent on foreign trade that they 
could not look for a permanent betterment in their home trade until 
better conditions were called into existence in other countries. 

Meanwhile their position was likely to be aggravated by 
foreign countries seeking salvation in extreme protective measures. 
While it was more than probable that such action on the part of 
foreign countries might fail to achieve the results anticipated, 
nevertheless these hostile tariffs, once they were imposed, would be 
maintained for some years to come and prove a great danger to 
this company's export trade. The question of hostile tariffs, the 
chairman continued, appeared to him to require immediate and 
collective handling by H.M. Government. The issues were so 
intricate, so involved and so vitally important that it was essential 
if British interests were to be protected that the treatment of adverse 
tariffs should now be raised to a question of national policy. 

An abstract of the accounts was given in our issue of July 21st. 


Cordoba Light, Power and Traction Co. 

Sir George A. Touche, presiding at the annual meeting of the - 
CORDOBA LIGHT, POWER AND TRACTION Co., last week, said that the 
scheme for the arrangement for the reorganisation of the company’s 
capital had been sanctioned by the Court, and although the accounts 
now presented, for the year to March 31st last, did not yet reflect any 
of the benefits expécted to arise from the reorganisation, and from 
the new money made obtainable by the scheme, they showed the 
decks cleared for action. With reasonably good fortune and con- 
sideration from the Government authorities of Cordoba in the matter 
of the water supply, it looked as if the ordinary shareholders might 
look forward to receiving at least some part of the return. which 
those who provided capital for public utilities were justified in 
expecting. The net revenue for the past year was £134 437. 
Unfortunately {9 126 of this was lost by the low rates obtainable for 
remittances to England, leaving a balance of £125 311, against 
£123 932 for the previous year, which, however, included profits on 
exchange amounting to £13 093. The combined figures of both the 
light and power and the tramway companies showed an increase in 
gross receipts (at £277 476) of 16°8 per cent., in expenses (at {141 858) 
of 137 per cent., and in net receipts (at £135 618) of 20°3 per cent., 
the percentage of expenses to gross receipts being 51:1, as compared 
with 52:5. With regard to the current year, the expansion of the 
business had continued during the first three months and the expenses 
had been decreased. The commercial or trading outlook might 
therefore be regarded as fairly satisfactory. 


Mond Nickel Co. 


The annual meeting of the MoND NICKEL Co. was held last week, 
Mr. Robert Mond, J.P. (the chairman), presiding. The chairman 
said that the accounts now presented covered a period of two years 
to April 3oth last. The publication of the usual accounts had been 
postponed with the consent of the shareholders, owing to the 
difficulties in settling complicated taxation problems in connection 
with the company. Although a final settlement with the Revenue 
authorities had not yet been reached, the ground had been sufficiently 
cleared to enable the Board to submit figures showing the progress 
of the company during the past two years and its financial position 
at the end of the period under review. In respect of the two years 
I921 and 1922 there was a balance of {610 383 left for distribution. 
An amount of £220 ooo had already been allocated for dividends paid 
An respect of the year ended April 3oth, 1921, and in respect of the 
year ended April 3oth, 1922, an interim dividend on the preference 
and ordinary capital amounting to £110 ooo had already been paid. 
It was now proposed to distribute a further sum of £87 500 on the 
preference capital, making up the dividend of 7 per cent. for the 
year, and a further 1s. per share on the ordinary capital, free of 
income tax. With the view of extending the use of nickel they had 
acquired the control of Henry Wiggin and Co., Ltd., in this country 
and had recently participated in the formation of the American 
Nickel Corporation of Clearfield, Pa. 


Barcelona Traction Light and Power Co 

The annual meeting of the BARCELONA TRACTION, LIGHT, AND 
Power Co., LTD., was held récently in Toronto, the president of 
the company, Mr. E. R. Peacock, presiding. In moving the adoption 
of the accounts for rg21, the chairman said that in the past few 
months there had been a notable revival in the textile trade through- 
out the area in which the companies were operating, and this 
improvement was reflected in the earnings of the controlled 
companies in Spain. With reference to the new construction work, 
he pointed out that the work on hand was small as compared with 
that of previous years, and was mainly in connection with the 
extension of the distribution system, the chief item being the con- 
struction of a large sub-station in the busy factory district, the 
funds for which had already been provided. Referring to the 
Electric Railway (F.C. de Cataluna), he mentioned that it was 
working satisfactorily, and that the extension to Sabadell was 
open for trafic on June rst last. The operation of this division 
was already increasing the earnings substantially. 


No interim dividend is being paid by VeERItys, LTD., on the 
preference shares. 

CLONTARF AND HILL or HowrH TRAMROAD COMPANY announces 
an interim dividend of 14 per cent. 

RUSHDEN AND DISTRICT ELECTRIC SUPPLY Co. announces an 
interim dividend for the year of 34 per cent. 

The LANARKSHIRE TRAMWAYS COMPANY announces a dividend 
of 5 per cent. per annum, less tax, for the half year. 

The BRAZILIAN TRACTION LIGHT AND POWER Co. has declared a 
dividend of 1 per cent. on the ordinary capital stock. 

The NonTH Lonpon RarLway Co. announces an interim dividend 
of 2} per cent. for the half year, as against 2} last year. | 

The NATIONAL BOILER AND GENERAL INSURANCE CO. announces 
an interim dividend of 12s. per share, less tax, on the ordinary shares. 

The BRisToL. TRAMWAYS AND CARRIAGE Co. has declared an 
interim dividend at the rate of 3 per cent., free of tax, on the ordinary 
shares. 

LIVERPOOL OVERHEAD RAILWAY COMPANY regret they аге 


unable to declare an interim dividend on either the preference or 
ordinary shares. 
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The CHATHAM AND DisrRICT LIGHT RAILWAYS COMPANY an- 
nounces an interim dividend of 5 per cent. per annum, less tax, on the 
ordinary shares. 

The directors of the Нохс Konc Tramways have declared an 
inter$m dividend on account of 1922 of Is. per share to shareholders 
on register August 8th. 

The directors of the CHELSEA ELECTRICITY SUPPLY COMPANY 
announce an interim dividend of 8 per cent. per annum, less tax, 
on the ordinary shares. 

The METROPOLITAN RaAiLWAY Co. announces an interim dividend 
for the half year at the rate of 24 per cent. per annum on the 
ardinary stock against 1} last year. 

The Ciry oF BUENOS AYRES TRAMWAYS Co. (1904) : announces a 
dividend of 1s. 3d. per share (at 5 per cent. per annum), less tax, for 
the three months ended June 3oth. 

The directors of CHADBURN’S (SHIP) TELEGRAPH Co. have declared 
a dividend on the ordinary shares of 6 per cent. per annum, less 
income tax, for the year ending March 31st, 1922. 

The report of the ELECTRICAL DIsTRIBUTION OF YORKSHIRE for 
the ha!f-vear ended June 3oth states that tbe revenue justifies the 
payment of an interim dividend of з} per cent. (tax free). 

The NORTHAMPTON ELECTRIC LIGHT AND POWER COMPANY has 
declared :nterim dividends for the year of 4 per cent. on the ordinary 
“ B” shares and 24 per cent. on the five per cent. preference “В” 
shares. 

The directors of the County. or LONDON ELECTRIC SUPPLY 
CoMPANY have declared an interim dividend on the ordinary shares 
for the half-year ended June 3oth at 6 per cent. per annum less tax 
(against 5 per cent. last year). 

The YORKTOWN AND BLACKWATER Gas Co. is offering {£10 ooo 
six per cent. redeemable debenture bonds of £50 each for tender at 
a minimum price of par, payable ro per cent. on application and 
the balance on September 3oíh. 

The directors of the CHARING Cross, West END AND Cirv 
ELECTRICITY SUPPLY Co. have declared an interim dividend on the 
ordinary shares of the West End undertakings for the half year 
ended June 3oth at the rate of 5s. per share. 


TOTTENHAM DISTRICT LIGHT HEAT AND POWER Co. has declared 
dividends in respect of the half-year ended June 3oth, 1922, at the 
rate of 5 per cent. per annum on the preference stock, 7j per cent. 
per annum on “ A" stock, and 6 per cent. per annum on “В” 
stock, all less tax. 


THE BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY COMPANY | 


has declared interim dividends on the four and a-half per cent. 
preference shares and six per cent. second preference shares, less 
tax, and an interim dividend on the ordinary shares at the rate of 5 
per cent. per annum, less tax. 

The sanction of the Court has been given to the scheme for the re- 
organisation of the capital of J. SroNE and Co., which will take 
effect as from ist July. It is now necessary for the certificates of 
shares held to be sent in for cancellation and exchange for new ones, 
which will show the new rate of interest and the new denomination 
of the shares as of £1 each. 

The debenture holders of HaDFIELDs, Lro., have been notified 
that, in consequence of the great fall in money values, the 
directors propose to pay off the existing debenture stock and to 
issue new stock at a lower rate of interest. The present debentures 
carry 7} per cent. interest ; they were issued at 98 and are repayable 


at 102. The new stock will, it 1s proposed, be limited to £1 040 000, _ 
and the interest will Бе 5] per cent, and will be issued at 981. i 


Holders will be able to exchange £104 of new stock for each £100 of 
the old. 

The report of the YORKSHIRE ELECTRIC PowER Company for the 
half-year ended June 3oth states that the profits show a satisfactory 
increase. Interim dividends at the rate of 3 per cent. will be paid 
on ordinary shares and upon preference shares issued prior to 
1922. The issue in February of £558 360 cumulative preference 
shares was considerably oversubscribed, and the interim dividend on 
these shares will be calculated to June 30th from the date of allot- 
ment and first due date of instalment on amounts due and paid on 
those dates. 

The directors of the City or LONDON ELECTRIC LIGHTING Co. have 
declared the following interim dividends for the half-year ended 
June 30th :—7:2d. per share on the first preference shares, being at 
the rate of 6 per cent. per annum; 9:64. per share on the second 
preference shares (rate of 8 per cent. per annum): rs. per share 
on the ordinary shares (rate of 10 per cent. per annum). These 
dividends, less income tax at the rate of 5s. 6d. in the £, will be 
paid on September 29th to shareholders registered in the books on 
August 29th. 


A new edition—the 13th—of ЅЕСТІОМ K (TELEPHONES) OF THE 
G.E.C. CoMPLETE CATALOGUE has just been issued. It contains 
full details of direct working, battery call, intercommunication, 
magneto and central battery instruments for all conditions of 
service, switchboards, accessories, spare parts and telephone cables. 
Other sections deal with primary and secondary batteries, fire 
alarms, water level indicators, and watchmen's tell tales. At the 
end of the list useful wiring diagrams are given for various telephone 
circuits. The prices quoted in the list have been revised to include 
all reductions in cost of labour and material, etc., to date. 
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| New Companies. 
Electrads. 

ELEcTRADS, Lrp. (183 311).—Private company. Reg. July 
22nd. Capital, £1 000 in £1 shares. Manufacturers, importers and 
exporters of, and wholesale and retail dealers in all kinds of electrical 
apparatus, machines, instruments, accessories, etc. Subscribers :— 
A. B. de Solla (managing director), J. H. Douse. Reg. office: 
Evelyn House, 62, Oxford Street, W.r. f 


Wireless Corporation. 

WIRELESS CORPORATION, Lrp. (183 437).—Private company. 
Reg. July 27th. Capital, £1 ооо in £1 shares. Manufacturers of 
and dealers in electric, magnetic and wireless telegraphy and tele- 
phony apparatus, wires, cables, machinery and appliances, engineers, 
etc. Subscribers: J. G. Evans, J. W. Ironside. Secretary: R. 
Gray. Registered office: 7 and 8, Great Winchester Street, E.C. 


Wickford and Dis:rict Electricity Supply Co. 

WICKFORD AND DISTRICT ELECTRICITY SUPPLY Co., LTD. (183 455) 
—Reg. July 28. Capital, £5 ооо in {1 shares. To carry on at 
Wickford and elsewhere in Essex the business of an electric light 
company in all its branches. Provisional directors: H. F. Perry, 
F. W. Sitch, D. C. W. Walsh, W. H. Butterfteld, G. C. Baldock,- 
C. A. Breading, and Lily L. Brinkworth. “Solicitors : Swepstone, 
Stone, Barber and Ellis, Broad Street House, E. C. 


Aldre ів. 

ALDREDS, LTD. (183 253. \—Private company. Reg. July 20. 
Capital, £7 ooo in £1 shares. To take over the business of auto- 
mobile, tractor, cycle and electrical engineers carried on by H, A. 
Aldred and A. B. Aldred, at 30, Middle Street South, Great Driffield, 
as ‘‘ Aldred Brothers and Co." First directors: Н. A. Aldred, 
A. Kettlewell, W. Mallinson, T. F. Fisher, and A. B. Aldred’ 
Secretary: T. F. Fisher. Reg. office: 30, Middle Street South, 
Great Driffield. | 


F.J Jones and Sons. 

F. J. JONES AND Sons, Lrp. (183 402).—Private company. Reg. 
July 26th. Capital, £5 ooo in £1 shares. Toacquire the business of 
an electrical engineer and electrician carried on by Lily A. E. Jones 
and W. H. Haswell (trustees of the will of the late F. J. Jones) in 
Chester and elsewhere as '' F. J. Jones and Sons." First directors : 
G. D. Jones, Miss Lily A. E. Jones, C. L. Jones, Violet B. M. Jones 
and W. H. Haswell. Solicitor: C. P. Smith, Chester. Registered 
ofhce: Old Bank Buildings, Chester. 


British Wireless Supply Co. 

BRITISH WIRELESS SUPPLY Co., LTD. (183 395).—Private com- 
pany. Reg. July 26th. Capital, £2 ооо in £1 shares. Wireless, 
electrical, mechanical and general engineers and contractors, manu- 
facturers and sellers of wireless instruments, transformers, radiators, 
dynamos, motors and radio instruments of all kinds, etc., and to 
adopt an agreement with P. F. Perry. First directors: P. F. 
Perry (permanent director and chairman), H. F. Yardley, -J. Lyall. 
Registered office: 6, Blenheim Terrace, Leeds. 


Rose, Wentworth and Co. 

Rose, WENTWORTH AND Co., Ltp. (183 410). —Private company. 
Reg. July 26th. Capital, /10 ooo in {1 shares. Manufacturers 
and repairers of and dealers in tramway cars, electric vehicles, etc., 
to adopt an agreement with W. T. Rose, W. H. Wentworth and 
S. Rose, all of Chatterley, Stoke-on-Trent, carrying on business as 
wagon repairers, under the style of ' Rose and Wentworth.’’ 
Subscribers: К. С. Couchman and T. W. Brider. Secretary : 
P. M. Barns. Registered offices: 7, Victoria Street, S.W.r.., 


Radioelectrico. 

RADIOELECTRICO, LTD. (183 388).—Private company. Reg. 
July 25th. Capital, £1050 in 800 preference and 200 ordinary 
shares of £1 each, and 1 ooo deferred shares of 1s. each. Electricians, 
.manufacturers of generators and accumulators, suppliers and dis- 
tributors of electricity and electrical energy for lighting, heating, 
telegraphic, and telephonic communications and other purposes, etc. 
First directors: P. J. H. Driscoll, J. Kennelby, S. Hall and R. H. 
Winter. Secretary: A. W. Deering. Reg. office: 33, D'Arblay 
Street, Soho, W. ` 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—'' Cane Furnishings " ; “ Practical Fur- 
niture Draughtsmanship—IV."; ''Practical Window Dressing 
(Display of Cane Furniture)," by H. E. Coomb. 

THE CHEMICAL AGE.—‘‘ Notes on the Poisoning of Catalysts,'' 
by Alwyn Pickles ; '' Epsomite: Its Sources, Production and 
Treatment," by К. B. Ladoo ; “ A Cyclohexanol Discovery.” 

THE Fruit GROWER.—'' Standardisation of Soft Fruit Packages '' 
(Special and Exclusive Report) ; '' The Rook's Food ” ; “ Arsenical 
Preparations and Public Health.” 

GARDENING ILLUSTRATED.—'' Summer Treatment of Chrysan- 
themums "’; “ Work of the Guild of Blind Gardeners " ; '" Autumn 
Sowing of Sweet Peas.” 

THE Gas WoRLD.—Special Monthly Coking Section Number : 
“ Orders Made Under the Gas Regulation Act.” 


THE HARDWARE TRADE JouRNAL.—'' Hardwaremen and the 
Public Authorities’ Mutual Supply Scheme ” ; ‘‘ Chats on Plate and 
Silver " ; ‘ Manufacture of Cut Gears." 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 


MANCHESTER TRAMWAYS COMMITTEE, August 8th.—Steel tramway 
poles. Specification from the General Manager, 55, Piccadilly, 
Manchester. 


MANCHESTER PuBLic HEALTH COMMITTEE, August 8th.—Electric 
light wiring of portion of Monsall Hospital. Specifications from the 
City Architect, Town Hall, Manchester. 


WARRINGTON CORPORATION, August 14th.—High and low tension 
paper and lead covered cable, and earthenware conduits. Specifica- 
tions, etc., from the Borough Electrical Engineer. 


OxForRD ELECTRIC Co, August i5th.—One 1000 kW turbo- 
alternator, with condensing plant; one 500 kW conversion plant 
(from 3 000 V, 3 phase, to 1 100 V, d.c.), with switchgear. Specifica- 
tions from the Chief Engineer, Russel Street, Osney, Oxford. 


ROCHDALE GUARDIANS, August i6th.—Automatic telephones at 
the Institution, Dearnley, near Rochdale. Ground plan, etc., can 
be seen at the Institution. 


.  MaiLOCK URBAN CouNciL, August 17th.Two gas engines 
(about 25 h.p.), gas producing plant, electric generators, motors and 
pumping plant for sewerage contract No. 11. Specifications, etc., 
from Jas. Diggle and Son, 14, Brown Street, Manchester. 


WIMBLEDON, August 31.—One 3000 kW turbo-alternator, con- 
densing plant and auxiliaries. Specifications from the Borough 
Electrical Engineer, Durnsford Road, Wimbledon. 


EDINBURGH TRAMWAYS DEPARTMENT. September 5th.—Con- 
version of two overhead cranes for electric drive. Particulars from 
the Town Clerk. 


RicHMOND (SURREY) CORPORATION, September 20th, —Electrically 
driven centrifugal Coaster pump for high level district water supply. 
Forms of tender, etc., from Mr. H. W. Apted, Waterworks, Richmond. 


. NEW ZEALAND. | 
Ткмтот ЕгЕсткїс Power Board. September 3oth.*—Hydro- 
electric power plant and accessories as follows :—Horizontal turbine 
of the Francis type, coupled direct to a 125 kW generator, the 
generator to deliver 3 phase, 50 cycle current at 3 300 V and to 
develop 125 kW at .8 power factor when operating at a speed of 
I 000 revs. per min. ; а 7.5 h.p. Pelton water wheel for use as ап 
auxiliary drive for a spare exciter set; a 5kW motor generator set ; 
complete switchboard and power station equipment. 


SOUTH AFRICA. 


MUNICIPALITY OF PRETORIA. August 17th*.—Supply and 
delivery of 950 steel poles for the tramway department. 


BARNES Urban Council have accepted the tender of Siemens Bros. 
and Co. for feeder cable, /3,490. 


Croypon Corporation have accepted the tender of the British 
Electric Transformer Company for a transformer, £626 IIs. 


WALLASEY Council have accepted the tender of the Scholcy 
Construction Co. for a dynamotor, etc., for arc welding equipment, 
£035. 

Luton Town Council has accepted the tender of the Brush 
Electrical Engineering Co., for transformers of 2000 kW capacity 
at {2 303. 

DuNGARVAN Council have accepted the tender of the Dungarvan 
Electric Light and Power Co. for lighting 69 public lamps at £276 
per annum. 


Herts County Council has accepted the tender of Strode and 
Co. for electric lighting, bells and telephones, at Ware Park Asylum, 
at £3 894 3s. . 


The CLYDE NAVIGATION TRUsT have accepted the tender of 
Babcock and Wilcox for a 35-tom electric coal crane for Queen's 
Dock, £10 970. 


LEIGH  (Lancs.) Corporation have accepted the tenders of 
Callender's Cable and Construction Co. for 1 950 yd. of cable, £510, 
and E. Bennis and Co. for coal elevator, etc., £893. 


NEw ZEALAND Public Works Department have accepted the 
tender of the English Electric Co. (Wellington) for supply of two 
generators in connection with the Horohora power scheme, £14 670. 


BLACKPOOL Corporation have accepted the tender of Higgin- 
bottom and Mannock for a car traverser in connection with Rigby 
Road engineering works, for the Tramways and Electricity Com- 
mittee. 


- FuLHaM (London) Council have accepted the tenders of W. Т. 
Henley's Telegraph Works Co. for h.t. cable, £1 237 10s., and the 
British Electric Transformer Co. for 1 боо kW = Scott-connected 
transformer, /1 174 IOs. 


KARACHI ELECTRIC SUPPLY CORPORATION have accepted the 
tender of the Electric Construction Co. for two 500 kW alternators, 
and that of Mirrlees, Bickerton and Day for Diesel engines for 
driving same, at a total cost of £34 950. 


* Particulars from the Department of Overseas Trade. 
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CARDIFF City CoAL CoMMITTEE has accepted the tender of the 
Powell Duffryn Company for the supply of 15 400 tons of washed 
duff and 2 400 tons of washed peas to meet the requirements of the 
Electricity Department from August until the end of the year. 

St. HELENS Corporation have accepted the following tenders 
for supplies to the tramways department: Steel, Puch and Tozer, 
rails and fishplates; Bayliss, Jones and Bayliss, fishbolts and 
tie-bars; British Insulated and Helsby Cables, Ltd., copper joint 
bonds. 


Lonpon County Council Highways Committee has accepted the 
tender of Crompton and Co. (lowest tender received) for the supplv 
of three-phase motors, etc. (required in connection with the extension 
of the Central repair depot), at £r o16 os. Od. Six tenders were 
received, the highest being £1 185 18s. 

The SPEARING BoirER Co. have been successful in securing the 
contract for two water-tube boilers, each of a normal evaporation 
of 57 650 lb. per boiler, together with Ferguson superheaters, chain 
grate mechanical stokers, and forced and induced draught plants, 
for the Charing Cross, West End and City Electricity Supply Co. 

SALFORD Corporation are recommended to accept the following 
tenders: Metropolitan-Vickers Electrical Co. for switchgear for 
Agecroft generating station, £56 506; Brush Electrical Enginecring 
Co., one tramcar, £2 150; W. T. Glover and Co., i.t. paper lead- 
covered cable, £1 889; Metropolitan-Vickers Electrical Co., 500 kVA 
transformer, £505 2s. 104. 

HAMMERSMITH (London) Borough Council have accepted the offer 
of the London Electric Supply Corporation for the supply and 
delivery of a “ Rotary " strainer, at {т 006; that of С. Wimpey 
and Co. for the supply and erection of a concrete strainer chamber, 
for £303; and of J. Blakeborough and Sons, for the supply of two 
36 in. sluice valves, for £274. 

The METROPOLITAN ASYLUMS BoaRp have accepted the following 
tenders: T. Clarke and Co. (lowest tender received) for internal 
telephones at River Hospitals, £4600 (seven tenders received, 
highest Z6 896 18s. 6d.) ; and E. Beckwith and Co. (lowest tender) 
for wiring and fitting blocks at Grove Hospital for electric lighting ; 
£1 431 10s. (sixteen tenders received, highest £4 239). 


Catalogues, Price Lists, &c. 


A series of attractive cards, dealing with the outstanding features 
of G.E.C. ELECTRIC LIGHTING ACCESSORIES has been produced by 
the General Electric Company. The first of these cards deals with 
the “ Excel ” lampholders. 

Grcenly's, Ltd., engineering advertising service agents, has pub- 
lished a pamphlet entitled “ ENGINEERING AND TECHNICAL ADVER- 
TISING," which shows the very wide scope there is for skilled assist- 
ance in the production of advertising matter for manufacturing 
engineers, and that efficient publicity pays. : 

The latest booklet issued by the WESTERN ELECTRIC COMPANY 
deals with B.A.G. diffusers for gas filled lamps, and shows the very 
wide selection of designs which the firm produces. B.A.G. diffusers 
are supplied in eight different finishes, and the metal work through- 
out is in brass. All diffusers are supplied completely wired and 
ready for fixing. 

THE RELAY AUTOMATIC TELEPHONE COMPANY has issued a 
new illustrated catalogue of its automatic telephone system. In 
addition to detailed information regarding the system, illustrations 
are given of many large establishments in which “ Relay ” auto- 
matic telephones are installed, including Marconi House, Australia 
House, Nobel Industries, and Crompton and Co. Reprints of 
appreciations from clients and the technical press, including THE 
ELECTRICIAN, are also given. 


The latest catalogue issued by StMPLEX Conpbuits, LTD. (List 
No. 952) gives full particulars of the company’s new pattern 
" Diaduct " distributiom boards. Their range is exceptionally 
comprehensive and includes those of from 30 to 150 A capacity 
suitable for use on either light or power circuits up to 500 V. 
Amongst the unique features incorporated are the “ Diaduct ” fuse 
unit, the detachable end troughs and the method of mounting the 
units—this latest being now introduced for the first time. 

A nicely printed pamphlet, descriptive of the “ Clayton "' water 
tube boiler, has been issued by CLAYTON AND SHUTTLEWORTH, LTD., 
Lincoln. Particulars of the design and construction of the sectional 
and curved tube drum types of boiler are given and it is claimed that 
the multidrum boiler is capable of being worked at evaporative rates 
relatively higher than is usual with the sectional type, but both have 
been designed for extra high steam capacity. The firm manufacture 
boiler house equipments, including water tube boilers in units up to 
an evaporative capacity of 100000 lb. per hour, superheaters, 
economisers and stokers. 

The second edition of List W.A., published by W. T. Henley's 
Telegraph Works Co., deals with the HENLEY UNIT PILLARs, and 
contains particulars of many interesting developments which have 
taken place since these pillars were placed on the market at the 
beginning of last year. Little alteration has taken place in the 
construction of the units themselves, but the firm has produced a 
new range of 60 A units, and multiple units have been designed to 
take two or three small two core distributors by the agency of one 
unit, thus cutting down the size and cost of the pillar. The results of 
a series of puncture tests on the micanite insulation of the steel tubes 
are also given in addition to much other interesting information, 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. . 
[NorE.—The publication of extracts from the “ Registry of 
Cyunty Court Judgments " does not imply inability to pay on the 
of the persons named. Many of the judgments may have 
een settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registrv if satisfied in the Court books within 21 days.] 
ATKINSON, J., AND CO,, 16, Cecil Court, Charing Cross Road, 
electrical engineers. £18 15. June oth. 
GREENHALGH (E. AND SON, LIVERPOOL, LTD., 67, Lord 
Street, Liverpool, electrical engineers. £28 13s. June r2th. 
HOGG, F., AND CO., Waterloo Street, Smethwick, electrical engi- 
neers. £29 7s. 8d., June 8th; and £13 19s. 5d., June oth. 
KITCHINGS, LTD., Hunters Bar, Sheffield, plumbers and elec- 
tricians. {13 14s. 8d. June 3rd. 

PREECE DAWSON AND CO., 1, Wood Street, Crossflats, Bingley, 
clectrical agents. £37 16s. 9d. May 3oth. 

SILERT ENGINEERING CO., 9, Palatine Chambers, Halifax, 
electrica! goods specialists. £16 13s. 8d. June 14th. 

TATNELL ANT) CO, 22, Noel Street, Oxford Street, electrical 
engineers. £10 19s. rod. June Sth. 

THOMAS AND EVANS, M.E.C.A., Salubrious Chambers, Salubrious 
Place, Swansea, electrical engineers. {11 8s. 3d. June 13th. 


Bill of Sale. 


HAINE, William Ernest, trading as STAMFORD BRIDGE ELEC- 
TRICAL AND MECHANICAL ENGINEERING CO., 495, 
Fulham Road, motor car electrical equipment specialist. 


July 19th. £43. 


Edinburgh Gazette. 


STEELE, TURNER AND WRIGHT, electrical and mechanical 
engineers and contractors, 333, Argyle Street, Glasgow. Firm 
dissolved July 13th, 1922, by mutual consent, by the retiral of 
Rol-ert M'Ara Steele, one of the partners. The business will 
continue to be carried on by the remaining partners, John 
Lindsay Turner, Morris Gordon Wright, and Archibald Muir, 
under the same name. 


Bankruptcy Proceedings. 


HENDERSON, Charles Archibald, merchant, 63, Queen Victoria 
Street, E.C. The public examination of this debtor, who had 
carried on business as a merchant in insulating matcrials, was 
held at the London Bankruptcy Court on Friday, his statement 
of affairs showing liabilities £24 371, of which £23 405 were 
returned as expected to rank, and estimated net assets £18 359. 
In reply to the Official Receiver the debtor said that he had 
previously failed in 1906 when he was carrying on business as a 
machinery merchant. A composition of 7s. od. in the £ was 
approved by the Court, his liabilities according to the records 
of the proceedings being £8 815, and in March, 1907, the 
receiving order was discharged. For some ten years afterwards 
he acted at various times as director of several limited com- 
panies and as manager for two others. Between 1917 and 
November, 1919, when he was demobilised, he served in the 
Army. He then bought for £450 (which was advanced by 
rclatives) the business of a merchant in insulating materials 
carried on at 65, Queen Victoria Strcet, E.C., under the stvle of 
ALLEN AND McMASTER. He had siuce continued the 
business at the same address and under the same style. In 
October last in accordance with a certain scheme entered into 
with other persons for obtaining finance necessary for the 
proposed formation of a company and the equipment of a 
factory in connection therewith for manufacturing ebonite, he 
became the nominal borrower of £20 ооо from an insurance 
company on the security of policies effected with it on the 
lives of three persons and on the guarantees of four others. Of 
the £20 ооо one half was to have been applied for the purposes 
of the company and factory, but as a matter of fact the whole 
loan was applied, less certain deductions, by his associates to 
another company which they were financing. The debtor 
attributed his insolvency to falling off of business since June of 
last year owing to-a curtailment of his credit consequent on it 
becoming known in the trade that he contemplated manufac- 
turing ebonite which he had previously bought ; to bad debts, 
trade and personal, and to heavy discount charges and interest 
on loans. He admitted that since June of last year when he 
knew that he was insolvent he had, apart from liability to an 
insurance company, incurred debts amounting to /0680, but 
they were with personal friends who knew his position. The 
balance sheet of December 3rst showed a credit to capital 
account of £75, but had certain other liabilities then been taken 
into consideration he was actually insolvent to the extent of 
£180. The Registrar pointed out to the debtor that on the 
strength of affidavits in which he swore that he was solvent he 
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had for six months obtained adjournments of the bankruptcy 
petition. The debtor replied that during the early part of 
1921 he was doing better; in fact, there was an increasing 
business. With regard to a judgment that had been obtained 
against him by a company he said that it was a fact that they 
claimed in respect of commissions to which they said that he 
was not entitled, alleging fraud. But he denied the suggestions 
although he consented to judgment for £200. The examination 
was ordered to be concluded. 


Books Received. 


“ Institution of Railway Signal Engineers. Proceedings, 1921.” 
Pp. 350. Price to non-members, 7s. 6d. 

““ Bulletin of the Institution of Mining and Metallurgy. May, 
1922." (London: Institution of Mining and Metallurgy.) 

“ Schaltungen von Gleichund Wechselstromanlagen." Ву Е. 
Kosack. (Berlin: Julius Springer.) Pp. vili+155. 78. 

'' Wireless for the Home." By Norman P. Hinton. (London: 
Isaac Pitman and Sons.) · Pp. xii 4.87. 2s.net. 

“ Electric Cables." By F. W. Main. (London: Isaac Pitman 
and Sons) Pp.x.pL1or. 2s. 6d. net. 

"La Telefonia a Grande Distanza." By -A. Craveri and S. 
Demalde. (Turin: S. Lattes.) Рр. 416. Lire 24. 

“ Mechanics. Part I." By С. Thompson and G. H. Leslie. 
(London: Cassell and Co.) Рр. vi4+ 160. 2s. net. 

'' Magnetism and Electricity." By J. Paley Yorke. (London: 
Edward Arnold and Co.). Pp. viii+ 248. 5s. net. 

'" Manual of Electrical Undertakings, 1921-22, Vol XXV.” 
(London: Electrical Press.) Рр. 2 ооо. 305. net. 

“ Steel Thermal Treatment." By John W. Urquhart. (London: 
Crosby Lockwood and Son.) Pp. xv+336. Price 355. 


“Elements of Radio Telephony." By Wm. C. Ballard, Jr. 


(London: McGraw-Hill Publishing Co.) Pp. x-- 132. 

'' The Development of Stainless Steel: Its Properties and Uses.” 
(Sheffield: Thos. Firth & Sons.) Рр. xi+82. 105. 6d. 

'" Builders, Plumbers and Decorators' Pocket Book," by A. S. 
Jennings. (London: Thomas Tofts) Pp. 223. 5s. net. 

“ Radio Receiving for Beginners," by R. T. Snodgrass and V. F. 
Camp. (London: Macmillan and Co.) Pp. 99. 3s. 6d. net. 

“Working of Dynamos and Electric Motors." (Manchester : 
National Boiler & General Insurance Co.) Рр. іх 45. Is. 6d. 

“The Smokeless City." By E. D. Simon and M. Fitzgerald. 
(London: Longmans, Green and Co.) Рр. xi4-82. Price 15. od. 

“ Window Dressing," by G. L. Timmins. (London: Sir Isaac 
Pitman and Sons.) Pp. xiii.-- 70. 25. net. 

‘Within the Atom," by John Mills. (London: George Rout- 
ledge and Sons.) Рр. xiii.--215. 6s. net. : 

“ The Mechanical Handling and Storing of Material." By С. Е. 
Zimmer. 3rd Edition. (London: Crosby Lockwood and Son.) 
Pp. хх +804. £3 38. net. | 

“The National Physical Laboratory: Collected Researches : 
Vol. XVI, 1921." (London: H.M. Stationery Office.) Pp. 359. 
Á1 net. | 

“The British Association: А Retrospect. 1831-1921." By 
О. J. R. Howarth. (London: British Association Office.) Рр. 
vii 4- 318. | | 

“ Corso Teorico-Practico di Elettrotecnica. Vols. 1 and IT.” 
By Luigi Lombardi. (Milan: Vallardi.) Vol. I. Pp. xii--624. 
Vol. П. Pp. xi+458. Lire 130. 

“ Catalysis with special reference to newer theories of Chemical 
Action.” A General Discussion held by the Faraday Socicty. 
(London: Faraday Society.) Рр. 132. 9s. net. 

“ Results of Observations Made at the United States Coast and 
Geodetic Survey Magnetic Observatory at Vieques, P.R., 1917 and 
1918." By D. L. Hazard. (Washington: Government Printing 
Office.) Pp. 104. 25 cents. 

““ Results of Observations Made at the United States Coast and 
Geodetic Survey Magnetic Observatory at Cheltenham, M.D., 1817 
and 1918.” By D. L. Hazard. (Washington: Government 
Printing Office.) Pp. 117. 25 cents. 


The 20th edition of the DIRECTORY OF SHIPOWNERS, SHIPBUILDERS 
AND MARINE ENGINEERS has just been published, at 20s. net, by the 
Directory Publishing Co., 33, Tothill Street, SW. The Directory, 
whichisan international one, has been increased in size and thoroughly 
revised. It gives particulars of the leading steamship compantes, 
shipbuilders, repairers and marine engineering works throughout the 
world. The Shipping Section contains the names and addresses of 
the companies and principal owners and officials, with QUI E 
as to passenger accommodation, speeds, tonnage, etc., and Ms ips 
buikling Section gives the capacities of the shipyards and engine 
works and the dimensions of dry docks. There are also lists of 
societies, institutions, trade and labour federations, and a directory 
of consulting naval architects. To those connected with shipping 
or shipbuilding the directory will prove indispensable. 
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Patent Record. 


SPECIFICATIONS PUBLISHED, 


The following abstract from some of the specifications recently published have been 
specially Чед by Messrs. MEwsurn, ELLIS & Co., Chartered Patent Agents, 
70 and 72, ncery-lane, London, W.C. 

COMPLETE SPECIFICATICNS. 


177 $57 Porter, Н. Electro-mechanical power-transmission devices. 20/8/21.) 

177 569 FERGUSON, С. H. Portable electric light and power plant. (24/11/20.) 

177 576 DEFOUvR, A. Process and installations for the electro-mechanical utilisation 
of tides. (29/11/20.) 

177 582 Royce, E. M. (BERNARD, С. Н. B.) Protective devices for electrica] power- 
transmission systems. (18/12/20.) 

177 584 Fiktp, M. B. Electrical instruments. (22/12/20.) (Cognate application 
27 937/21.) 

168 844 AUTOMATIC TELEPHONE MANUFACTURING Co., Lro. Electro-magnetic 
relays or like contact-making devices. (7/9/20.) (Addition to 156 076.) 

157079 Day, A. C. Means for actuating electric switches. (30/12;20.) (Con- 
vention date not granted.) 

177 боз YITERBERG, А., AND ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. 
Apparatus for testing dynamo electrical machines. (30/12 /20.) 

177 609 BRITISH THomson-Houston Company, LTD. (GENERAL ELECTRIC COMPANY). 
Current-collecting devices for dynanio-clectric machines or the like. 
31/12/20.) f 

177 610 EE WALES ELECTRICAL POWER DISTRIBUTION COMPANY AND WISDOM, А. 
Electricity multicore cable dividing boxes or apparatus. (31/12/20.) 

156 483 Dusirier, W. Electrical condenser and method of making the same. 
(18/1/16.) 

156 664 ScuRórER, Dr. F. Means for regulating the terminal voltage of electrical 
valve-tubes. (1/9/19.) 

157 117 SIEMENS UND HALSKE AKT.Grs. Testing arrangements for automatic 
telephone systems. (26/3/18.) 

157 324 SIEMENS UND HALSKE AkT.-GEs. Arrangement for telephone installations 
with automatic exchange working. (8/12/16.) 

157403 GES. FUR DRAHTLOSE TELEGRAPHIE. Wireless telegraph receivers. 
(29/8/19.) 

157457 SCHWEITZER AND ConrRAD. Means for interrupting electric currents, par- 
ticularly applicable to lightning arresters. (21/6;18.) 

157 466 ENcL, Dr. J., Voct, H., AND MassoLLE, J. Means for the optico-electric 
reproduction of photographically recorded sounds. (22/12/19.) 

177 624 Bricos, F. Н. Type of swivelling shoe collector for the collecting of electric 

power from overhead conductor. (11/1;21.) 

177 639 ScnvBv, R. Pendulum electrical indicators. (20/1/21.) 

177 643 RatrLiNc, A. H., GARRARD, C. C., AND WiLsoN, W. Electric motor starters 
and regulators. (25/1/21.) 

177 645 SHORE, A., AND WITCHELL, A. P. Electric switches. (26/1/21.) 

177.651 RAILING, A. H., GARRARD, C. C., AND SEARLE, A. Е. Electric switches. 
(28/1/21.) (Addition to 132 936.) 

177 666 ice} Electric cables or conductors. (17/2/21.) (Cognate appli 
cation, 15 826/21.) 

122671 HEATH, A. E. Sparking-plugs for ignition purposes. (21/2/21.) 

177 678 CLARK, W., AND CLARKE's NEO-Evectric Devices, тр. Electrically 
heated soldering irons. (28/2;21.) 

177 683 Керик, L. N. (Soc. PireLLI AND Co.). Manufacture of electric cables 
for conveying cnergy. (3/3/21.) 

160 729 DELLA VENERIA, Z. R. Electric starters for internal-combustion engines. 
(23/3/20.) 

177 708 British THOMSON-HovusTon Company, LTD. (GENERAL ELECTRIC COMPANY). 
Speed-regulating systems for clectric motors. (39/3/21) 

163 686 Акт.-СЕѕ. Brown, Boveri ЕТ CIE. Apparatus for suppressing the upper 
harmonic waves in the direct current circuit of metal vapour rectinhers. 

` (15/5/20.) | 

177 712 CLARKE, L. S. Sparking-plugs. (5/4/21.) 

177 713 Ostins, G. F. Plug connections for electric circuits. (5 /4,'21.) 

161 917 Bowen, R. S. Rotary timing-switches or current distributors for ignition 
apparatus of internal-combustion engines. (17/4/20.) 

177 731 BEAVER, C. J., AND CLAREMONT, E. A. Lapping strips of paper and the 
like on electric conductors and the like. (13;5/21.) 

177732 Ricuter, E. Electric liquid-heating appliances. (17/5/21.) 

177 735 MICKELWRIGHT, W. R., AND MICKELWRIGHT, Lip. Electric resistance 
units. (2/6/21.) 

168 858 NaTIONAL РмЕСМАТІС Company. Electrical operation and control of 

: railway-carriage doors. (10/10 20.) 

171 385 BerurNop, J. Electric installations comprising an electric generating set 
combined with a storage battery. (8/11,20.) 


APPLICATIONS FOR PATENTS. 


July 17, 1922. 
19 526 J. D. 1. BRADWELL and E. A. REvNorps. Electric condensers. 
19 5327 P. J. GuuBLEv. Apparatus for indicating capacity of accumulators. 
19 531 E. ZiPPERLE.  Electrophorous gas lighter. (15/7/21, Germany.) 
19 532 E. Witcox. Couplers for electric tumbler switches. 
19 552. J. B. Bicnamy and Н. R. HowriNc, Wireless receiving sets. 
19 555 and 19 556 С. B. Kerstinc. Radio apparatus. 
19 560 L. G. Preston and N. SuuttLewortH. Generation of electric oscillations 
by thermionic tubes. 
19 579 C. F. ATKINSON, Switchboards. 
19 581 D. REICHINSTEIN. Stabilising detector and reinforcing effect of electrolytic 
cells. (19/7/21, Germany.) 
19 595 H. BARON (ALDENDORFF). Automatic telephone system, 
19 597 B. H. MonPuv. Telephone receivers. 
19 600 H. BAECHLER. Ignition cables. 
19617 L. CasaLE. Apparatus for electrolysis of water. = 
19 025 AKT. Ges. Brown, Воуккі ET Cir. Apparatus for automatic connecting 
and disconnecting of clectric machine units. (10 9,21, Switzerland.) 
19635 J. MoisE1wiicH. Electric signs. 
19 641 P. W. Baker, Wireless receivers. 
July 18, 1922. 
19 687 W. E. E. Hare. Five-clectrode thermionic valve. 
19 696 J. Bacon. Electric signs, ete. 
19 702 W. Н. Scort and A. Wyatt. Device for opening and closing electric circuits 
or contacts. 
19705 S. OKABE. Means of connecting steps and sliding doors of tramcars, ctc. 
19 708 INTERNATIONALT RADIOTELEGRAF AND TELEPHON COMPAGNI VED WAHNOE 
AND PErERs. Illuminated sign laip. (9,1/22, Denmark.) 
t9 720 А. Beer. Electric heating apparatus. (18/7/21, Switzerland.) 
*9 739 FELTEN UND GUILLEAUMF CARLSWERK Акт. GES. Protective covering for 
submarine cables. (1827/21, Germany.) 
19742 E. C. R. Marks (MorKkUM Co.). Printing telegraph transmitting instrument, 
19 743 E. €. R. Marss (Моккасм Co.). Printing telegraph receiving instrument. 
19 756 T. L. L. BRAbpBURY and А. McLay. Electric lamp bolder. 
19 758 S. FisHER. Electric signs, etc. 
July 19, 1921. 
19 766 E. К. HUNTER. Thermionic tubes. 
19 767 R. Воѕсн Акт. Ges. Electrical Installations for motor vehicles. (12/6/22, 
Germany.) - 
19 2848 A. P. Waecn. Holders for thermionic valves. 
19 705 G. P. бил. Overhead trollies for tramways, cte. 
19 800 AKTIEBOLAGET ВіккА REGULATOR, Electric flashlight lamp. (30/9/20, 
Switzerland.) 
19 Хоб A. P. Weren., Filament resistances for thermionie valves. 
19534 W. A. Scorr. Electrically operated mining plant. 
19 842 and 19843 S. L. Forves,  Insulatiug devices for wireless installations, 
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19 850 Sin C. A. Parsons and J. Rosen. Electric machines. 
19 860 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABRIEKEN, Separating 
gases from a mixture thereof. (19/4/22, Holland.) 
19 891 SIEMENS-SCHUCKERTWERKE. Stator fed a.c. machines. (21/2/22, Germany.) 
July 20, 1922. 
19 868 A. M. Taylor. Electric power transmission systems. 
19907 RELAY AUTOMATIC TELEPHONE Co. and W. D. Epwarps. Automatic telc- 
phone systems, etc. . 
19 914 E. C. Asu. Coin freed wireless apparatus. 
19 916 C. T. Marks, A. E. FoxrER and S. С. Hicoins. Electric advertising appa- 
ratus, etc. f 
19919 PaTHE CINEMA Anc. EraBs. Patne FRERES. Electric lamps for kinemato- 
graphic apparatus. (5/12/21, France.) 
19925 ELEcTRIC Fires, Lro., С. H. Ѕмітн, and F. L. Newnouse. Electric water 
heaters. 
19943 GENERAL ELECTRIC Company, Lro., and W. C. C. HAWTAYNE. Electric 
signs. 
19944 F. H. Morris and T. TAYLER. Adjusting mechanism for electric lamps. 
19 947 O. Lucas and W. H. EcciNTON, Electric lamp bulb magazines for motor 
vehicles. 
19952 AKT. GES. Brown, Boveri ET СЕ. Apparatus for repeatedly closing auto- 
matic switches. (10/9/21, Switzerland) 
19 956 RUM Me TELEPHONE MANUFACTURING Co. Telephone systems. (10/9/21, 
S.) 
19958 WESTERN UNioN TELEGRAPH Co. Telegraph transmitting apparatus. 
(13/5/22, U.S.) 
19 963 A. J. Harr. Wireless receiving systems. 
19975 W. M. Harrison. Electrical heating for evaporation of fuel for internal 
combustion engines. 
19 979 M. I. Davin and E. E. Durt. Primary batteries. 
July 21, 1922. 
19 983 ELEctTRIC HEATING AND HARDWARE, Lro., and F. J. Wineserc. Electric 
heating apparatus. 
19 984 ELectric HEATING AND HARDWARE, Ltp., and Е. j. WINEBERG. Immersion 
elements for kettles, etc. 
19 989 V. Sropie. Automatic means for limiting current intensity in c.c. circuits. 
20005 С. F. Hines. Crystal detector for wireless sig 1415. 
20 020 P. Евоѕт-5мітн and P. V. Роже. Device tur automatically maintaining 
direction of current in external circuit of d.c. generator constant. 
20022 E. E. Moors. Detector galvanometer. 
20023 M. I. Davip and E. E. Dutt. Storage batteries. 
20033 E. W. KiTcH1N. Electro-magnetic a.c. rectifiers. 
го 034 G. К. Jupck and R. A. Storey. Apparatus for electrical transmission and 
reproduction of music, etc. 
20 036 METROPOLITAN-VICKERS ELECTRICAL Co. and J. A. Kuyser. _ Ventilating 
systems for electrical machincry. 
20039 COVENTRY AUTOMATIC TELEPHONES, Lro. (McBERTY and ARTER). Tele- 
phone exchange systems. 
20 040 Lanpis and Gyr Акт. Gres. Multiple range current transformer. (22/7/21, 
Switzerland.) 
20 062 M. DorovkHaANOrF. Automatic regulation of output of electric installation. 
July 22, 1922. 
20075 А. T. Scott. Variable electric resistances, wireless tuning apparatus, etc. 
20079 A. G. Davigs. Switches. 
20 116 H. STANSFIELD-Dopp. Electric irons. 
20 123 BRITISH THomson-Hovuston Co. and A. S. FitzGeratp. Alternating current 
protective apparatus. 
20125 METROPOLITAN- VICKERS ELECTRICAL Со. апа N. E. Моктн. Electric resist- 
ances. 
20126 METROPOLITAN-VICKERS ELECTRICAL Co. (WESTINGHOUSE ELECTRIC AND 
MANUFACTURING Co.). Electrical measuring instruments. 
20 127 Rapio COMMUNICATION Co., J. Ѕсотт-ТАССАВТ and P. D. Tyers. Methods 
of controlling electric currents and potentials in wireless signalling, etc. 


Prices of Metals, Chemicals, etc. 


TUESDAY, AUGUST I. 


Price. Inc. Dec. 
Copper— 
Best Selected .. per ton {£66 Io o 55. — 
Electro Wirebars .. - £72 о о 10s. — 
H.C. Wire, basis .. per lb. os. тод. — — 
Sheet RE os. 10}d. — — 


Phosphor Bronze Wire (Telephone)— 
‚ Phosphor Bronze Wire, 


basis .. per lb. 1з. 24d. — — 
Brass 60/40— | : 
Rod, basis ia - 7d. — — 
Sheet, basis 2 js 91d. - — — 
Wire, basis АР s gid. — — 
Pig Iron— 
Cleveland Warrants регќоп {£4 14 о — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о о — — 
Lead Pig— 
English .. ix is {27 о о 55. — 
Foreign or Colonial РР £25 12 6 — — 
Tin— . 
Ingot к» T " £162 12 6 £4 10 о 
Wire, basis .. per lb.  2s.24d. d. 


Spelter .. кз к m {зї 5 o f1 12 6 
-— .. per bottle £i1 7 6 — 
Sulphur (Flowers)—Ton Хто 158. Sodium Chlorate—Per lb. 31d 

4, (Rol-Brimstone)—per ton Sulphuric Acid (Pyrites, 168°) 

£10 155. per ton, £7 10s. 

Sodium Bichromate.—Per lb. sd. Copper Sulphate.—Per ton, 
Boric Acid (Crystals). Per ton £60. £26 53. | 
Rubber.—Para fine, 103$d.; plantation ist latex, 74d. 

The metal prices are supplied by British Insulated & Helsby 


Aluminium Ingots — .. perton {100 о o — — 


Cables, Ltd. 


The Editorial, Advertisement and Publishing Offices of '' THE 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Tels- 
grams : Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to '' THE ELECTRICIAN " £s £1 5 о per annum 
in the United Kingdom and {1 то о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 
date of publication 
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Is the Heavyside Layer Necessary ? 


THE formulation of theories is not only one of the chief 
relaxations of the physicist, but the theories when formu- 
lated are a useful scaffolding by which the building up of 
our knowledge of material things may be facilitated. There 
is, however, this danger bcth in the formulation itself and 
in the subsequent application, that if either is false the 
resulting work must itself te of no effect. According to 
Professor ELIHU THOMSON, an article from whose pen we 
publish on another page of this issue, this is the position 
which has been reached with regard to what is known as 
the HEAVISIDE layer. He points out that to explain the 
assumption that radio communication is effected by pure 
Hertzian waves and, therefore, the transmission is neces- 
sarily in straight lines, an electric mirror of ionized gas, 
50 or 60 miles high, has been invented which allows these 
waves to travel round the earth by successive reflections 
from above. 


Confirmation or Refutation Required. 


THE facts of the case are, in his opinion, otherwise. For 
though the mathematics which have been erected on this 
assumption are valid the assumption itself is false. And 
far from wireless waves being of the truc Hertzian type, 
they are only half Hertzian, and the Marconi oscillator or 
antenna system is a half oscillator only. This is confirmed 
by the fact that the waves travel round the earth’s surface, 
which they would not do if they were of the true Hertzian 
type. This being the case Professor THOMSON says :— 
"There never has been any occasion for the existence 
of the assumption of an upper conducting layer of such 
a nature as to reflect the waves without confusing them or 


diffusing them ; and it is very regrettable that such an 
assumption, having once received the sanction of great 
names, thereby continues to receive a support and recog- 
nition which should never have been given and was never 
needed." For sentimental reasons we should view with 
regret the passing of a theory on which a great deal of 
useful and interesting work has been built. But in a 
growing science like wireless, there is no place for senti- 
ment, and the situation is marked by a disagrcement which 
should be cleared up without delay. It, therefore, behoves 
those engaged in this branch of work to examine the subject 
thoroughly and to confirm or refute Dr. Тномѕох'ѕ state- 
ment, so that there may no longer be even a suspicion 
that assumptions are being employed which have not or 
cannot be proved. à 


The Late Alexander Graham Bell. 


By the death of Dr. ALEXANDER GRAHAM BELL the 
electrical industry loses one of the earliest and one of the 
most valued of its pioneers, and the world a worker whose 
effect on the progress of civilisation can hardly yet be 
estimated at its true value. With telephony, as with many 
other inventions, it was the first step that was the difficult 
one, and all the improvements that have been made and 
will be made do not detract from the greatness of Brrr's 
achievement or from the wonderfulness of his idea. We 
are used by this time to seeing the investigations of the 
pure physicist translated by the engineer into devices for 
the human benefit. The work which led up to the inven- — 
tion of the telephone is, therefore, of more than usual 
interest from its very unusualness. * For GRAHAM BELL was 
primarily an anatomist interested in elocution, and it was, 
in fact, his attempt to make the sounds of the human voice 
intelligible to the deaf that led him to study the proper’? 
of artificial diaphragms, and so to apply the mechanism 
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by which vibrations were conveyed from the tympanum 
to the inner ear to the actuation of the armature of an 
electro magnet and the transmission of human speech by 
what we now know as the telephone. The success of his 
efforts may be dated from 1876, when communication was 
established between Paris, Ontario, and Brantford eight 
miles away. The rest is history, but history in which 
GRAHAM BELL’s name will alwavs have a leading place. 


An Engineering Joint Council. 

SINCE the war proposals have been made at various times 
for increasing the status of engineers both in their own 
eyes and in that of the public, and, what is the same thing, 
for closer co-operation amongst the leading engineering 
institutions. For it is obvious that this is a matter which 
cannot be dealt with piecemeal. Moreover it is a matter 
of high importance; and we are therefore glad to hear 
that certain proposals which have been under consideration 
by the Institutions of Civil, Electrical, Mechanical Engineers 


.and Naval Architects have now received the approval of 
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those august bodies and that an engineering joint council 
composed of representatives of the four institutions has 
been formed. We understand that among the obiects of 
this Joint Council will be the improvement of the status 
of engineers, the better utilisation of their services in the 
country's interests, the insistence on the appointment of 
properly qualified individuals to responsible engineering 
positions, and the prevention of the unnecessary duplica- 
tion of activities. All this is work which requires doing, 
and might with great advantage have been done long ago. 
We wish the new body every success and assure them of 
our full support. 


Therms and other Things. 

THE thermal value of the gas industry, whatever may be 
said of the gas they supply, 1s rather low at the present time. 
More than one of our daily contemporaries, for the time 
being deserting their usual silly season topic of the short- 
comings of the telephone system, have been delivering 
attacks on the high price of gas and the intricacies of the 
system of charging by therms, and have been publishing 
irate and tearful letters from gas consumers who cannot 
understand why their bills are higher than they were this 
time last year. There is, as one of our sapient con- 
temporaries remarks, “ something queer about the therm 
system.” That something qucer is, however, simply this : 
The gas companies took advantage of the change over to 
the thermal basis of charging to raise the price of the com- 
modity they were supplying. and to reduce its calorific 
value. That this is so anv consumer may discover for 
himself by going through certain tedious, but otherwise 
simple, calculations. He need not therefore be surprised 
that his gas bills are more or that the gas company’s output 
is higher. 


Expensive and Poisonous. 

THE gas industry have, in fact, taken a retrograde step and 
have been caught in the act. Succumbing to the temptation 
to be scientific in their methods of charging they have 
now made the prices they charge depend on all sorts of 
factors ; and the simple public is not only suspicious, but 
completely désorienté. The gas meter now measures only 
one of the factors involved in the gas bill, and the whole 
thing is so muddled that it is possible for a contemporary 
to declare, with justice, that “‘ It is one of the advantages of 
electric power that the meter still talks plain English and 
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that discrepancies in the quality of the current cannot 
occur." But we need not stop there. Dr. LEGGE, of the 
Home Office, in singing the praises of coal fires protests 
against the stunt of persuading people to use gas fires. 
‘ The stink from gas stoves in small kitchens in the East 
End of London," he says, “ makes an atmosphere which 
is perfectly disgusting, especially when fat food is cooking. 
Every suicide's death from carbon dioxide is a nail in the 
coffin of those who in the name of reform would replace 
every coal fire by а gas stove.” These be hard words, but, 
combined with the other facts and figures which anyone 
who cares may study for himself, they lead us to the con- 
clusion that, as the soldier said, “ gas is rumbled "' at last. 


Some Tramway Results. 

APPARENTLY tramway undertakings, which have been 
sorely tested during the past seven years, have at last 
succeeded in surmounting most of their difficulties. For 
the past vear's accounts of the London County Council 
and of the Glasgow Corporation tramways, the two biggest 
systems in the Kingdom, show that substantial progress 
has been made. The gross receipts of the L.C.C. tramways _ 
were £5 160 320, compared with £4 904 427 in the previous 
year, and the working expenses were £4 386 891 against 
£4 623 654, leaving a surplus of £773 429 against £280 773, 
though after charging a proportion of the cost of renewals 
the surplus was reduced to £202 848. It is true the improve- 
ment is mainly due to increased fares, but the drop in ex- 
penditure is significant, more especially as there is a general 
downward movement in expenses all over the country. 


Some Glasgow Figures. 

THOUGH the ordinary income of the Glasgow tramways 
fell from £2 392 854 in 1921 to £2 350 753 in the year 
ended May 31st last, the drop in expenditure was greater 
(from £r 937 665 to £1 804 652), and the net balance was 
£546 тот against £455 189. The whole of the outstanding 
debt was paid off in 1917 and though further capital 
expenditure has since been incurred the interest and sinking 
fund service required less than £16 ооо. After paying 
income tax (£55 534), allocating £91 804 to depreciation and 
£217 546 to permanent way renewals and meeting other 
charges a net balance of {149 988 was transferred to the 
Common Good, which has benefited. to the extent of 
{т 147 227 from the municipal tramways since 1895. 


Passengers and Fares. 

~ THE number of passengers carried on the Glasgow 
tramcars during the past year was 431 372 473, a decrease 
of over sixteen millions compared with 1921; the average 
traffic revenue per car mile was 20°85d. (against 21°31d.), 
the working expenses 16d. (against 17:28d.), and the average 
fare r'3d. (against 1°28d.). The department carries its own 
third-party, employers' liability and fidelity risks, and it 
has a depreciation and permanent way renewals fund of 
£466 472. One of the principal causes of trouble with 
most tramways has been the cost of track renewal, but 
during the vear nearly eleven miles of double-track were 
renewed in Glasgow and over fourteen miles will be dealt 
with this year. It has been customary to set aside £1 100 
per mile of single track for renewals, but last year's work 
came to £1323. It is, however, anticipated that the 
cost of renewals this year will be much cheaper. 


Are Scottish Habits Changing ? 

WE have always looked upon the Scottish people as the 
most prudent race in existence, but with a record of 
28 107 articles left in the cars by passengers (including 
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2757 purses and 906 sums of money) we must alter our 
opinion. The record is silent about the contents of the 
purses and the amount of money found, but as only 
14 558 of the articles were reclaimed the Department and 
the Common Good must have benefited to a material 
extent from the sale of the remainder. 

Canadian Electric Supply Regulations. 

Тноссн the electricity supply industry is making rapid 
progress in Canada and has already reached a high stage 
of development, it is surprising to find there is no uniform 
code of regulations governing the installation of fittings 
and apparatus. This is a great disadvantage to the supply 
authorities, to wiring contractors and electrical manufac- 
turers, and to consumers, but it is difficult to provide a 
remedy. As it is there is a choice of codes. In the 
Province of Quebec the National Code of the United States 
is in operation, and in Ontario the regulations of the 
Hydro-Electric Power Commission are enforced, but outside 
the larger cities and towns, owing to the lack of inspection, 
no serious attempt is made to see they are complied with. 


The Result of No Supervision. 

[т is not, therefore, astonishing to learn that there are 
frequent complaints from manufacturers of a lack of 
uniformity in the regulations and from consumers of 
poorly constructed equipment. To remedy this state of 
affairs it is felt that there is need of a recognised authority 
which would draw up and enforce by regular inspection a 
code of rules of a more or less uniform character, for the 
whole of the Dominion. It would be necessary to secure 
the Government sanction in each province before the 
proposed code could be applied, but in view of the extensive 
use of electricity in Quebec and Ontario and of the history 
of electrical development in these two provinces, it may 
not be easy to secure the consent of the Provincial Govern- 
ments to any set of regulations. The Canadian Electrical 
Council recently decided to move in the matter, and a 
committee was appointed to report upon the standardisa- 
tion of certain apparatus and upon the adoption of uniform 
rules for the installation of wiring and fittings. The 
outcome his been the preparation of a draft code, and the 
Minister of Trade and Commerce has now been requested 
to call a conference of representatives of all the provincial 
governments with the Canadian Engineering Standards 
Association in order to discuss the matter with the view of 


. obtaining interprovincial agreement and action. | 


A New Resistance Material. 

IN the Bulletin of the Association Suisse des Electriciens 
an account is given of a new material for resistance, 
“ quarzilit," which seems to have interesting properties. 
The material is manufactured from a mixture of quartz and 
carbon at a temperature between 2 ооо and 3000? C. It 
can be made in the form of rods, tubes and plates, but the 
latter are not recommended. It can safely withstand 
temperatures up to about 1 700? C., after which the material 
begins to oxidise. The material is stated to be very 
durable and to withstand moisture well. In fact water 
can be poured over it when hot without any danger of 
cracking, and it can even be used in a glowing condition, 
completely immersed in water. Various difficulties inci- 
dentat to the use of such materials for resistances are over- 
come by special means. A good and durable connec ion 
to the wire conductors at the extremities of such resistances 
presents difficulties. In this case the portions of the material 
in immediate contact with the wire are made somewhat 
more conducting than the remainder and thus do not reach 
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a glowing condition. The low co-efficient of expansion of 
the material is also an advantage for end connections. A 
curve relating resistance and temperature shows that with 
a rise in temperature from 0° to 600° C. the resistance falls ` 
sharply to about half its value Over the range from 
60° to т 000° C. the resistance rises again (by about 5 per 
cent.) after which it again diminishes. It is therefore 
advantageous to work on the 600° to 1 000° C. range. The 
material is crystalline in structure. It is recommended for 
use in all cases where relatively high temperatures are 
attained, and is specially useful as an element in heating 


resistance, including thosc used for medical heat treatment. 


e 
Radio- Telephony. 

There is something very attractive about the idea of 
radio-telephony. The business man visualises the time 
when, with its assistance, he will be able to speak from the 
moving train, ship or motor car to his office; and so 
correct those matters which inevitably go wrong in his 
absence. The publicist sees in it a method of bringing his 
views still nearer to the great heart of the public, by means 
of which we have recently been hearing a great deal. The 
strategist is aware of its advantages in annihilating time 
and space, and so simplifying the movement of armies and 
navies. Even the gentleman whose principal desire is to 
learn the result of the three o'clock race feels that it may 
help him to that knowledge a few seconds earlier. With 
this pressure of “© mass-desire " making itself universally 
felt in civilised countries, it is not surprising that claims 
are being made for radio-telephony, both at present and in 
the future, even by those who ought to know better, 
which cannot be justified by what has been done or what 
may be done within a short space of time. 

Study the Report. 

That being so, we recommend to all interested in the 
subject of radio-telephony a study of the report of the 
sub-committee of the Radio Rescarch Board, extracts from 
which we gave in our last issue. They will find in this 
document a calm statement of our present knowledge and 
of the lines upon which we should work to obtain future 
development. They will come away perhaps a little dis- 
appointed, but nevertheless they will be better acquainted 
with the real facts of the case ; and that is to the good 


The Facts of the Саве. 

What are the facts? Radio-telephony is possible. As 
a laboratory exercise it can be conducted with success over 
distances equal to that over which radio-telegraphy is now 
commercially established. To maintain this communica- 
tion, however, requires three to twenty times the power 
necessary for radio-telegraphy ; and this means not only 
a correspondingly ,grave interference with other radio 
communications, but an exposure to atmospheric inter- 
ference of an equally serious character. Still, as we have 
said, it is possible. 

‚ Criteria for Success. 

But conditions in what we have termed the laboratory 
cannot be taken as criteria for successful commercial 
intercommunication. The sub-committee rightly lay down 
that, to be commercially successful, any system of tele- 
phony must provide reasonably good articulation, allow 
subscribers to be connected without excessive delay 
during the whole day or during certain specified periods, 
must pay its way, and must give some degree of secrecy. 
Now if we examine these conditions, at which no one can 
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cavill, in the light of our present-day knowledge we shall 
be able to determine how far radio-telephony is a com- 
mercial possibility, and to discover, if it is not now a 
commercial possibility, the lines which must be followed to 
improve it until it is. 

The Secrecy Obstacle. 

To take the last of the sub-committee’s requirements— 
secrecy—first. Secrecy at present can only be obtained 
by the use of short wave lengths. That is mainly because 
these wave lengths are not being used at present for radio 
communication. As the use of these wave lengths increases 
so will the degree of secrecy decrease and, as the sub- 
committee truly remark, “ по means at present are known 
by which any appreciable secrecy can be obtained." In 
radio-telephony the quality of secrecy is therefore negative 
rather than positive and, as some would have us believe 
of ordinary telephony, more a matter of disinclination and 
occupation with other matters than of definite prevention. 


; The Drawbacks of Code. 

It may be argued that the same is true of radio-tele- 
graphy. But with radio-telegraphy the employment of a 
code is possible, and for financial reasons is usual, at least 
with commercial messages. And the fact that even such 
messages can be picked up by all and sundry is not without 
its disadvantages ; so much so that we heard the opinion 
expressed the other day that one reason why submarine 
telegraphy had nothing to fear from radio was that with 
the former secrecy was practically possible. For, to the 
ingenious, codes are not a sealed book, and the fact that 
the messages might be picked up by competitors is likely 
to make many commercial mèn nervous. 


The Atmospherics Problem, 


The requirement of immediate connection between sub- : 


scribers at any time during the twenty-four hours is a 
matter hardly less vital to the success of radio-telephony 
than that of secrecy. Here again the problem becomes 
more difficult of solution as the range increases. And, as 
is well known, continuous radio-telegraphic communication 
depends to a great extent on the absence or presence of 
atmospherics, to overcome which with certainty no method 
has yet been found. Now, troublesome as atmospherics 
are to the radio-telegraph service, they are as nothing to 
the real obstacle they would be to radio-telephone com- 
munication, whose very existence depends upon putting 
the speakers into communication as quickly as possible 
and leaving them in communication during the period of 
the conversation. Once again, the difficulties that may be 
expected from the presence of atmospherics increase with 
the range, and the “ mix up " of conversations carried on 
in several languages between variously placed stations 
after atmosphcrics had interrupted the service for a time 
would have to be heard to be believed. The ether would 
not be the only thing that would be badly strained. 


Long Distance Radio-Telephony Not Yet. 


For these reasons the sub-committee quite rightly rule 
out any immediate prospect of radio-telephony being com- 
mercially utilised for long or medium distances. We 
understand these terms to apply to all ranges exceeding 
200 miles. The exception is that they consider that in 
remote localities where the danger of mutual interference 
between stations is small, and the risk of interception of 
the conversations by unauthorised persons slight, a service 
employing waves of the length used by medium power 
radio-telegraph stations would be possible 
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Possibilities of Short Range Stations. 
It is therefore obvious, we think, that any grandiose 
schemes of inter-Continental radio-telephonic communi- 
cation must be dropped for the present. On the other 


, hand, for short distances up to about 200 miles over the 


sea the position is more hopeful. As usual, the Marconi 
Co. are to the front with experiments on this question, but 
as usual, doubtless for good reasons, little information on 
the subject is obtainable. It appears from the report, 
however, that a 5 kW installation working on a wave length 
of roo metres, and intended for use between this country 
and the Continent, has been designed, while experiments 
at a range of 9o miles over land with a wave length of 20 
metres have also been made. The installation is still in 
the experimental stage, but it is pointed out that the 
requirements outlined above can be met over short ranges 
when using short wave lengths. 
Need of Further Investigation. 

The conclusions come to by the sub-committee are 
obviously conditioned by the evidence before them, evidence 
which we have outlined above. Attention may, however, be 
drawn to one statement, which appears in one form or 
another at several places in the report. “ The develop- 
ment of radio-telephony for long ranges," it is stated, “15 
in an extremely elementary stage, and we see no line of 
development which would be likely to lead to its establish- 
ment on a commercial basis within a measurable period." 
Again, “‘ No organised experimental work is being carried 
out.” This is a state of things this should be changed. 
The sub-committee suggest that they should recommend 
a programme of investigation with a view to the improve- 
ment and development of radio-telephony. It is a sugges- 
tion which should be adopted. 


The Valve Tangle. 


One of the most important and interesting duties of those 
responsible for the conduct of a technical journal is to put 
their readers in touch with the information they may require 
for carrying on their daily work. Sometimes this can be 
effected by a simple reference to what has already been 
published, while an even easier way is to publish the 
inquiry in their correspondence columns and leave the 
answer to be furnished by other readers. 

Some Important Questions. 

There are, however, occasions when neither course can 
be satisfactonly adopted, and Mr. V. DELEBECQUE, of the 
Walsall Electrical Co., has recently provided us with one of 
these. Writing on the subject of wireless valve sets, Mr. 
DELEBECQUE inquires whether there is any possibility of 
the equipment now being sold to amateurs being proscribed 
from use owing to patent infringement, whether these sets 
do in fact infringe any patents and are therefore liable to 
confiscation, why manufacturers are stating that they are 
making valve sets but do not sell them, and what are the 
patentable details of a valve set. 


What is Not Patentable in a Valve ? 

Now anyone who has had anything to do with the young 
knows that it is much easier to ask questions than to 
answer them. That very accurately describes our position 
with regard to Mr. DELEBECQUE. To take the last question 
first. It would be much easier to say what 1s not patent- 
able in a valve set than what is. But it may be remarked 
without fear of exaggeration that there are thousands of 
patents on valves and valve sets, and though many of 
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them seem to contain no real subject matter and most give 
little information beyond an expression of opinion that a 
particular problem may be solved along certain lines, yet 
there they are, and the courts will have to be called in to 
settle the question of whether they are valid or not. 


Valves and the Peace Treaty. 

But that is not all. For there are many patents which 
cover the same thing, and until the courts decide no one 
can be sure which is the true and which is the imitation in 
any particular case. It may be added that further. com- 
plications have arisen through the operation of the Peace 
Treaty, by which foreign (including enemy) inventions 
were patentable in this country after the war for a period 
of eighteen months, with a date back to 1913. These 
patents have been a long time coming:to light and a still 
longer time being accepted, so that a perfectly genuine 
inventor has not known where he stands during the last 
four years. 

Again, many patents are found on investigation to be 
the work of enterprising individuals who during the war 
saw what people were doing for national purposes (here and 
abroad) without thought of patents and the commercial 
aspect, and who went straightway and patented the other 
ideas as embodied. То discover this species of roguery takes 
much time and money, to prove it takes more, and in the 

meantime there is other work that must be done. 


The Situation in America. 

It is interesting to note that the situation in the United 
States with regard to this matter is also acute. There it 
seems that, while the more stable manufacturers have their 
Own patents and are naturally careful to avoid the infringe- 
ment of other people's rights, there are hundreds of sets 
being made which so clearly infringe some patent or other 
that confusion and litigation of a depth which is likely to 
make itself felt over here may well result. The only 
remedy for this state of things is a careful examination of 
the source of supply of any apparatus purchased and a 
recollection that in the long run it is the reputation of the 
manufacturer that will determine the question of reliability 
and patents one way or the other. For it cannot be denied 
that there is a great deal of worthless apparatus on the 


market —worthless in more than one sense—and it is there- : 


fore to the present and ultimate advantage of the electrical 
ар to exclude it by every means іп their power. 
his, however, is not a matter of patents, but of commerce. 


Valves and Patents. 

p ey we may say for general information the valve 
ОП 1S this, There is no master patent on valves, 

ee ded. patent was allowed to lapse in this country, 
which Il are now only constructional patents of a kind 
Сев be avoided when discovered. On valve circuits for 
e г. reception there are no master patents, but a good 
Circuit Nowledge is necessary if among the thousands of 
drin. a the inquirer is to be certain that his own 
See M 15 clear of entanglements. All this, we hope, 
fourth r. DELEBECQUE'S first question as well as his 
Matter ih hope the matter is as clear as it can be in a 
beth ch is not clear at all. F or the simplest answer 

Questions is that the situation is chaotic. 


With : The Only Safe Way. 
Sate wa “gard to salesmen and salesmen's talk, the only 
bise о. 15 for purchasers to satisfy themselves that they 
Indemnity against the results of patent actions and 
Е giving the indemnity has the backing to make 
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such an indemnity worth having. This may be a counsel of 
perfection, but there it is. 

For here again the situation is obscure, but it may be 
stated that there are only two groups who know what they 
are doing and can stand by their acts. On the one hand, 
the Marconi company is famous for the number of its 
patents, and it has at least one firm licensed under its 
patents—but not supported against attack should it 
infringe other people's. | 

On the other hand, there is what Dr. EccLEs has called 
“the Elwell group ": the Metropolitan-Vickers Co., the 
Radio Communication Co., the Mullard Radio Valve Co., 
and C. F. Elwell, all of which are financially interlinked 
and organised for joint action. The Western Electric Co. is 
friendly to this group, but is not as yet tied in with it. 


What Each Side Has. 


As regards the possessions of these two groups, Marconi's 
have patents which seem to cover regenerative reception 
and self-oscillation for transmission. The Metropolitan- 
Vickers Co. own the heterodyne patent, a most important 
patent universally used for reception of continuous waves, 
and an action against the Marconi Co. has, as is well known, 
been begun. Neither of these effect telephone reception, 
though large numbers of small firms are, or have been, 
using regeneration. 


The Position of the Postmaster-General. 

But there is yet another complication. For apart from 
patents there is the POSTMASTER-GENERAL, who has 
definitely laid down that sets to be licensed for broadcasting 
must not cause the aerial to oscillate—that is, must not 
employ regeneration. Also it must not beseasy for their 
wave length to be increased above 500 metres. A glance 
at some of our popular wireless contemporaries will show 
that many of the sets advertised will be ruled right out both 
from wave length and regeneration, 50 that the POSTMASTER- 
GENERAL’S approval is necessary in addition to a patent 
indemnification, a point that Mr. DELEBECQUE has not 
raised. | | 

Inability to Deliver Not а Patent Question. 

With regard to inability to deliver, this is not entirely, 
nor mainly, due to patent obscurities. It takes time, as any 
manufacturer knows, for a mass production programme to 
produce the last nut necessary for the completion of the 
first few sets. Many of the firms entering the wireless field 
are new to it and have much to learn ; and then again they 
may be reluctant to sell sets when there is no broadcasting 
from which the purchaser may gain satisfaction. For though 
a set may be made with much care to be satisfactory any- 
where in England when the whole eight stations of 14 kW 
get going on 300 to 500. metres, such a set will not be 
any good on a few watts from the Hague with a wave 
length of 1 070 metres, or from Paris with a wave length 
of 2600 metres. These two stations, to be picked up 
satisfactorily, incidentally require quite different apparatus, 
and apparatus of a kind which is proscribed by the 
POSTMASTER-GENERAL. 


No Simple Answers Possible. 

It is therefore abundantly clear that the questions 
propounded by Mr. DELEBECQUE are not capable of simple 
answers. But the best way to solve them will be for wire- 
less manufacturers of good standing to come together on 
the patent situation, as far as that is at all possible, and to 
determine that all equipment sold by them is capable. of 
performing the duties for which it is designed. 
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A Short Story in Wireless. 


By ELIHU THOMPSON. 


When Marconi brought out his system of wireless 
telegraphy, about 1896, it was at first thought by most 
scientists or physicists of the time that it was a plain case 
of the sending out of waves of the Hertzian type, which 
Dr. Cornelius Hertz had so ably investigated ten years 
before. Tf such were the case, the transmission was 
necessarily in straight lines from the oscillator, and neces- 
sarily also such waves could not follow the curvature of 
the earth's surface, but must leave the earth as if they were 
light beams ; another case of electromagnetic waves moving 
in a straight course. | 


A Half Oscillator System. 

There were some of us, however, who, taking into account 
the “ grounding " at the base of the antenna recognised 
the fact that the Marconi transmission was not made by 
real Hertzian waves, but on account of the '' grounding," 
only by half-Hertzian waves; that the Marconi oscillator 
or antenna system was a half oscillator only. From this 
it followed that the waves were in reality attached to and 
guided by the earth's surface, and particularly by the sea 
surface, more conducting than the land. It also followed 


- that there would be electric currents in the sea and earth 


surface accompanying these half-Hertzian waves and 
magnetic fields overlying the currents in the space above 
the earth's surface. 

When it was announced by Marconi a few years later that 
he had received signals across the Atlantic Ocean by flying 
a kite whose cord constituted an antenna with the usual 
ground, there were many who disbelieved and regarded him 
as something of a fakir, or, at least, mistaken in his observa- 
tions. Among these doubters were not a few of the 
leading scientific men and engineers of the day. It followed 
that if the waves were of true Hertzian type and were 
propagated in straight lines, they could not by any possi- 
bility curve around and over a mountain of water nearly 
two hundred miles high, as they would have had to do if 
they crossed the Atlantic close enough to the earth's 
surface to be detected. As it was soon demonstrated that 
Marconi was right, that the signals did come around the 
curve of the earth's surface, those scientists who failed to 
recognise (and some of them even yet seem so to fail) that 
there was a fundamental difference between the waves in 
their propagation and generation as regards true Hertzian 
waves, had been mistaken, not Marconi. 


Nature's Whispering Gallery. 
Then a singular thing happened. When confronted with 
the facts, an assumption pure and simple was made which, 


.unfortunatelv, lives and has character even to-day—namely, 


that there was an clectric mirror of ionized gas, or conduct- 
ing gas, say 50 or 60 miles up in our atmospherc, the under 
surface of which was so definite as to reflect the waves 
without diffusing or mixing them up, and so send them 
around the earth by successive reflections from above. I 
think that anyone who mentally reflects for a moment on 
the requirements in such a case must predict that such an 
assumption is not only unnceessary, but that it strains the 
imagination too far, and plainly will not work; that, in 
order to work, it would have to be something like a metal 
surface, confined to a certain smooth regularity and of such 
a nature that the wave fronts could not penetrate it to any 
considerable depth without being turned back. It must 
be without swellings or wavy contour and must reflect the 
waves in such a way as not to interfere with those more 
directly transmitted, and so keep the waves in phase. It 
would have to be, as it were, Nature's gigantic whispering 
gallery for clectric waves. 
An Unnecessary Assumption. 

The assumption itself, if it could be shown to be needed, 
or as probably true, with the required limitations, might 
have justified the extended and complicated mathematical 
treatment it has received at the hands of some able men, 


‘by such treatment. 


but an assumption, if not needed or not true, is not helped 
The mathematics may be valid 
enough, but do not make the assumption itself valid. 
Reasoning on false premises, whether mathematically or 
otherwise, does not make the conclusions valid. 

Waves Follow Earth's Surface. 

According to what has for many years been known as 
the “ gliding wave ” theory, there never was, and never 
could have been, any doubt of the waves used by Marconi 
(the half-Hertzian) following the rotundity of the earth's 
surface. They are footed in it and in so far attached to it. 


Experience shows that transmission over the sea is far 


better than over the land. Direction finding discloses the 
fact that the direction of transmission favours the sea. 
Experience shows that when the land surface between two 
stations has been wetted by rains, great improvement in the 
transmission follows, to be again lost when the land surface 
is once more dried by evaporation. A good ground for the 
transmitting system or an ample condenser counterpoise, 
is shown to favour greatly the launching of the waves 
That the waves above the carth's surface tend to follow 
closely that surface, or may even be said to cling thereto, 
accords with the results obtained from aerial antenne, 
ground antenne, and loops or coils used as antenna. 
Upper Conducting Layer Not Required. 

There never has been any occasion for the existence of 
the assumption of an upper conducting layer of such a 
nature as to reflect the waves without confusing them or 
diffusing them, and it is very regrettable that such an 
assumption, having once received the sanction of great 
names thereby continues to receive a support and recog- 
nition which should never have been given and was never 
needed. 

The views presented by me in a paper on '' Wireless 
Transmission of Energy," and published in the report of 
the Smithsonian Institution for the year 1913, pages 243 


. to 260 inclusive, have been more and more confirmed by 


practice in the years since elapsed. They represented the 
views of the group by whom the assumption of an upper 
reflecting layer was recognised from the start as a fallacy. 


A First Book of Applied Electricity." 


It is rather difficult to review a book like this because its 
object 15 not very apparent. If it is intended as a fundamental 
oourse on electrical work we must deplore its superficiality and 
its haste to get to the applications. It is not possible to apply 
phenomena intelligently unless those phenomena are known in 
the first instance. If it is intended to give the general reader— 
the man in the street—a nodding acquaintance with electrical 
terms and with some of the many-sided applications of 
electricity we would suggest that there is no point in presenting 
him to formulz which he cannot possibly understand and which 
he does not want. 

A “First Book of Science’’ which gives us expressions for 
permeability, susceptibility, resistance at any temperature, 
current in a circuit containing inductance and capacity—to 
quote one or two—induces us to feel that either students have 
developed some remarkable powers of deductive appreciation 
and comprehension or that the author has had astonishing 
experiences in the difficult profession of teaching. 

We would call the author’s attention to the very unfortunate 
paragraph dealing with power-factor. He tells us that it is 
"the ratio of the power component to the wattless or idle 
component," and in the same paragraph states that ''the 
current component in phase with the voltage is that which 
must be multiplied by the voltage to give the true power in 
the circuit in watts." He also resolves a current into two 
components: “ (т) An active current in phase with the im- 
pressed voltage and (2) a reactive current at right angles in 
phase to it.” 

There is too little and too much in this book. 

J. PALEY YORKE. 

+ “А First Book of Applied Electricity." By S. R. Косет, M.A. 
A.M. Inst.C.E., A.M.LE.E. (London: Macmillan & Co., Ltd.) 
Pp. vii+143. 2s. 6d. net. 


наше 


Mot 
ths Importance, 
€ O vered 


C A pacity of 
Fatioof 16 + : 


The Elecirician—August 11, 1922 


149 | 


Honeycomb and Other Coils. 


By Prof. С. W. О. HOWE, D.Sc. | 


IN the early days of radio-telegraphy the wave-lengths 
employed were short and the inductances of the coils in 
the high frequency circuits were consequently so small 
that single layer coils could always be employed. "With 
the increase of wave length employed by the more powerful 
stations, it became difficult to make the coils in the receiving 
apparatus of sufficient inductance without resorting to 
multi-layer coils. These could not be wound in the 
manner commonly adopted for d.c. and low frequency 
work because of the capacity between adjacent layers 
between which there are large differences of potential and 
a new type of winding—the so-called stepped winding— 
was introduced and largely employed. In this type of 
multidayer winding the first few turns are piled up on 
one another to the necessary depth—usuaiiy not more than 
two or three layers—when commencing to wind. and one 
gradually works along the bobbin. so that the turns between 
which the greatest p.d. exists, are separated bv the whole 
length of the bobbin. This is a slow and laborious pro- 
cedure if a neat coil is required 


Demand fcr «a Compact Coil. 

The demand for a compact coil of small dimensions and 
of an inductance sufficiently large to tune to wave lengths 
up to 20 000 metres with the ordinary variable air-condenser 
led to the introduction by de Forest of the so-called 

honeycomb " type of coil, now so largely used by 


are sometimes made with a set of coils designed to give a 
slight overlap, but on test are found to leave gaps between 
the ranges covered bv successive coils, due to the neglect 
or under-estimation of the effects of self-capacity in the 
coils. Multilayer coils of any type are liable to have 
excessive high-frequency resistance due to eddy currents 
in the inner layers which are situated in the magnetic field 
produced by. the outer layers. Another source of loss 
which may be far from negligible is that in the dielectric 
between the wires; this should be a minimum in coils 
of the stepped type where wires of greatly differing potem- 
tials are widelv separated. 


| Properties and Various Coil Types. 

In the “ Jahrbüch der drahtlosen Telegraphie " for 
April. 1922, Robert rzttenreich publishes the resuits of some 
interesting. measurements of the seif-capacitv, hign-fre- 
quency resistance etc. of various types of coils. 

Four coils were tested ; (т) а 2-layer stepped winding ; 
(2) a 4-layer honeycomb winding; (3) an ordinary 2-layer 
winding ; (4) a 2-layer winding in which after completing © 
the first layer the wire was brought back inside the coil 
and the second layer wound in the same direction. Each 
coil was wound in turn with the same wire—viz., 13:8 metres 
of stranded enamelled wire (120 x0:05 mm.,, double silk 
covered overall to 1:3 mm ; the core used in each case was 
a fibre cylinder 9:2 cm. long and 3:9 cm. wide. The results 


| ! 
passes to the bobbin while it is being wound is given a 


backward and forwards movement equal to the width of , 


the bobbin and parallel with its axis ; the bobbin makes a 
little more or less than a complete revolution during the 
backward and forward movement of the eye, so that the 
Wire 15 Wound on to the bobbin in a basket-like pattern, 
Somewhat resembling the overhang of a d.c. armature 
Winding. When one layer is completely wound—it really 
сова of two diagonal layers—wires of the next layer 
ie either lie exactly on those of the preceding layer or 
or ii between them. One great advantage of this type 
ta СОГ 15 Its surprising mechanical rigidity, apart from any 
асы Or Support. Large inductance and small resistance 
е Consistent with small dimensions, but reduced 

Әепсу in the circuits can be counterbalanced to some 


e 
ү" by the addition of further stages of amplification. 
th со Cases a condenser is permanently connected across 


3nd a large self-capacity in the coil itself is not of 
at it It should be remembered, however, 

reduces the range of wave-length which can be 
With a given variable condenser and thus necessi- 


ates : 
а larger number of coils to cover a given range. 


Design of Wave-Meters. 
ample. if the variable condenser has a minimum 
2-5 uuF and a maximum of I 000 uuF—;i.e., а 
elf -capacity I—it would with a given coil, in the absence of 
Proporti Y, cover a wave-length range of 4 to 1, since Ais 
аА to VCL. If, however, the coil has an effective 
varied 5 of 40 ugF, the total capacity can only be 
Ween 102-5 and 1.040 puF—i.e., a ratio of 10-1— 


vi 
Siving a Wave-length range of only 3:2 to т. Wave-meters 


For ex 


amateurs. In these coils the eye through which the wire of the tests were as follows :— 
| (1) (2) Pe (4) | . 
2-layers stepped 4-layers honeycomb 2-layers ordinary 2-layers same direction 
"EE Notas dubbed ANS З 
Number of + | | 
_turns .. m eu 48 45 48 | 48 
Self induction (mH) £u geil 0:240 0:218 0:244 0:247 
Nano ety (cm) . . Ds 22 14 | 41 175 107 
“аша! wave-length (m).. TE 115 180 413 326 
Logarithmic decretnent, 2. E { е 200 | m A= 2500 A= 1400 A= 2500 кла ).—2550 
Effect; f 0:0140 0-01 | 0:0162 0:0210 0:0177 0:0194 0:0180 0:0195 
D ve resistance (Q) .. e] 1'52 I-10 1:67 I-10 1:82 1-12 1:82 I:II 
C. résistance ((2) T EE: 0-64 | 0:64 0:64 0:64 
Dcrease in resistance (Q).. 220 o-88 0:46 | 1:03 0:46 1-18 0:48 1:18 0:47 


Self-Capacity of Honeycomb Coil. | 

It will be seen that whereas the self-capacity of the 
ordinary two layer coil is more than twelve times that of 
the stepped coil, that of the honeycomb coil is only three 
times as great. At a wave-length of 2 500 metres the 
effective resistances of all the coils are equal, but at a 
wave-length of x 300 to 1 400 metres the stepped winding 
has an appreciably lower resistance, the honeycomb coil 
being again intermediate between this and the ordinary 
two-layer winding. Although the data is somewhat 
scanty, it is sufficient to show that although the stepped 
winding should be used whenever it is desired to keep the 
self-capacity and high-frequency resistance as low as 
possible, the honeycomb winding is a great improvement 
on the ordinary winding both electrically and mechanically. 
The space occupied by the winding is not discussed in the 
paper referred to; presumably the four-layer honeycomb 
winding would occupy much more space than any of the 
other types. In many cases the space available is limited, 
and it would be interesting to know how the results would 
be modified if the winding were so spaced in each case as 
to occupy the same total bulk. 


The Magnetic and Electric Fields in Radio 
Communication. 


An old fallacy, which one believed to be dead, is brought 
to life again in the March number of the “ Jahrbüch der 
drahtlosen Telegraphie.” This is hardly the journal in 
which one expects to find an article devoted to a discussion 
of the relative importance of the magnetic and electric 
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components of the electro-magnetic wave, but a writer 
named Vogel is allowed to devote eight pages to this subject, 
and by some obscure reasoning comes to the.conclusion that 
the magnetic component '' does the lion's share in the 
transmission of energy." One of the amazing reasons for 
this conclusion is that '' if one were to send with an umbrella 
antenna, then, if only the electric field participated in the 
transmission, one could get the same signal strength for 
every position of the coil." The article concludes with an 
account of the advantages to be gained by giving up 
high transmitting aerials and using a horizontal coil for 
which we are told ''the field would be of quite similar 
form to other aerials, except that it would be purely 
magnetic, the electric field being entirely suppressed.” 
All of which is, of course, pure nonsense. Patents have 
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been taken out in the past by inventors wishing to utilise 
both the magnetic and the electric energy in the waves; 
these gentlemen would not thank Mr. Vogel for sending 
out waves from which one of these desirable elements was 
missing. Fortunately, however, electro-magnetic waves 
do not lend themselves to this treatment; an electric 
field sweeping over the earth’s surface with the velocity 
of light produces a magnetic field (or vice versa) of such a 
strength that the energy in each cubic centimetre of space 
is, at any moment, equally electric and magnetic. The 
magnetic and electric fields are little more than different 
aspects of the same phenomenon, and the electromotive 
force induced in an aerial or receiving coil can be deduced 
from a consideration of the one or of the other, and the 
same result will be obtained. ` 


| Frame Aerials and Errors in Bearings. 


By E. BELLINI, D So. 


In an article recently published in this journal* I set 
forth the hypothesis that errors in bearings obtained with 
frame aerials, especially during summer nights, were due 
to the action of the horizontal sides of the transmitting 
aerials upon the horizontal sides of the receiving frame 
aerials, an action rendered possible by the reflection of 
waves from the Heaviside layer. 

|In order to suppress these errors it was suggested that 
the horizontal sides of the transmitting antenne should 


be suppressed, as the suppression of the horizontal sides of 
the receiving frames was a practical impossibility. 

Afterwards, however, a closer consideration of the 
phenomena taking place under the hypothesis aforesaid 
led me to the conclusion that, as the errors were exclusively 
due to the image of the sending aerial with respect to the 
Heaviside layer, it was possible to suppress these errors 
by preventing the receiving frame from receiving the waves 
radiated from the image. This result could be obtained by 
inclining the frame so that its plane became perpendicular 
to the direction of the image. 

This solution appeared, however, as a petitio principii. 
As a matter of fact the direction of the image is in the same 
vertical plane as the direction of the sending station, so 
that if the former direction is supposed known, the latter 
would also be known. 

Practically, however, advantage may be taken of the 
fact that errors in bearings are very often, if not always, 
accompanied by bad minimums and no zeros. By the 
double operation of rotating the frame around a vertical 
axis as well as around a horizontal one, it would be expected 
that a good zero would be obtained when the plane of the 
frame was at right angles to the direction of the image. 
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- again good and neat zeros. 


The right direction of the sending station would be the 
horizontal projection of the axis of the frame. 


Some Experimental Resulis. 

Experiments directed to ascertain the possibility of this 
conception were made by using (Fig. 1) a frame capable 
of being rotated around a vertical axis, aa, as well as 
around a horizontal axis bb. Though these experiments 
are still going on, it appears convenient to publish the 
results obtained up to the present, as the season of the 
year being favourable to these experiments, they could be 
checked by other experimenters, without being obliged to 
wait for summer 1923. 

It is to be observed that, once the position of perfect 
zero is found, if the frame is turned round the vertical axis 
of 180 deg., reception will again take place. As a matter 
of fact if (Fig. 2) the full line aa represents the position of 
the frame when a good zero is obtained, the dotted line 
bb will represent the position of the frame when rotated 
around the vertical axis of 180 deg. from the former 
position. It is easy to see that in the latter position no 
zero can be obtained, as reception from the image takes 
place. The doubly rotatable frame could, therefore, be 
utilised, when the image effect is strong: enough, as a 
unilateral system furnishing the direction as well as the 
sense of a transmitting station. 

.Deterioration of the Zero. 

The first experiments were made in Paris last summer. 
The sending stations observed were those of Bordeaux 
and Lyons. Observations began at sunset. Bearings 
were at first right and zeros good. As night came in 
zeros became bad. But by conveniently rotating the 
frame around the horizontal axis it was possible to find 
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the horizontal axis increased steadily with the might 
up to about 80 deg. The bearings obtained when the 


The angle of rotation around 
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zeros were rendered good were exact to within 2 deg. 
The angle at which the frame had to be rotated was found 
to bea critical one. If it was larger or smaller the zeros 
were bad and the minimums inexistent. It was verified 
that by turning the frame 180 deg. around the vertical axis 


from the position of good zero, reception took place again, 


in accordance with the theory. 


Some Unexpected Results. 


But what was most surprising was the fact that the 
zero positions for both Lyons and Bordeaux stations were 
obtained when the frame occupied the position bb of 
Fig. 2, and that reception took place when the frame occu- 
pied the position aa, in contradiction to what was expected 
from the theory. Other.observations were made last 


winter in daytime. 


nights, but confirmed them altogether. 

These experiments were made near Paris. The sending 
stations observed were those of Nauen, Carnarvon, Rome 
and Eilyese. With the vertical frame the zeros were 
sometimes good, sometimes slightly bad. When good, 
the rotation of the frame around the horizontal axis 
simply produced diminution of the intensity of reception : 
when the zeros were slightly bad, a convenient inclination 
of the frame rendered them good. In no case the critical 
inclination was larger than 20 deg. But in all cases this 
inclination was contrary to that given by the hypothesis 
of a reflection from the Heaviside layer, as it had already 

en observed in the precedent experiments. | 

The observations made were so small in number as to 
make it imprudent to come to a definite conclusion. It 
appears, therefore, desirable that observations be collected 
In great number, so as to be able to decide if the results 
aforesaid represent a mere coincidence or a general 
phenomenon. 


Reviews. | 


A Dictionary of Applied Physics, in five volumes. 
Edited by Sir RICHARD GLAZEBROOK. (London: 
Macmillan and Co.) Vol. I., Mechanics—Engineering— 
Heat. Pp. ix4-1067. 63s. net. 


Ss object of the monumental work of which this volume 
e the first instalment, as stated in the editor's preface, is 
| provide the manufacturer with the latest and most accurate 
nformation in the physics of the subject with which he is 
mainly concerned. The volumes are arranged, as far as 
adu in Subjects, with the view of minimising the number 
р umes which апу individual manufacturer need purchase. 
< е editor’s high reputation, combined with the exceptional 
е afforded by his long association with the 
бр Physical Laboratory, of judiciously selecting. his 
justites th raise high expectations. This volume more than 
кесе €m, and will certainly be a boon, not only to the 
Student Pd but also to professor and post-graduate 
Dfii ke for its abundance of recent data and descriptions 
беа S and instruments of investigation. | 
more ioc ABE of essential matter compressed into little 
limitin d a thousand pages has been attained: (1) By 
Or gras e theoretical treatment to what is strictly necessary 
equally А ПЕ and dealing with the physical facts, and by an 
ang АРБАГА limitation of the LE of machinery 
ma, аца to essential details ; (2) y dealing with each 
re sven t in a continuous article, to which references 
he aes Under the headings of its chief subdivisions, these 
Tranged cud those of the main subjects being together 
D a single alphabetical list. This list is supple- 


€nt 
ахо ВУ а very full, and very compact index of names 
ANd of een the formulation of physical laws and theories, 


Pag. referen 12078 of machinery and other apparatus, with 
ickly faa These page references are very much more 
Subject aba S up than the paragraph references under the 
ain artic] "divisions. If the numbering of the sections of the 
Ye found ЄЗ were in heavy type, the references to them could 
Nhat under luch more quickly. It may here be pointed out 
should be (1 Degree of Freedom, Definition of," the reference 
should be 7 ^: Pot (2) ; and under *' Jet Propeller for Ships.” it 
(49) hot (52). The writer has, during the last few 
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As it could be expected, the results . 
were not of such magnitude as those obtained in summer 


I5I 


weeks, made many experimental tests of the completeness 
ot the work, using the index where requisite. In spite of the 
fact that many of the subjects selected were somewhat out 
of the way, the few failures were confined to such as might 
equally, or more, suitably be dealt with in one of the volumes 


to follow. 


` The selection of Subjects for the first volume allows of a 
complete treatment of Prime Movers, Heat Engines forming 
the sole or main subject of Sir J. A. Ewing's Thermodynamics 
and Theory of the Steam Engine, of Dr. Stoney's Physics of 
the Steam Turbine, and R. Dowson's article on its Develop- 
ment, of Sir Dugald Clerk and G. A. Burls on the Thermo- 
dynamics of Internal Combustion Engines and on some 
typical engines, of A. Cruickshank's Reciprocating Steam 
Engine, and of A. T. Evans’ Water-cooled Petrol Engine. 
Prof. Dalby's Balancing of Engines and Prime Movers applies 
both to heat engines and to hydraulic motors, the latter being 
dealt with in Dr. Fulton's Hydraulics, which treats also of 
pumps for liquids. The expectation, expressed in the Dr. 
Fulton's concluding paragraph, of the possibilities of 
Constantinesco’s ‘‘Wave Transmission," appears, to say the 
least, a Sanguine one. Air pumps are exhaustively dealt with 
by the research staff of the G.E.C. Other articles of primary 
importance are Strength of Structures by J. W. Landon; 
Determination of Elastic Constants by R. G. Batson; Ship 
Resistance by G. S. Baker; and Friction by T. E. Stanton. 
One of the two distinct phases of the Lubrication problem is 
dealt with in this article, while W. B. Hardy deals separately 
with the other. Dr. Griffiths deals with Calorimetry, 
Pyrometry, Resistance Thermometry, and Thermo couples. 
while W. J. H. Butterfield deals separately with Fuel 
Calorimetry. A. L. Day and R. B. Sosman, of the Washington 
Geophysical Institute, contribute an important article on the 
Realisation of an Absolute Scale of Temperatures. Sir J. A. 
Ewing also deals with Refrigeration and with the Liquifaction 
of Gases. Of the theoretical articles, that of H. Levy on 
Dynamical Similarity is worthy of special note for the sim- 
plicity of his exposition of this powerful and yet simple method 
by which apparently most complicated experimental problems 
—e.g., of shipping and of aircraft—may be reduced to 
manageable form. Space prevents a more complete enumera- 
tion, but there is not an article in the volume which is not 


worthy of detailed consideration. 
G. W. de T. 


Directive Wireless Telegraphy. By L. Н. Walter, M.A. 
(Cantab), A.M.LE.E. (London: Sir Isaac Pitman & 
Sons, Ltd.) Pp. xi. + 124. Price 2s. 6d, net. 

There is no doubt that engineers are tired of the poor fare at 
extravagant prices which is so consistently served up to them 
as technical literature, and they should welcome, or at least 
investigate the series of practical primers at 2s. 6d., of which 


'Walter's “ Directive Wireless Telegraphy " is a notable 


member. 

In 120 small pages of readable type there are no fewer than 
fifty-seven illustrations, five tables and some seventy refer- 
ences to original Papers on the subject, up to and including 
1921. Descriptions are given of the apparatus used by the 
Marconi Company, the Radio Communication Company, the 
Société Française Radio Electrique, the R.A.F., and the 
U.S. Navy, Signal Corps and Naval Aircraft. Directional 
transmission and reception, position finding, radio-phares, and 
ground antennz are treated. Much useful information is 
collected on the design of loop aerials and the radiation from 
them ; and a notable feature is an original theory of the action 
of the radio-goniometer. 

The author has obviously given much care to the com- 
pression of a large amount of up-to-date information into a 
small space, and he has produced a book of definite practical 
use to all who are interested in his subject. 


Electrical Transmission of Energy. By W. M. Тновм- 
TON, O.B.E, D.Sc., :D.Eng, M.LE.E. (London: Pit- 
man & Sons.) Рр. xii + 116. 25. 6d. net. 

This book is a brief survey of the physical basis of Electrical 
Transmission, its methods and phenomena, from the stand- 
point of the electron. It represents the substance ot a course 
of informal lectures given by Prof. Thornton to the members 
and students of the Institution of Electrical Engineers in 
Newcastle. 

It is an excellent summary of the electronic theory applied 
to the engineering problems associated with electrical trans- 
mission of energy, and we can only regret that it has been 
published in this series of Technical Primers. 
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It can hardly be appreciated by the general reader, whilst 
on the other hand there are large numbers of practical electrical 
engineers and students who would be extremely glad to read 
this survey and who would not suspect its existence or its 
vaiue under its too general title and as a unit in a technical 
primer series. 

It is not everyone who will agree that the application of the 
modern theory to practical problems provides a clearer or 
better mental conception of causes and effects—but we must 
bear it in mind that we are conservative by nature, and that 
the routine of professional work tends to increase rather than 
decrease our hesitancy in the adoption of new ideas. We 
cordially commend this little book to all those to whom it is 
addressed. 

J. PALEY YORKE. 


By B. E. G. 
Pp. 


Continuous-Wave Wireless Telegraphy. 
MITTELL. (London: Sir Isaac Pitman and Sons. 
AV + 114. 25. 6d. net. 


The subject of wireless telegraphy, and also its literature, 
is now so extensive that the stage has been reached where the 
various branches can be deemed worthy of separate treatment : 
the more so because bulkv text-books are unable to deai in 
detail with each deve.opment even to the extent that a small 
volume such as this is able to do owing to its being restricted 
to a single branch. Thus. for instance, although the same laws 
of high-frequency currents apply throughout, it is not alwavs 
easy for the beginner, or student even, to segregate trom the 
multitude of circuit arrangements described in the larger 
text-books those particular circuits, etc. which are suitable 
for continuous-wave work. From this point of view alone 
this small book fils a gap; but it is also eminently a 
readable booklet, and will serve well as a preliminary to more 
advanced study, though the analogies in tbe chapter on 
vacuum tubes are too far-fetched for a science student and 
therefore redundant. Otherwise this chapter is quite good. 
The maximum efficiency of the Poulsen arc is still given 45 50 
per cent., although E. Mayer (‘‘ Zeitschrift für technische 
Physik,” vol. 2, 1921) hasshown that it can reach 66:6 per cent. ; 
a reference to this valuable paper might have been included. 
A little more prominence might also have been given to the 
useful work done on the arc system by L. F. Fuller, in America. 
It is unfortunate that in a non-mathematical work the only 
exponential should have the solidus the wrong way about. 
Proof-reading, in fact, seems to have been rather lax, for 
although the use of the I.E.C. symbols is predicated,. kW is 
always rendered as kw, while there is indecision throughout 
in the use of the terms wave-length and continuous-wave 
telegraphy. Actual slips are: oscillographs for oscillograms, 
Poulson, and Curié. L. H. W. 


A Practical Treatise on Three-Phase Induction 
Motors. By L. E. Woop. (London: The Electrical 
Review, Ltd.). Pp.iv+130. 6s. 6d. net. 


To the small works engineer or electrician responsible for 
the running of induction motors, this book should prove 
useful, though the examples given follow individual practice 
too much, and are not as general as is desirable. 

Drop-in concentric wigdings are not mentioned in the book, 
while the whole section on winding is distinctly weak, so that 
it would be dangerous to attempt to rewind a motor solely 
from the information contained in this book. Non-adjustable 
end-brackets are dismissed by the author as not being modern, 
a statement that 15 at variance with the practice of many 
British manufacturers. The book contains a few pages de- 
voted to the principles of the induction motor, but as these 
contain several misleading statements, and form the poorest 
section of the book, it is to be regretted that they were not 
omitted altogether. 

The college student will have little use for this book, but it 
is to be recommended to the novice who takes charge of 
running machines for the first time, who will obtain some useful 
hints from it. 

L. H. A. Carr. 


A pamphlet on “Current Meters for Use in River Gauging,” by 
Dr. M. A. Hogan, has been issued by the Department of Scientitic and 
Industrial Research. In view of the general interest in water power 
development it should prove useful as it brings together in a sum- 
marised form the information available as to the conditions affecting 
the design and use of current meters and contains a description of 
the types now in use. [tis published at 15. ód. and can be obtained 
from Н.М, Stationery Office. 
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Бейш the Traffic Capacity of a Radio- 
telegraphic Station. 
By H. ABRAHAM and R. PLANIOL.* 


Attempts to increase the traffic-handling capacity of high- 
power wireless stations by the use of diplex methods have 
previously been made. Such an increase of output, however, 
has hitherto always resulted in a reduced range of transmission, 
owing to the fact that the methods employed depended on the 
sharing of the available power of the sending station between 
the two emissions. The transmission being hence made with 
reduced power, the range is necessarily decreased. 

The new method, which the authors have just had tested 
experimentally, allows two messages to be transmitted 
simu.taneousiy, each with the full power of the station, without 
one message interfering in any way with the other. In 


this way the full range is obtainable for both messages just 


as in the case of simplex transmission. This apparently 
paradoxical result is obtained without difficulty by simp.e 
changes ın the wave-.engths of the emissions. 

The first message 1s sent mainly on a wave-length A, the 
second on a wave-length B; things are so arranged, however 
that when the two signalling keys are simultaneously depressed 
the emission is made on a third wave-length C. Eacn of 
these three emissions is made with the full power of the 
station. 

The signals of the first message are in this way sent partiy 
on wave-length A and partly on wave-length B. The re- 
ceiving station for which the message is intended should 
therefore receive without discrimination signals of wave- 
lengths A or C, but of no other wave-length. It suffices for 
this purpose to arrange at the receiving station two groups of 
resonant circuits suitably tuned to the frequencies utilised. 
These circuits actuate a receiving instrument which may be 
either a telephone or a recording apparatus. 


Some Practical Tests. | 

Some investigations for the purpose of testing this multiple 
method of radio-telegraphy were made with the aid of the 
Research Board of the Posts and Telegraphs Department and 
are to conclude with a commercial test in conjunction with 
the Navy Department. Transmission was carried out from 
the large naval arc station at Nantes, two messages being sent 
simultaneously, on full power. Reception took place at 
Paris, either by recording or aurally. The satisfactory 
results obtained seem to show that diplex radio-telegraphy at 
full power can now be considered to have arrived at the 
practical stage. 

This new method allows of the amount of traffic handled 
by the station being doubled, without any increased outlay. 
A transmitting station equipped in the way mentioned will 
give exactly the same service as two separate stations of 
the same power. Incidentally, moreover, the constant 
changing of the wave-length of the emissions is a very effective 
aid to secrecy of the messages. 


* Garcke's Manual." 


Tuis well-known work of reference, the 25TH ANNUAL ISSUE of 
which has just been published, continues to expand as rapidly as 
the progressive industry it represents. The Manual is undoubtedly 
the completest work of reference available for financial, commercial 
and technical information regarding electricity supply and traction 
undertakings, manufacturing companies, telegraphs and telcphones, . 
etc. The work is conveniently divided into six divisions. Com- 
mencing with a good summary of the progress of the year and a 
statistical analysis, sections are devoted to electricity supply and 
traction, telegraphs and telephones, manufacturing and miscel- 
laneous, and undertakings in the Colonies and British Possessions. 
There are also directories of officials, lists of electricity and tramway 
committees and of electrical contractors, with a complete index of 
undertakings. 

It is difficult to review a work of about 1 600 pages in the space 
at our disposal. The whole of the statistics and information, 
especially of the supply and traction undertakings, appears to have 
been carefully compiled and brought up to date. Analyses are 
given of the capital and last revenue accounts, and anyone who 
wishes to find out the financial position, technical equipment, 
receipts, output and other details of an undertaking (whether 
owned bv a company or a municipal authority) will find ‘‘ Garcke's 
Manual" a reliable source of information. The work is published at 
30s. net by the Electrical Press, Ltd., 13-16, Fisher Street, South- 
ampton Row, W.C.1. 


a» 


* From the '' Comptes Rendus. 


The Elecinictan—August тї, 1922 


dics -—— GENERAL VIEW OF SIE- 
R NS ROUTE INDICATOR WITH 
EFERENCE TO SIGNAL ARM. 


tions are 
indicat 
indi Cat 


D 


153 


Бы 


Improved Route Indicator for Railways. 


In order to simplify the signalling aspect at the entrance 
toa large terminal station or goods yard, where a number of 
diverging roads lead off a 
main line, it becomes 
necessary to fit a route 
indicator. Such indica- 
tors, working in conjunc- 
tion with a '' stop ” signal, 
show the driver on to 
which road he will proceed 
and his attention, there- 
fore, need be confined to 
one signal only, irrespec- 
tive of the number of 
diverging roads. 


Some Difficulties. 

The idea of route indi- 
cation is, of course, not in 
itself a new one, and 
various ingenious appara- 
tus have long been em- 
ployed in this country and 
elsewhere for the purpose. 
Some of them have, how- 
ever, certain disadvantages 
which go far to neutralise 
their essential utility. One 
difficulty with many of 
them, for instance, is that 
the angle of vision at 
which they can be seen is 
limited. Another objec- 
tion is that many route 
indicators only show one 
way and are, therefore, 
disliked by  platelayers 
and other men who may 
| be working on the line in 
| the rear of the signal. 
This is especially the case 

where only one semaphore 
is used for the whole of the 
roads and where it is diffi- 
cult for the look-out man 
to tell exactly whero the 
train is coming. In other 
cases the actual indica- 
re given by a series of shutters or louvres so that the 
ang number is not always in the same position in the 
Ing box. This is a disadvantage from the point of view 


Details of the New Indicator. 


All these disadvantages are, it is claimed, overcome in the 
electrically operated indicator which, has recently been devised 
by Mr. FERREIRA and placed on the market by SIEMENS Bros. 


‘AND Co. Our illustrations show the general arrangement of 


the apparatus with reference to the semaphore arm and signal 
post and give close-up, views of the indicating box and the 
aluminium case which contains the operating apparatus. The 
indicator can be worked in conjunction with either a mechani- 
cal or electrical signal. A diagram of the circuits when the 
equipment is working in conjunction with electrically operated 
signals is given in Fig. 3. 


Clearneee of Indicator. 


Dealing first with the question of clearness of indication, it 
may be pointed out that a feature of the invention is that the 
indicating figures are left stencilled out from a blackened 
roller blind. The indications, therefore, are always in the 
sdme position at the front of the case, so that they can be 
read from any angle. Two of these blinds are employed 
back to back in each box, so that an indication is given in 
both directions. The blinds work on spring rollers, and the 
normal or non-indicating position is with the blind half ол 
each roller, so that for the most distant indication only half 
the blind has to be traversed, and in any event the whole 
operation is performed in a very few seconds. The indi- 
cations can, of course, be arranged in any particular order, 
so that thóse most likely to be used are placed nearest the 
neutral point. The blinds are driven by a small reversible 
motor through bicycle chains and sprocket gear. 


Electrical Arrangements. 


The electrical arrangements employed will best be under- 
stood from a reference to the diagram of connections. The 
principal feature is the selecting switch, of which a good view 
is given in Fig. 2. Below the switch will be seen the driving 
motor, to the left of which are the two motor relays and to 
the right the brake coil. As will be seen by reference to the 
diagram, the contact fingers on the selecting segment are 
connected to corresponding contacts on the route levers or 
relays. Of the three middle brushes two are when the switch 
is in the neutral position connected to the near ring of the 
switch, and the third is free. Supposing that it is desired to 
give an indication corresponding to the third route lever, 
No. 3 switch is closed, the appropriate circuit energised 
through the relay brush, so that the segment revolves in a 
counter clockwise direction. The motor continues to revolve 
until the finger corresponding to the third circuit comes 


opposite the gap in the selecting segment. This opens the 


Fic. 2.—4A “ CLOSE-UP ” OF THE INDICATING BOX AND THE OPERATING APPARATUS, 


обы сеагпеѕѕ of vision. Again, the lighting arrarzyements motorcircuit and the appropriate indication will now,be given 


26 adequate, and the indication is not clear under certain 
Ospheric conditions. 


N 


in the indicating box. At the same time the signal motor 
circuit is closed, so that the signal falls to the off position 
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and the lamps in the route indicator box are lighted up. 
When the signal is replaced the other motor relay comes into 
operation and returns the apparatus to the neutral position: 


Contacts on Route Levers or Relays. 
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It may be added that the indications are equally visible by 
day and by night and that the total weight of the apparatus 
does not exceed 200 lb. 


Contacts i? Signal 
Motor 'Circui 


Selecting Segment 
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Arm Repeating 

- Switch 
E " 
Brake Coil tens 


Lamps for 
Foute Indicator 
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FIG. 3.—ARRANGEMENT ОЕ CIRCUITS Шғок JSIEMENS ROUTE INDICATOR WORKING IN CONJUNCTION 
WITH ELECTRICALLY OPERATED SIGNALS. 


The Performance of a Radio-Telegraphic Transmitter." 


| By N. LEA 


- 


The paper deals with the performance of a commercial type of 14 RW spark transmitter and experimental vesults are given which 


enable a complete analysis of the losses to be arrived at. 


Particulars of the performance of this type of installation under traffic 


conditions show that the type of signal emitted gives high commercial efficiency. 


The transmitter installed at the Post Office Station at the 
North Foreland is designed primarily to handle traffic to and 
from ships at sea. It is capable of giving signals оп any wave- 
length between 3oo and 9oo metres. Four working waves 
(usually 300, 450, боо and 800 metres) are provided, any one 
of which may be brought into use by the operation of one 
hand-wheel. 

Power is obtained from a motor-alternator of the two- 
bearing type having a frequency of 500 periods per sec. The 
output from this machine to the step-up transformer and 
primary high-frequency circuit is regulated by the adjustment 
of alternator excitation. Fixed tappings are provided on the 
alternator field regulator which correspond to full, half, and 
one-quarter power. A special form of synchronous spark-gap 
is mounted on the end of the machine and is fitted with a 
phase adjustment. A spark frequency of 1 ooo per second is 
obtained by discharging the condenser once every half cycle, 
and this arrangement, of course, gives a note vastly superior 
to that obtained when using an alternator of lower frequency 
but with the same spark rate. Thetypeofspark-gap employed 
has several important practical advantages over the stationary 
quenched gap sometimes employed. Some of these are :— 

(1) The power may be changed without any re-adjustment of the 
gap whatsoever. 

(2) The behaviour of the gap is sensibly the same whether it is 
hot or cold ; no time is wasted, and no outside stations are interfered 
, with at the time of starting up. 

(3) The note is clear and very penetrating. 

(4) The efficiency is high, especially when judged by the only 
criterion which is of importance, namely, the ratio of power used to 
strength of signal received. 


An emergency unit working on the Wilson principle is 
arranged to excite the same high-frequency circuits as are 


* Extract of a paper read before the Institution of Electrical 
Engineers. 


employed for power transmission. In the event of the main 
power supply failing, it is possible, therefore, to transmit on 
any one of the four waves without readjustment of tuning. 


Determination of the Losses.. 


When interpreting the results which follow, it is to be 
assumed, unless it is stated to the contrary, that the measure- 
ments refer to the conditions prevailing when transmitting on 
full power at 600 metres on an artificial aerial, and with the 
key depressed continuously. 

Motor-alternator.—The machine is of the two-bearing type 
with armature and rotor on the same spindle. Both stator 
and rotor are provided with windings, the former, which acts 
as the field, having 1o pairs of poles. 

The losses were determined by the usual methods and the 
figures obtained are as follows :— 

Total input (5:7 A at 480 V) 2 730 W. 
Motor losses : 


Armature (copper) 8:5 Ww 
Field (copper) .. i4 TD t - 395 М 
Iron, friction, windage of motor and alternator 415:0W 
Alternator losses : | 
Rotor (соррег).. 6:5 Ww 
Field (copper) .. 1490 W 
Iron Ss - 519:0W 
Total II375W 


Motor efficiency  —832 per cent. 
Alternator efficiency — 70 per cent. 


Transformer.—This is of the oil-cooled type wound for 500 
periods per sec., the nominal voltages being 200 and ro ooo 
(R.M.S.). | 

Copper losses at full power from the known resistances and 
currents are: Primary 12:2 W, secondary 18-8 W. The total 
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losses were obtained by the Hopkinson method and are shown 
plotted for various currents іп Fig. т. 

The low-frequency choke consists of a coil having a fixed 
number of turns wound on an iron core of the two-window type, 
but with an аіг-рар in the centre limb. The copper losses and 
totallosses were measured by a wattmeter for various sine-wave 


currents. These results are plotted in Fig. 2. 
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Ed. now pass оп to the h.t. side of the transformer where 
Measurement becomes more difficult owing to the 
P"Sence of high-frequency effects :— _ 
б © Condenser of primary oscillatory circuit is of fixed value 
t [XE and is of the multiple-section mica-copper foil type, 
nT ted in oil. | 
fre he losses in this are almost entirely due to the high- 
cot ency discharge ; those due to the charging current at 
жа Periods per sec. may be neglected. The value of the 
Pays was estimated by taking the temperature-rise at the 
е а j-hour run at full power and comparing this with a 
к © (Fig. 3) of temperature-rises obtained by the use of a 
i C!al heater placed inside the case. Oil was kept moving 
? *DSure uniform results. At the end of half an hour on full 
Power with 600-metre high-frequency load, the temperature- 
Was 4:0°C., which, as may be seen from the curve, 
corresponds to a loss of 28 W. 
Since the high-frequency current at full power is of the order 
of 7o АА, the effective high-frequency resistance of the con- 
denser is only 0:0057 О. 


watts 


Condenser losses in 


Fic. 3. 


Main Spark-Gap. 

wane only method which can be applied to the 
rise SPark-gap is one involving equal temperature- 
S S. А thermometer was fixed to a convenient 
o Of the spark-gap case, and great care taken | 
med to disturb either the thermometer or lagging used in 
Nection therewith.. Two separate }-hour runs at full 
4 Wer resulted in a temperature-rise (аз indicated by this 

“rmometer) of 46? С. in each case. 
th n attempt was made to employ a heat-substitution method, 
at is, to use asheater consuming a known amount of direct- 
©аттеп{ energy; after several preliminary trials, however, it 
was abandoned as unlikely to give a reliable result. The 
arrangement shown in Fig. 4 was therefore set up with a view 
to introducing the equivalent heating effect at the proper part 
of the gap, namely, at the electrodes. The leads from the 


s 


FIG. 4. 
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condenser to the gap were kept very short and heavy so that 
the whole of the energy minus transformer and condenser 
losses, which had previously been determined, might be 
regarded as being dissipated in the gap. In this way a curve 
(Fig. 5) was developed giving the relation between watts 
turned into heat, and temperature-rise. Each point on the 
curve involved а -hour run at full power. 


Choke losses in watts 


Current in amperes 
FIG. 2. 


From an examination of results obtained in this way it 
appears that after making allowances for heat conducted to 
the gap from the machine windings, the spark-gap has a loss 
of 410 W and a mean effective resistance of 0:084 O. 

The remaining parts of the primary circuit consist of com- 
paratively low-resistance conductors, but the losses therein, as 
indicated by temperature-rise, are as follows :— 


Loss. 
Primary inductauce (copper strip wound edgeways) 212W 
Lead from condenser to switch (copper tube) i .. том 


Lead from switch to inductance (heavy flexible) .. `..  70W 
Lead from inductance to switch id vis i e^ 


Leads from switch to spark-gap m $5 a 

Wave-change switch (estimated) .. e. - e 50W 

Change-over switch (estimated" са T - .. 50W 
Total.. 737W 


Artificial Aerial. 


For test purposes an artificial aerial was employed consisting 
of a glass plate condenser in oil and having a capacity of 


5ратК-кар losses in watts 


Temperature-rise in degrees C. 


FIG. 5. 


o-o01 pF. The total length of lead including 
“aerial” and “earth” connections was 590 ft. 
The effective resistance of this arrangement was 
determined by inserting extra resistance of known 
values and noting the drop in aerial current when other 
conditions remained constant. Curves were then plotte 
showing the relation between the added resistance and the 
reciprocal of the aerial current. 

It must be remembered that these changes in the aerial 
circuit will be reflected back into the primary circuit to an 
appreciable extent unless the coupling is weak. If the 
coupling is at normal value, the primary current will not be 
constant and hence the energy induced into the aerial circuit, 
will be variable, with the result that the measurement of aerial 
resistance will be inconclusive. 
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It is obvious that if the coupling be tightened we shall be 
approaching the conditions which apply to an ordinary 
transformer, where the resistance in the primary can be 
regarded as being replaced by a resistance in the secondary, 
and can be calculated if the square of the transformation ratio 
is used as a multiplier. In other words: with tight coupling 
any reading of aerial resistance by the method proposed will 
give a fictitiously high value. It is found that when the 


primary and secondary are 18 cm. apart, a reliable result 15. 


obtained, and that the effective resistance of the condenser, 
aerial inductance, ammeters and 50 ft. of lead is about 9 O. 

The aerial-earth resistance at North Foreland is rather high 
on account of the chalkv nature of the site. The full-power 
tests were, therefore, carried out with a series resistance which 
gave approximatelv the correct aerial current in order to 
imitate the actual working conditions. 


Results Under Traffic Conditions. 


As a result of tests extending over a period of two years, the 
reliable working ranges of the transmitter may be taken to be: 
By day 6 H nautical miles, by night 15 H nautical miles where 
Н is the effective height of the transmitting aerial in feet. 
These figures are for cases where signals are received without 
high-frequency amplification. 
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Discussion. 


In the course of the discussion on the above Paper Prof. C. L, 
FoRTESCUE questioned the accuracy of the figures for efficiency 
on the ground of probability. The efficiency seemed too high. 
Assumptions had been made which were only applicable to sine 
wave conditions and these did not exist. Ifthe results were accurate 
(and the author's treatment did not give much opportunity for 
testing this; some revision of our ideas on the relative efficiencies of 
transmitters would be necessary. | 

Мт. Е. H. SHAUGHNESSY questioned the formula for results under 
trafüc conditions. This gave a range for the North Foreland 
station of 450 miles. To ships 250 miles away was more nearly the 
actual range. 

Mr. R. CLINKER questioned the accuracy of the curves in which 
the copper loss was shown to vary as the current and not as the 
square of the current. 

Major B. BiNvowN stated that North Foreland was regularly 
received in the Mediterranean and that this set had a better 
performance when the criterion was strength of received signals 
rather than amperes in the aerial. 

Mr. LEa said in reply that he had measured the losses by thermal 
methods. He had used a loose coupling and an aerial resistance 
higher thàn that of a ship's aerial. The losses in the leads had been 
measured by thermometer after ro minute runs, 

Prof. G. W. O. Howe expressed his appreciation of the results 
that had been given so briefly, and regretted that there was not 
present, apparently, any champion of the quenched spark system. 


The Capture of Europe. 
By SIR ERNEST BENN, 

The business man who will make a study of the matter will come 
to the conclusion that EUROPE TO-DAY PRESENTS THE BIGGEST AND 
MOST PROMISING MARKET EVER KNOWN TO MANKIND. The big fact 
about the European situation is that at long last the politicians are 
going to a discount ; the world is awakening to the obvious fact that 
reconstruction is a job for the business man. Genoa was a failure, 
the Hague has fizzled out, and the era of conferences and commissions 
and international agreements is rapidly coming to an end. The 
impossibility of altering the normal course of economical develop- 
ment by political action is now fully understood and we are getting 
back to the good old-fashioned position when we used to realise that 
there was no connection between politics and business. 

The possibilities of Europe as a market are practicallv unlimited. 
It is open to question whether the business men of the whole world 
have not forgotten the normal conditions of business ; manu- 
facturers everywhere, thanks to the war, have become accustomed 
to looking to a Ministry of something or another which was 
prepared to issue unlimited orders on a cost plus percentage basis. 
Many of us have in consequence absolutely forgotten the meaning 
of the word “ market." The unemployment and depression which 
is the consequence of this attitude is teaching us better, and we 
are now ready to display that initiative and enterprise which is the 
life-blood of business. For these reasons it can now be said that 
Europe presents a great business opportunity and that the business 
men are ready to take advantage or it. 


The Currency Question. 

It must not be forgotten that we are faced in several ways with 
conditions which are quite new, conditions which we do not under- 
stand, and conditions to which old theories are not necessarily 
applicable. For instance the economists are never tired of telling 
us that a depreciated exchange makes it difficult for the people 
affected to buy abroad. The fall of the mark is supposed to prevent 
the importation into Germany of raw materials from other countries. 
It is quite questionable whether this is wholly true; it can at least 
be said with certainty that there is a point in the process of the 
depreciation of a currency when it has the effect of crcating a very 
active market. That point has arisen in Austria: the people of 
Austria have not unnaturally lost all confidence in their currency. 
The result of this is that the Austrian wage-carner rushes to secure 
values upon which hecan rely. There is an active market in clothes, 
furniture, gramophones, fountain-pens, or any sort of article which 
a workman can put into stock and thus render himsclf independent 
of the further fluctuations of the currency. The economists will 
have to consider their position on this question in view of recent 
experience in Germany and Austria, where the printing press has 
played an altogether new part. It is impossible to fail to admire 
the wonderful ability of some of the peoples in Central Europe, in 
the way in which they have adapted themselves to a fluctuating 
currency. The Austrians have reached a point when all their prices 
change from day to day with the changing values of the kronen. 
А month ago, in pre-war values, a postage stamp cost £7 10s., the 
normal tip to a railway porter was a £50 note, and the wages of a 
postman were nearly {5,000 a week. Our newspapers make a good 
deal of unnecessary fuss about this situation and lead the English 
public to imagine that it is very much worse than is really the case. 
All that has happened in Austria in effect is that they have treated 
themselves to an overdose of what we should call here currency 
reform. We are not without our own experts who would have us 
do very much what the Austrians have done. It is frequently 
argued by currency reformers that we could adjust our money to the 
conditions of the day and thus regulate fluctuating values. 


Looking at Europe as a whole, from the geographical point of view 
it consists of thirty sovercign States, of which practically a dozen 
are new. This is a big fact full of commercial importance. 
Nationality to the Pole, or the Czecho-Slovak, is at present little 
more than a matter of treaty. These new people, brimful of new 
nationalism, are all anxious to establish new connections ; if they 
go back to their old commercial connections as Germans or Russians, 
‘heir new national pride misses much of its natural satisfaction. 
This is a big new psychological factor, acting in a dozen countries 
and full of opportunities for the English and the American trader. 


Advantages of Foreign Investments. 


There is another very big consideration which supports the con- 
tention that Europe is the market of the immediate future. Before 
the war England was the happy possessor of four thousand million 
sterling of foreign investments. During the warit was necessary for 
us to sell more than half of our overseas holding of capital; at the 
present moment our foreign investments are estimated to be worth 
one thousand eight hundred million sterling. Our pre-war position 
as a heavy creditor of the rest of the world was responsible for the 
standard of living in these islands; it brought us cheap food, it 
enabled us to import freely from every corner of the earth, it made us 
the market of the world, and it was the basis of our predominant 
commercial position. If we are to regain the standard of life which 
we enjoyed before the war we must, of necessity, re-export the two 
odd thousand millions of capital which we lost during the war. А 
study of the possibilities of the world as a whole point unmistakably 
to Europe as the home of this new capital. There can be no doubt 
that before another generation arrives we shall have put our balance 
sheet right by the export of a great deal of capital and that most of 
that commodity will have found its way to Europe. The fact 
that Europe wants it and the rest of the world does not, makes 
further argument unnecessary, and enables us to draw the conclusion 
that the movements of British export in the next few years will be 
to the Continent. This is a subject which is worthy of the most 
careful consideration at the hands of our industrialists generally. 

It will not come as a surprise to those who know the difference 
between the English and the Americans to hear that the Continent 
is literally swarming with representatives of the United States. 
It is impossible to avoid them : the farther one goes the more one 
seems to meet. Тһе American movement is, of course, a good one, 
and is the answer to those who sometimes deplore the absence of the 
United States in the various political conferences that are so 
regularly held. America is able to estimate politics at their true 
value, and meantime gets on with the business. It now remains for 
Englishmen to follow this example, and it is satisfactory to notice 
that they are at last beginning to do so. The successes of those who 
have ventured into Central Europe are beginning to be known, and 
others are following. Each week sees more and more English 
business men crossing the Channel and making their way east, and 
it is safe to say that the great majority of those who go out to 
investigate and enquire come back full of enthusiasm for the new 
possibilities that now present theniselves. 


Acting on the recommendation of the Tramway and Electricity 
Committee, EDINBURGH Town Council have decided to increase the 
salary of the Depute Tramway Manager, Mr. F. A. Fitzpayne, from 
£570 to £625, but the recommendation to increase from £450 to £550 
the salary of Mr. R. M'Leod, the traffic superintendent, was referred 
back to the committee, as were also recommendations of the Salaries 
and Wages Committee to effect reductions in the salaries of various 
ofticials, including the tramways manager and the electrical engineer 
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Death of Alexander Graham Bell. 


By the death of Dr. Alexander Graham Bell, the inventor 
of the telephone, the electrical industry loses one of its most 
distinguished pioneers and the world at large a benefactor. 
Dr. Bell, who was born in Edinburgh on March 3rd, 1847, 
bame interested in phonetics and vocal physiology at an 
early age, as his father and grandfather were teachers of 
languages. In 1865 the family removed to London and 
‘yong Bell attended lectures in physiology at University 
College, where his father lectured in elocution. About this 
time he became interested in the work of von Helmholtz and 
Sir Charles Wheatstone, the telegraph pioneer, and in 1866 he 
conceived the idea of following up the synthetical experiments 
of the former in the reproduction of sound by attempting to 
transmit speech electrically. Between 1867 and 1870 he made 
numerous electrical inventions, based on the Helmholtz 
vowl apparatus. It appears that the idea of actual speech 
transmission was always before his mind during this period, 
and before 1870 he had avowed his belief to his friends that 

we Should one day speak by telegraph.” In 1870 the Bell 
family emigrated to Brantford, Canada, but in the following 
year Dr. Bell went to Boston to ca ггу on a series of experiments 


Dr. ALEXANDER GRAHAM BELL. 


i mp nis father's '' system of visible speech or physiological 
тейт Is for the deaf," and he remained in Boston until his 
O' val to Washington in 1881. 
Be Genesis of the Telephone. 
tar tp een 1870 and 1874 he devoted much time to his scheme 
ól € multiple transmission of telegraphic messages by means 
grad Usical tones and to other telegraphic inventions, but 
he @!ly his thoughts and energies were narrowed down to 
phy Опе field of speech transmission. His knowledge of 
assisto ОБУ and of the action of the human ear was of great 
the ce in carrying out his numerous experiments and in 
esign and construction of his apparatus. The first 
У \Опе patent was granted to Bell on March 3rd, 1876, and 
an А * Did strides the crude laboratory apparatus was improved 
brought up to a fair degree of efficiency. 
Beh € first public lecture on the telephone was given by Dr. 
Gee before the Boston Society of Arts on May 25th, 1876, 
‚© the first time that speech was transmitted over a real 
kac was August, 1876. at Brantford, Canada. The Bell 
е ерһопе was also exhibited at the Philadelphia Centennial 
Exhibition of the same year, and in June there was a memorable 
вау ОЁ its powers іп the presence of Sir William Thomson 
(later Lord Kelvin), the Emperor of Brazil and others. 


telep] 
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At the close of the Exhibition Dr, Bell gave the instrument 
to Lord Kelvin, who brought it to England and exhibited 
it before the British Association. Queen Victoria also 


evinced the greatest interest in the invention. A wire was 


put up to Windsor, and, an order having been given for 100 
telephones, the service in Great Britain was inaugurated, but 
its development was heavily handicapped Ъу legislation and 
a legal decision which declared that the telephone was a 
species of telegraph and therefore a Government monopoly. 
The policy of the Government with regard to the various 
telephone companies which were formed and in 1889 amal- 
gamated as the National Telephone Company was marked 
by inconsistency and indecision, which, with the difficulties 
created by local authorities, seriously militated against the 
development of the enterprise. 
Progress in America. ` f 
In America also progress was for a time slow. Bell was 


involved in long and expensive litigation over patents, in. 


which, however, he was successful, and when the late Mr. 
T. N. Vail became interested in telephony rapid progress was 
made. In face of hostile opposition Vail proceeded to link 
up cities, towns, villages, hamlets, and even lonely residences. 
In 1892 Dr. Graham Bell inaugurated the trunk wire (955 
miles in length) between New York City and Chicago, and by 
the introduction in 1899 of the Pupin loading coil, New York 
was eventually enabled to ring up San Francisco. 

Dr. Bell took out many telephone patents, though his 
inventive faculties were not confined to the telephone. Among 
his other inventions were the photophone, the induction 
balance, the telephone probe. and (with C. A. Bell and Sumner 
Tainter) the graphophone. He became interested in aero- 
nautics, in electrical communication with ships at sea, etc. 
His contributions to scientific literature were considerable 
and he received many honours and distinctions. Trance gave 
him the rich Volta prize and the Legion of Honour, the Royal 
Society awarded him the Hughes and the Prince Albert 
Medals. Many universities conferred on him honorary degrees 
and his native city made him one of its freemen. In 1917 the 
Duke of Devonshire, Governor-Gencral of Canada, on behalf 
of the Bell Memorial Committee, presented to the town of 
Brantford a public park called the Alexander Graham Bell 
Gardens, the house where Bell had worked out his invention, 
and a memorial monument to the inventor himself. 

The burial took place last Friday at sunset on the summit of 
Beinn Breagh, which is the highest point of Eastern Nova 
Scotia, where a sepulchre had been blasted in the virgin rock 
below the Tetrahedal signal tower erected several years ago 
by Dr. Bell in the course of his experiments. At Mrs. Bell’s 
desire, a simple coffin of Nova Scotia pine, with fittings of 
forged iron, was made by the laboratory staff ‘in Dr. Bell's 
workshops at Baddeck, where much of his later research work 
was completed. For 60 seconds at 6.25 Eastern standard 
time, every Bell telephone in Canada and the United States 
—numbering 13 000 000—-was silent as a token of respect. 


Irish Electricity Supplies. 

At the weekly luncheon of the Rotary Club in DuBLIN last week, 
a lecture was delivered by Mr. J. KETTLE, M.I.C.E., on “ National 
Electricity Supplies." | 

Mr. Kettle said that one of the greatest questions which agitated 
the scientific mind to-day was the development of power and the 
adaptability of power to transport. Public electricity works were 
found to be by far the most economical. The best way of utilising 
power was in the form of electricity, and all the available power 


should be so utilised. The standard method was a wide network . 


of transmission lines: Most countries had made a great advance 
in this matter and in Switzerland the extension of a national system 
was the great objective. There was a difterence of opinion as 
between Government and private enterprise as there was between 
municipal and private enterprise. 

Ireland was ina position to avail herself of the success of practically 
every country in the world, Theelectricitv generated in Ireland was 
about 20 units per head of the population. In Great Britain they de- 
veloped about 60 units per head, while in Switzerland they generated 
I 000 units per head—and it had to be remembered that Switzerland 
was a much smaller country than Ireland. There was very big 
scope for development in the country, and it was difhcult to fix a 
definite valuation on the sources. Water-power would carry on 
the supply for ever, and the sources of power should not be regarded 
as competitive. The only question was which to tackle first. 
Water-power could be tackled immediately, and all they wanted 
was, amongst other things, the capital. Ireland could use peat 
for generating electricity, and the supply would last about 250 
years, while for the same purpose the Irish coal supply would last 
60 years, and the Irish water-supply would last them for ever. 
They wanted {1 ооо ооо for the development of the Liffey power. 


ж. зт A31 o 


158 


Industrial and Mining Type Switchgear. 


The new regulations relating to the installation and use of elec- 
tricity in coal mines have necessitated the remodelling of mining 
type switchgear. FERGUSON, PAILIN  Lrp., have, therefore, 
developed a range of switchgear which can be employed where 
regulations 127 and 132 apply. The type is of the totally enclosed 
pattern, and is therefore dustproof, drip-proof, and vermin-proof, 
and is capable of resisting bad atmospheric effects. For use in 
fiery mines the switchgear is supplied in a special flame-proof 
pattern. All live connections are either immersed in oil or in 
compound so as to render the gear suitable for low pressure and 
high pressure systems. 

Two breaks are provided per phase, with arcing contacts, on the 
switches, and arrangements have been made for exceptionally 
quick breaking under a good head of oil. ‘Various patterns, with 
different breaking capacities to suit installations in different loca- 
tions, are available. 

The construction is on the sectional principle, thus enabling a 
complete switchboard to be built up from several sections, or a 
single unit to be employed as required. A typical section arranged 
for floor mounting is shown in the illustration. 
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F.P. SWITCHGEAR ARRANGED FOR FLOOR MOUNTING. 


Electrically, the gear is capable of continued harsh operation by 
unskilled hands. The circuit breaker is closed and opened by means 
of а “ free " handle, situated at the side and screened by the main 
body. The free handle feature operates throughout the whole 
of the closing movement and the breaker will thus trip free of the 
handle, whether operated automatically or by hand. The free 
handle operates through a simple toggle moyement fitted with 
accelerating springs and oil dash pots, so that a very high speed of 
break is obtained with sufficient retardation at the end of the stroke 
to prevent any mechanical shock and consequent damage to the 
gear. The speed of break is independent of the operator and the 
breaker cannot under any circumstances be operated slowly. 
This operating mechanism being completely immersed in the oil 
is self lubricated and is protected from corrosion or undue wear. 

The gear is supplied in a draw-out or non-draw-out pattern, as 
required. The various parts of the gear are readily accessible 
for inspection, cleaning, adjustment or replacement. This is par- 
ticularly so in the draw-out pattern. Safety is ensured during any 
of these operations by means of the interlocking devices. A con- 
nection or isolating chamber is provided to permit of the ready 
removal or replacement of the circuit breaker carriage without 
interference with thc fixed electrical connections. The bus bar 
chamber acts as a terminal box for cable ends, or houses the per- 
manent efectrical bus bars in the case of a grouped switchboard. 


Immunity from Break-down Secured. 

Particular care has been taken to achieve immunity from insu- 
lation break-downs. Ample clearances and leakage surfaces have 
been arranged between all points where differences of potential 
exist, while all live parts not immersed in oil are embedded in 
compound as a final safeguard. This has the additional advantage 
of protecting against voltage surges. Pressure tests to the 
B.E.S.A. specifications are applied to all F.P. switchgear before 
dispatch. A complete set of mechanical interlocks, incorporated 
in the design of the gear, ensures that the correct sequence of 
operations is followed when the gear is manipulated. 

A maximum of four trips can be supplied, comprising any combi- 
nation of low voltage, overload, earth leakage or trip coil release ; 
but only one low voltage release can be fitted to each circuit breaker. 
All trips are of the solenoid type and the coils are immersed in 
insulating compound. A detailed technical description of the 
gear is given in F.P. Catalogue, Section 160/A2. 
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The * Homelite ” Generating Set. 
It is claimed by the makers, the Sun ELECTRICAL Co., that the 
" Homelite " has fewer parts than any other unit of the same 
capacity. It requires no mechanical or electrical skill or knowledge 
to run. It is compact, strong, portable, and only occupies 1} c. ft. of 
space. Theoutputofthe set is 400 to 450 W, at 32 V. The generator 


HOMELITE GENERATING SET—KEAR VIEW SHOWING MAGNETO. 


is six pole shunt wound, and the petrol engihe is single cylinder, 
two cycles, air-cooled, with a normal speed of I 450 revs. per min. For 
ignition there is a specially designed Simms' magneto, and the 


. carburettor is adjustable to operate with various grades of fuel. 


The fuel capacity is 9 to ro gallons. 


Electric Glue Pot with Rheostatic Control. 


Electric heating for glue pots is not a new idea, but has received 
constant attention from the WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING COMPANY and others for several years. The aim has been to 
make a glue pot heater that would give a wide range of heat control 
and at the same time to keep the device as simple and inexpensive as 
possible. | 

The addition of a rheostatic control to the Westinghouse dry type 
glue pot is a long step towards the accomplishment of this purpose. 
It permits almost unlimited variation in wattage input and therefore 


\' 


1 


GLUE Por WITH KHEOSTATIC CONTROL. 


in temperature. The advantage of the perfect control of the heat 
to meet the different grades of glue, different kinds of work, climatic 
conditions and room temperature, can hardly be over-estimated. 
This addition of the rheostat does not deprive the user of any of the 
usual advantages of the electric glue pot. It still remains a portable 
device as the rheostat can be laid on a bench or shelf. 

The glue pot is of strong and simple construction. The casing 
and bottom plate are made of heavy sheet steel and the glue vessel 
of heavy spun copper. The wiper across the top can also be used as 
а rest forthe brush. The element is the result of careful experiments 
and the long experience of the Company in the design of all kinds 
of heating appliances. 
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Presentation to Sir George Sutton, Bart. 


The staffs of W. T. Henley's Telegraph Works Co. and 
Heney's Tyre and Rubber Co., and representatives of- the 
Boards of the companies, assembled at Cannon Street Hotel, 
london, on the 2nd inst., to witness the presentation of an 
illuminated address and a silver inkstand to Sir GEORGE 
битом, the chairman and managing director, as an indication 
ofthe staffs’ appreciation of the honour of a baronetcy recently 
conferred upon him. The company, which numbered nearly 
300, included Lady Sutton, Mr. W. J. Potter and Mr. A. A. 
Campbell Swinton (directors), Mr. P. Rosling (general manager 
off W. T. FIenley's Telegraph Works Co.), Mr. A. E. Salmon 
(ecretary), Mr. C. H. R. Thorn (manager for India), Mr. Henry 
Savage (North Woolwich works manager), Mr. R. O. Wright 
(Gravesend works manager), Mr. W. A. Moore (advertising 
manager), and practically all the departmental and branch 
managers. - 

Mr. SALMON, whọ made the presentation, said that not only 
the commercial, clerical and technical staff, but also the staff 


SIR GEORGE SUTTON, BART. 


of the 
in ога 
latio 
hon 


works, shops and branches had been called together 
€r that they could all personally presént their congratu- 
NS to Sir George and Lady Sutton. The reason that this 


led ©ur had been conferred upon Sir George was that he had 


and = Straightforward life and had always given scrupulous 
Salmo BScientious attention to the call of duty. He (Mr. 
30 y ©n) had been closely associated with Sir George for nearly 
whieh 5S. and had seen the initiation of his financial policy 
toWar done as much, if not more than anything else, 
ds securing the great success of the company. Thirty 

m ago, when they had only the Woolwich works, the 
of th turnover was such as they would now look for from one 
porti © provincial branches, and from the present huge pro- 
‘Ons of the business one could form some estimate of the 

unm Сеп work Sir George had done. He had never been 
ed Udful of the interests of the staff, and it had always 
Hen his principle to let merit and ability have their reward. 
aa Many men who started in very minor positions now 
lucrative appointments of great responsibility. The 

. "MSions Fund and the Deferred Pay Funds, which had been 
instituted for the benefit of the staff, had now reached the 
Magnificent total of £120,000, and the foremen and the shop 
Staff at the works would be glad’ to hear that a commencement 
would shortly be made with the pension scheme which was 


recently announced. That scheme would ultimately cost 
the company close upon £40,000. Sir George and the board 
had dealt with the staff in a very generous manner. © 

After referring to Sir George’s public work in Beckenham, 
and his responsiveness to the call of charity, Mr. Salmon 
read the illuminated address, which congratulated Sir George 
upon the honour conferred upon him and expressed appre- 
ciation of the kindly interest he had taken in the welfare 
of the staff and a hope that Sir George and Lady Sutton 


might long enjoy the well-merited recognition of Sir George's `- 


high character, integrity, and business capacity. The formal 
presentation was then made by Mr. Salmon. 


Sir George’s Reminiscences: / 


Sir GEORGE SUTTON said no words he could say would be 
quite adequate to express the gratification he felt. Forty 
years ago he could never have conceived of this dignity which 
he had received at the hands of the King. That dignity had 
not been conferred solely because of the success the company 
had achieved, but the basis of the reasons for it was the success 
of the company, because it had made possible the public work 
and other things he had been able to do. Forty years ago 
Mr. Henley died ; at that time the submarine cable industry 
had got into a few strong hands which were not friendly to 
Mr. Henley, and so his career as a submarine cable manu- 
facturer was terminated, and a new career, connected with 
telephones and electric lighting, took its place. And yet the 
resuscitation of the activities of Henley’s Company was due 
to the manufacture of telegraph cables. He (Sir George 
Sutton) was the oldest continuous servant of the company, 
and he well remembered the first contract he took for a sub- 
marine cable—77 knots of cable for the West India and 
Panama Telegraph Co. The contract was successfully 
carried out, and during the strenuous years that followed, 
when he was trying to obtain contracts in France for laying 
cables in the West Indies, he made use of that 77-knot contract 
for all it was worth. There was much competition in Paris 
from men like Count Dillon (representing Siemens) and Mr. 
Matthew Gray (representing the India Rubber Co), but 
nevertheless the confidence of the purchasers was obtained 
and the young secretary of the Henley Co. came away with the 
order in his pocket. Then there followed other contracts, the 
cables for the Guianas, the Bermudas cable,the Bahamas cable 
and many others for foreign Governments. 


Appreciation of Staff. 


Sir George then referred in terms of appreciation to the 
help he had received from the heads of the staff of the company. 


' Mr. R. J. Hatton had been a magnificent engineer at the works, 


and the foremen and cable hands had all taken their part in 
carrying the company to success. Mr. James Hall had also 
assisted him as much as any man; he had passed away, but 
they had his son, who inherited his father’s wit. Mr. Potter 
was second to none for the position he held, and had given great 
assistance in connection with the telephone and electric 
lighting business. Mr. Norman (now general manager in 
Australia), Mr. Bishop (who was unsurpassed in training 
electrical hands), Mr. Andrews (who had been with the 


company at least thirty years), Mr. Nichols (a very old 


servant and now the chief of the engineering department), 
Mr. Dick Wright and Mr. Savage (who took up the work laid 
down some time ago by Mr. Hatton) had all been of invaluable 
assistance. Mr. Salmon was one of the best secretaries this 
great city could show, and the lofty character and great ability 
of Mr. Percy Rosling (the general manager) had earned him 
the regard of all. The company did not exist solely for 
paying dividends, but also for the purpose of extending 
British trade and finding employment for as many British 
people as possible. The company’s success was due to the 
fact that the staff had confidence that the business was being 
run for them as well as for those who held the capital, and 
the shareholders recognised that their interests were also 
the interests of thestaff. He felt satisfied that when his active 
work was finished the traditions of the company and the present 
methods of carrying on its work and dealing with the staff 
would be maintained by men who had got into his ways and 
the company’s ways. He concluded by tendering the staff 
his warmest and heartiest thanks. 

The remainder of the evening was devoted to an excellent 
Bohemian concert under the chairmanship of Mr. Salmon. 
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The Horstmann Type F Switch. 


The HorstMANN GEAR Co., of Newbridge Works, Bath, who 
have manufactured automatic lighting appliances for 20 years, 
have recently produced a new switch (Type F), which we illustrate 
herewith. Features of this switch, which has a 14-day run, are 
the ease and simplicity of adjustment. All adjustments can be 
made with one hand, which is particularly useful when switches 
are used for street lighting purposes and have to be adjusted from 
the top of the lamp. When the centre cam is lifted, the “оп” 
and '' off " tappets move freely and independently of one another, 
and the long edge of each tappet can be accurately set to the 
desired times of lighting and extinguishing. Pressing down the cam 


THE HORSTMANN TYPE F SwrirCH. 


locks these tappets in position. The dial is then set to time by 
moving round the time pointer at the top of the time-switch. 
The dial is free from any backlash, which cnsures accurate setting. 

The movement is wound at 14-day intervals by means of a key 
which fits the square in the centre of the dial, and the dial does not 
revolve during winding. Power is also maintained during winding, 
and there is no fear of the movement stopping during the process. 
The switching device is of 5 A capacity and consists of a mercury 
tube which is protected and concealed behind the dial. At the 
required lighting time, the “ on ” tappet causes the tube to tilt; 
and the mercury effects contact with the two leads into the glass 
tube. i 

These switches are used in place of existing hand-operated 
switches, and are particularly adapted for street lighting, advertising 
signs, leaving shop windows -illuminated after a shop is closed 
(a valuable and cheap method of publicity), for jewellers’ '' safety ” 
lights, etc. As regards street lighting, they effect big economies 
where electric lamps are switched on by hand; and (where new 
mains extensions are considered) by their use buildings and street 
lamps can be fed from the same cable. 

The Type F switch is made with a plug fitting or on a wooden 
stand, or, alternatively, it can be supplied with terminals on the case, 
together with bolts to fasten it inside existing lamp-switch cases. 
The firm also undertake to build switches on the Type F principle for 
special purposes, and will be pleased to submit any samples for test. 


Electric Heating by Accumulation. 


Two pamphlets have recently been published by the British 
Electrical Development Association on the above subject. In E.D.A. 
No. 270 M. CHARLES BOILEAU states that hitherto supply under- 
takings have met increased production costs merely by raising their 
tariffs, although the real remedy lies in an alteration of the character 
of their load. To offer cheap night rates is of little assistance to the 
domestic consumer, who requires to use his cookers, radiators, etc., 
during the day. The solution of the problem is the provision of 
appliances which will accumulate energy while it is cheap and 
release it when required by the consumer. ‘ There will not be 
a wide development of the use of electricity for heating,” he states, 
'" until we break deliberately with the existing policy in distributing 
electrical energy. By installing accumulating methods we can 
give to the people the hygienic advantages and conveniences of 
electric heating on a large scale, at the same time contributing to 
our own prosperity by permitting the use of thousands of kW of 
plant now idle during the greater part of the 24 hours, economising 
in fuel, and bringing down the cost of producing electricity for 
all our consumers together.” 

In one small Continental city there are at present 1 400 heat 
accumulation stoves and т 200 boilers working on the same principle, 
representing a night load of 5000 kW. There are a number of 
successful water-heating appliances upon the English market, but 
a study of the dry-heat method, which is not so well known, might 
prove profitable. One appliance for this purpose is the HARRISON 
AND PEARD HEAT ACCUMULATION STOVE, which consists broadly of 
a suitably lagged containing body, through which air can be circu- 
lated by the opening of dampers, supplemented, if necessary, by 
the use of fans. Within the body of the stove are situated vessels 
or reservoirs containing any suitable substances of large heat- 
` storing capacity for a rise of temperature not greatly exceeding 
the temperature at which heat is required from the appliance. The 
substance may be water, chemical solutions, or solid substances 
which liquefy on heating. In a model already made for room 
warming, acetate of soda has been employed as a heat storage 
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material. When this salt, in the form of crystals, is melted, much 
heat is absorbed without increase in temperature, and this latent 
heat of fusion is given off again when the substance recrystallises. 
The vessels containing the storage substances, or the masses of 
material employed for that function, are heated up by means of 
electrical elements placed in or around them. The losses by 
radiation during the period of charging or storage are comparatively 
low and under control—that is to say, the stoves may be designed 
to give off a portion of the heat input during charging and to store 
a portion for use during the non-charging period. Heat is released, 
as above stated, by the operation of dampers, which allow air 
circulation, which may or may not be assisted by fans, and the 
heated air of moderate temperature and large volume is discharged 
at or near ground level, so overcoming the '' cold feet " difficulty 
apt to arise with convective heating, which does not warm the 
floor until after the air of the room has been heated up and perhaps 
become stuffy. The use of the fan also results in a reasonable 
movement of the air, which, to a great extent, reduces the enervating 


. effect of air warming. 


The subject of heating by stored energy is worthy of most careful 
consideration by manufacturers and supply undertakings. 


A. Dual Honour for Telephony. 


In electing Mr. FRANK GILL president of the Institution of Elec- 
trical Engineers, and Mr. Frank B. JEWETT president of the 
American Institute of Electrical Engineers, a signal honour has 
been paid to telephony both in this country and in the United 
States. When two such events occur simultaneously they mutually 
interact to increase the value of each other and the telephone 
world in general, and especially the engineering forces of the Western ` 
Electric Co. and its allied companies are to be congratulated on 
the result. It may, therefore, be recalled with interest that Mr. 
Jewett, who is one of the best-known telephone engineers in the 
United States, was elected a vice-president and director in the 
Western Electric Co. last year after a score of years' activity with 
the Bell system. He was appointed assistant chief engineer in 
charge of all development and research work at the laboratories 
of the American Telephone and Telegraph and Western Electric 
Companies in 1912, and four years later was made chief engineer. 
During the war Dr. Jewett served as a colonel in the Signal Corps 
of the U.S. Army. He was also an advisory member of the Special 
Submarine Board of the U.S. Navy, and contributed much toward 
the perfection of devices for detecting hostile submersibles. The 
perfection of wireless telephony is one of the greatest problems 
which he supervises. 

Mr. Gill, as readers of THE ELECTRICIAN know, has been associated. 
with the International Western Electric Co. since July, 1919, when 
he took over the supervision of all its many extensive engineer- 
ing problems throughout Europe, Africa, and the Near East. 
Prior to that date he had been a member of the firm of Gill and 
Cooke, the well-known electrical engineers of London, and was 
for many years chief engineer of the National Telephone Co., 
and only severed his connection with the active side of telephone 
operation when the system was taken over by the Government. 


Wages Agreement. 


At a conference held in York on July 27th between the Execu- 
tive of the NATIONAL FEDERATED ELECTRICAL ASSOCIATION 
and the ELECTRICAL TRADES UNION, an agreement was arrived at 
by which each side recommended to its constituent body a reduction 
of wages of 5 per cent., to take effect on the second pay day of 
October, and a further 5 per cent., to come into effect on the second 
рау day in December. This agreement was later confirmed by a 
meeting of the National Joint Industrial Council. 

During the negotiations a proposal was put forward from the 


` employers’ side which was well worthy of further consideration. 


Broadly, the proposal was that a reduction of wages should only 
come into force in districts where there already existed a disparity 
between the rates paid to Electrical Trades Union members by 
different industries, and that in such places the rate paid by con- 
tractors should be automatically reduced to meet half-way the 
minimum rate paid in the district by engineers or builders. This 
proposal was turned down by the employees’ side of the table upon 
the ground that it was of too novel a character to be considered 
without notice. At a future conference this scheme is to be more 
carefully examined ; in the present instance it certainly offered a 
less total loss to the men than that finally accepted, and and at the. 
same time it would have better met the difficulties of contractors 
in those districts where they are most hardly hit by the engineer- 
ing competition. 

Other matters decided at this conference were the down-grading 
of Southampton and Belfast to Grade “ С” scale of wages; no 
alteration to take place in the grading of Bournemouth and Cam- 
Bridge County. 

The Chairman (Mr. Marryat) congratulated the conference upof 
the obvious endeavour made upon each side of the table to see 
and understand the difficulties of the other and good feeling which 
had enabled those difficulties to be overcome. 
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Rotary Jet Condensers. 


The subject of the design and manufacture of condensing plant 
is one of equal interest to electricity supply engineers and to the 
makers of equipment. In the condenser is to be found one of the 

ible ways of effecting greater economies in power production 
and it is, therefore, the duty of the manufacturer to find these ways 
and of[thegelectricity supply engineer to criticise and employ the 
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results, A fresh opportunity of doing this has recently been given 
by the Rzzs-RorURBO MANUFACTURING Co., who have designed а 
Jet condenser the chief aim of which is the condensation of steam 
in the minimum of space with a low expenditure of power and in 
the simplest manner. It is claimed for this equipment that it 
retains the advantages and simplicity of the ejector with the 
economy and certainty of action of the barometric condenser. 


Details of the Jet Condenser. 


The condenser is a development of the well known Rees-Roturbo 
centrifugal pump and, referring to the illustration, it will be seen 
that the single rotating portion performs three distinct functions. 
F irstly, the pressure chamber lifts the circulating water through 
any height up to about 20 ft. and imparts to it a hydraulic head, so 
performimge the function of the circulating pump. Secondly, the 
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space between the periphery of the impeller and the inner circum- 
ference of the fan wheel forms a mixing chamber in which the 
vapour is brought into contract with the radial jets of water. 
Thirdly, the fan wheel itself acts as an ejector and extracts the 
mixture of circulating water and vapour against the external 
atmospheric pressure. The nozzles are so designed that pairs of 
fan-shaped water jets are obtained and these are projected in lines 
radiating from a shaft across the space in which the steam is allowed 
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to exhaust. This, it is claimed, ensures a perfect mixture of steam 
and water, an ideal arrangement for the most rapid condensation. 

Perhaps, however, the most interesting part of the equipment is 
the method employed to extract the condensate. This is picked 
up by the blades of a special exhaust fan which is concentric with 
the rotating pressure drum and of a much larger diameter, so leaving 
a large steam space between the water drum of an exhausting fan, 
pa allows the ejection to be completed with both certainty and 
efficiency. | 

It may be pointed out that the exhausting fan blades also form 
an automatic regulator so that the fluctuating conditions of steam 
or vacuum can be dealt with without any speed regulation. It is 
claimed that the design employed, which we have just described, 
enables the apparatus to be used for the largest size condensers 
without any auxiliary apparatus for extracting the air or condensate. 


Ventilation Protection for Renewable Fuses. 


The engineers of the WESTINGHOUSE ELECTRIC & MANUFAC- 
TURING Co, claim to have solved the problem of satisfactorily 
ventilating fuses by retarding the flow of gas sufficiently to maintain 
enough pressure within the cartridge to extinguish the arc and 
allowing the gases to leave the fuse only after they have been cooled 
to à temperature which eliminates all risk of fire and personal 
injury. This is effected by means of a series of fixed washers at 
each end of the casing. These washers are channelled to form air 
chambers and are connected to the inside of the chamber, to each 
other and to the outer air by staggered openings. The course thus 
ыч! is sufficiently zigzag to retard the gases and so accomplish 

ер set out above. 


A Transformer Load Indicator. 


oe ormer load indicator for determining the load distribution 
Fee asformers is now being manufactured by the WESTINGHOUSE 
imo Mie AND MANUFACTURING Co. This indicator, whose most 
я йу use is to indicate when a transformer is overloaded, 
з re ОҒ two parts, the indicating mechanism and the plug. The 
th eni Daces the usual drain plug in the tank wall a few inches below 
cons level The indicating mechanism which fits inside the plug 
the flag Of a base plate tube, bi-metallic strip and flag. Normally 


When fus held in an upright position by the strip, but is released 


nce thus set to trip the semaphore at any pre-determined tem- 
t 


te, allowance, of course, being made for the difference between 
oil in weet ture of the hottest part of the winding and that of the 
Which the indicator is fixed. 


latter bends, owing to the action of heat. The indicator 


rere Siluminite. 
perfect nical engineers could find an insulator which would be 
; 4411 every way, mechanical and electrical, the majority of 
Cal problems would at once be solved. The necessity 


for approaching this ideal, even distantly, however, is evidenced 
by the large number of made-up insulating materials which are 
placed on the market and by the addition to their numbers which 
occur from time to time. Among the latest of these newcomers is 
“ Siluminite," which, it is claimed, has all the advantages of porce- 
lain combined with high mechanical strength, so much so that 
insulators made from it have been installed on the tracks of certain 
large electric railways in England with conspicuous success. As 
will be remembered, Siluminite is a silicon base mixed with asbestos 
which is specially. treated and impregnated under high pressure 
at about 600° F. Jt can easily be machined and cut, drilled and 
tapped while according to the National Physical Laboratory tests 
its insulation resistance at 64 degrees is 2 000 000 megohms, which 
falls to 460000 megohms at 140 d and 42 000 megohms at 
212 degrees. It is supplied by the SILUMINITE INSULATOR Co. 


Metropolitan-Vickers Approved Society : 


Unveiling of Roll of Honour. 


The unveiling of the Roll of Honour in memory of the members 
of Metropolitan-Vickers Approved Society who fell in the war took 
place on Wednesday, August 2nd, in the Workmen's Canteen of 
the company's Trafford Park Works. There was a large assembly, 
including relatives of many of those who fell. The ceremony 
commenced with the reading by the Rev. H. MITCHELL, M.A., of 
an appropriate passage from the Ecclesiasticus. 

In the course of his remarks the chairman, Mr. К. W. Rowe, 
mentioned that during the war out of a total male membership of 
2 301 covering that whole period, 924 men joined the colours. Of 
this number 74 men failed to return, and it was to their memory 
that this tribute of regard was to be paid. On behalf of the members 
of the Society, and in memory of the dead whose names appeared 
on the Roll of Honour, he therefore requested CAPTAIN HILTON, 
managing director of the company and President of the M.-V. 
Approved Society, to unveil the memorial. 
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Electrical Section of the B,E.E. (1924). 


‘As already announced, the BRITISH EMPIRE EXHIBITION authori- 
ties and the British Electrical and Allied Manufacturers' Associatic n 


(B.E.A.M.A.) have entered into an arrangement which places | 


practically the whole organisation of the electrical and allied 
engineering section in the hands of the Association, who take respon- 
sibility for letting the space allocated to this section of the exhibitic n. 


A descriptive pamphlet, entitled “Electrical and Allied Engineering 


at the British Empire Exhibition, 1924,” has now been issued. This 
pamphlet gives the names of the B.E.A.M.A. Council (which we 
give below), who are virtually the controlling body, and of the 
Co-operating Committee (also given below), which represents 
various other electrical and allied interests. Theimpcerialsignificance 
of the exhibition is emphasised in the early part of the pamphlet, 
and then follows a general plan, showing the proposed lay- 
out ot the whole exhibition grounds. The electrical and allied 
engineering section is situated in the northern half of the Machinery 
Hall, and this section is repeated on a bigger plan, indexed in a 
simple manner, showing the lay-out in detail. | 

All British Manufacturers of electrical machinery and appliarces 
are eligible to exhibit in the B.E.A.M.A. Section, whether теті ers 
of the Association or not. Enquiries have already teen received 
from outside firms, but B.E. A.M.A. members have the right of the 
first call on the space, and are also entitled to a share of any rebate 
resulting from the success of the undertaking. А form of applicaticn 
for space has been issued, and applications are coming to hand in 
gratifying numbers, space being allotted according to priority of 
application. All contracts are made between individual exhibitcrs 
and the Exhibition Company, but application must be made through 
the B.E.A.M.A. | nu | 

Arrangements are being made with the Exhibition Company, in 
conjunction with the consulting engineers, Sparks and Partners, 
for the complete equipment of an electrical power station, which it 
is proposed to erect in the section. This power station will contain 
the most up-to-date plant, and will itself form an important exhibit, 


World Power Conference. 


Under the auspices of the B.E.A.M.A., a World Power Conference 
will be held during the Exhibition. This Conference, which is 
receiving the support of the Exhibition authorities and Government 
Departments, is attracting considerable attention already in the 
Dominions and other countries, and will certainly be the means of 
bringing engineers from other countries to the Exhibition. 

It is understood that the Inland Revenue authorities in dealing 
with trading accounts submitted to them by exhibitors, will treat 
the cost, as and when incurred, of participation in the Exhibition, 
on the same lines as the cost of advertising generally, and in normal 
cases will take no exception to such expenditure being admitted as 
a deduction. 

Council. 

Chairman, *B. Longbottom (Electromotors, Ltd.), A. F. Berry 
(The British Electric Transformer Co.), R. S. Brailsford (Cole, 
Marchent and Morley), *S. Z. de Ferranti (Ferranti, Ltd.), F. C. 
Gibbons (Browett, Lindley and Co.), R.S. Hilton (The Metropolitan- 
Vickers Electrical Co.), J. A. Hirst (Brook, Hirst and Co.), W. С. 
Lusk (The British Thomson-Houston Co.) , C. P. Martin (C. A. 
Parsons and Co.) *R. K. Morcom, C.B.E. (Belliss and Morcon), 
F. H. Nalder (Nalder Brothers and Thompson), E. S. New (The 
D.P. Battery Co.), P. J. Pybus, C.B.E. (The English Electric Co.), 
*M. J. Railing (The General Electric Co.), W. O. Smith (Elliott 
Brothers (London)), A. E. Tanner (W. 1. Glover and Co.), *John 
Taylor, C.B.E. (Mather and Platt), A. F. Wood (The Lancashire 
Dynamo and Motor Co.); Director, *D. N. Dunlop; Secretary, 
*C. Rodgers. 

Co-operating Committee. 

L. B. Atkinson (The Cable Makers' Association), J. W. Beauchamp 
(The British Electrical Development Association), A. G. Beaver, 
(The Electrical Wholesalers' Federation), H. H. Berry, D. A. 
Bremner (The British Engincers’ Association), A. C. Cramb (Incor- 
porated Municipal Electrical Association), Dr. W. H. Eccles, J. E. 
Edgecombe (Electric Lamp Manufacturers’ Association of G.B.), 
E. T. Ruthven Murray (The Incorporated Association of Electric 
Power Cos.) Colonel Sir A. M. Ogilvie (Institution of Electrical 
Engincers), H. Clifford Palmer, W. Riggs (The Electrical Con- 
tractors' Association), C. H. Wordingham. 


Vice-Presidents. 


Right Hon. D. Lloyd George, Most Hon. The Marquess of Crewe, 
Earl of Lytton, Right Hon. Viscount Milner, Right Hon. Lord 
Sydenham, Right Hon. Lord Blyth, Right Hon. E. S. Montagu, 
Right Hon. Edward Shortt, Right Hon. W. L. Spencer-Churchill, 
Right Hon. Sir Robert 5. Horne, Right Hon. Sir Alfred Mond, 
Right Hon. Stanley Baldwin, Right Hon. F. G. Kellaway, Right 
Hon. T. J. Macnamara, Right Hon. Robert Munro, Right Hon. Sir 
Donald Maclean, Right Hon. Walter Runciman, Sir Philip Lloyd- 
Grcame, Lieut.-Col. L. C. M. S. Amery, Major the Hon. Edward 
Wood, Mr. Arthur Neal, and the High Commissioncrs and Agents 
General for the Colonies. 

The General Manager is Mr. U. F. Wintour and the Asst. Gen. 
Manager Major E. A. Belcher. 


*J:xecutive Committee. 
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North-West Midlands Electricity District. 


The Electricity Commissioners announce that, having considered 
the evidence given at the inquiry held at Wolverhampton in 
February into the scheme of the Conference of Authorised Under- 
takers, and the counter-proposal submitted by Walsall Corporation 
for a part of the North-West Midlands District, they have arrived 
at the following conclusions :— - 

Thev are of opinion that the district as provisionally determined 
should be confirmed, and they have confirmed the area, subject to 
the inclusion of the borough of Stourbridge, the urban districts of 
Rowley Regis and Lye and Wollescote, and the remaining detached 
portions of the rural district of Tutbury in the rural district of 
Uttoxeter; the exclusion of the boroughs of Macclesfield and 
Tamworth, the urban districts of Alsager, Bollington, New Mills, 
Perry Barr, Sandbach, and Yeardsley-cum-Whaley ; the rural 
districts of Congleton, Disley, Dudley, Hayfield and Macclesfield ; 
that portion of the rural district of Tamworth originally included in 
the district ; the parish of Kinver in the rural district of Seisdon, 
and portions of the parishes of Great Barr in the rural district of 
Walsall and Shenstone in the rural district of Lichfield ; the 
exclusion of the detached part of the rural district of Church 
Stretton known as the parish of Sibdon Carwood, and of the detached 
part of the rural district of Uttoxeter situated in the rural district 
of Tutbury, and the retention of the borough of Congleton, notwith- 
standing the statement of conclusions issued by the Commissioners 
on April 22nd, 1921, in respect of the North Wales and Chester 
Electricity District. 

Technical Scheme. 

.The technical scheme submitted by the promoters, subject to 
certain modifications, will materially improve the supply of elec- 
tricity, especially in the southern portion cf the district, which 
includes the Cannock collieries. The Commissioners approve the 
proposal to extend immediately the system of inter-connection 
between the generating stations at Wolverhampton, Ocker Hill 
and West Bromwich by the inclusion of Walsall, and to complete 
the system of transmission to the Cannock area. 

Subject to satisfactory proof of a sufficient summer flow in the 
River Trent at Rugeley, the Commissioners approve of the proposal 
to construct the first section of a capital station at Rugeley which 
will be required as soon as the limited local extensions of generating 
plant at Wolverhampton, Ocker Hill and West Bromwich proposed 
by the promoters, have been effected. 


Walsall Corporation's Froposal. 

. The proposal of the Walsall Corporation to extend the Birchills 
station by a further 30 ооо kW would not be practicable having 
regard to the limitations on the supply of condensing water. Sub- 
jeCt, however, to the consent of the Birmingham Navigation Co, 
to the use of the requisite amount of canal water (1 200 ooo gallons 
per hour), the Commissioners are of opinion that there is sufficient 
water available without recourse to cooling towers to enable 
15000 kW to be supplied from HBirchills, involving at most an 
addition of two 5 ooo kW sets to the plant. 

The total plant which can be installed at the four generating 
centres in the southern area is 80 ooo kW, including: (1) Ocker 
Hill (Midland Electric Corporation), 24000 kW; (2) Walsall, 
23000 kW ; (3) West Bromwich, 7000 kW ; and (4) Wolver- 
hampton, 26 ooo kW. 

This plant, after interconnection and making allowance for spare 
plant, should be sufficient to meet the needs of that area until the 
first section of a new generating station at Rugelcy is completed. 
It would appear that new demands in the Stafford and Stoke-upon- 
Trent area can be more economically met for a time from a limited 
extension of those stations than by an extension of the main trans- 
mission system from the proposed station at Rugeley. The pro- 
posal of the promoters to constitute a joint electricity authority is 
approved, but reasonable representation (not exceeding one-third 
of the membership) should be given to the urban and rural district 
councils in whose areas there are at present no supplies of electricity, 
and to the Coal Owners' Association and the railway companies 
who have indicated that they are prepared to contribute a share of 
the administrative expenses. 

The Commissioners are unable to accept the proposal of Walsall 
Corporation for a separate district with a separate authority for 
the southern area. The work should be subdivided between com- 
mittees for the northern and southern portions. 


The Power Company s Position. 

By the terms of the Shropshire, Worcestershire and Staffordshire 
Electric Power Co.’s Act of 1918 the company may not supply 
within this electricity district (except, by consent, within Walsall 
and West Bromwich and the area of the Midland Electric Corpora- 
tion for Power Distribution, until August, 1923. The promoters 
should communicate with the Power Company with a view to 
adjusting the company's area so that any proposals to amend such 
area may form part of the approved scheme for the district. 

The Commissioners have accordingly decided to prepare a draft 
Order on the lines indicated above, mainly in accordance with the 
scheme submitted, but subject to the above modifications. 

The promoters are to continue, pending the establishment of the 
joint authority, to act as a provisional committee with whom the 
Commissioners can consult, and the Commissioners hope that 
Walsall Corporation will join the provisional committee. 


August II, 1922 ` 


Electricity Supply. 

Hastincs Town Council have applied to the Electricity Com- 
missioners for a loan of £3 483 for mains. 

ASHFORD (KENT) Urban Council has engaged a consulting engineer 
to prepare a report and scheme for an electricity undertaking for 
the town. B i p 

REtGATE Corporation have sanctioned an extension scheme іп 
connection with the electricity undertaking, which is estimated 
to cost £50 ооо. | | 

SHREWSBURY Town Council has reduced the increase of тоо per 
cent. in the charges for electricity to 75 per cent. as from the June 
quarter meter readings. | 

SWANSEA bakers are protesting against the price of gas, which is 
15. 3'4d. per therm, compared with 11d. in neighbouring towns, and 
their association recommends them to consider the adoption of 
electricity. ' 
` EXETER Town Council has decided to construct a large permanent 
sub-station at the Lower Market, which will replace two ór three 
underground sub-stations in the neighbourhood, which are incapable 
of further extension. | | 

Ермохрѕом’ѕ Electricity Corporation have applied for an order 
to increase the maximum charge for electricity at DORKING from 
Iod. to 15. per unit, with a minimum of 15s. in the winter quarters, 
and 10s. in. the summer quarters. 

The Shro pshire, Worcestershire and Staffordshire Electrical Power 
Co. have submitted a proposal to REDDiTCH Urban Council to take 
over the municipal electricity undertaking. The Council are to 
consider the matter in committee at an early date. 

As from the June (1922) meter readings, the charge for electricity 
for power, heating, and cooking within the borough of WIMBLEDON, 
the parish of MERTON, and the urban district of the MALDENS an 
CooMBE has been reduced from 2}d. to 2d. per unit. 

Subject to satisfactory guarantees being arranged LINCOLN 
Town Council has decided to supply electricity by means of an 
overhead line to the houses of the Swanpool Co-operative Housing 
Society, who guarantee 20 per cent. of the cost of the line. 

GrossoP Urban Electric Supply Company have applieli to the 
Ministry of Transport for an order to increase the maximum charge 
for electricity from 1od. to rs. per unit with a minimum charge of 
158. for each winter quarter, and тоз. for each summer quarter. — 

The WATERLOO AND SEAFORTH URBAN District Council have 
been notified by the Town Clerk of Liverpool that, with a view to 
maintaining the supply of electricity in the coming winter months 
In Waterloo and Crosby districts as provided for under the Liverpool 
Electricity Extension Order, the city engineer is beginning the laying 
of the necessary cables forthwith. S | 

Rion City Council have confirmed a recommendation of the 
Electricity Committee that an offer of £3 ооо be made to the War 
Office for the North Camp electricity plant as a going concern, 
with all the plant, fittings, equipment, and cables, the land and 
buildings, together with the weir in the River Laver, and all right 
of impounding and taking water from such stream for the purpose 
of the undertaking, as at present enjoyed by the War Department, 

The composition of the SourH East LANCASHIRE Electricity 
Advisory Board and of the Engineering Advisory Committee has 
= Provisionaly settled, and both are now transacting 
RE The chairman of the Board is Ald. Dagnall, of Man- 
is ester, and the vice-chairman Dr. H. F. Parshall, of the Lancashire 

‘tric Power Co. The members of the Enginecring Committee 

are: Messrs. S. L. Pearce (chairman), C. D. Taite (vice-chairman), 

aa a Wood, J. A. Robertson, F. L. Ogden, B. Lomax, R. Owen 

Neale. H. Fawcus, with Lieut.-Col. H. E. O'Brien and Mr. C. W. 

of Sen co-opted members for the railways. Mr. R. Blackmore, 
ybridge, is also a member for certain purposes. 


m Urban District Council of FoRMBY, one of the finest suburbs 
їй not ОО], realise that the district is under a great disadvantage 
is beco ауіпр a supply of electricity. They state that electricity 
© that oe not merely a luxury, but almost a necessity ; so much 
and oth People who have been accustomed to living in Liverpool 
бо (oe places, where they have electric light, are reluctant to 
terms it Ormby. Ifthe Council could get a supply upon reasonable 
and live Would, they state, be a great incentive for people to come 
is still a fie the district, and so increase the rateable value, for there 
sources ery large unbuilt area of land. There are three alternative 
price a Supply : Liverpool is willing to supply them at a certain 
Western mee ate Southport Corporation and the London and North 
last meet o ti way Company. The question was discussed at the 
the Conn 2& of the Council, and afterwards further discussed by 
"cil in comrnittce. 


studon teresting lecture was given recently to the final year 
DUNSHEA 1 electrical engineering at the Polytechnic by Mr. P. 
Telezra BS Head of Research Department, W. T. Henley's 
Tension Су orks Co. The lecturer dealt with the design of Super- 
modern ¢ les, and in the course of his address discussed the 
Special Pride of developments in research and manufacture. 
electric ы "е was made to dielectric losses, distribution of 
illustrateq ke and current and voltage ratings. The lecture was 
a sample of У slides and interesting exhibits, one of the latter being 
the Birmi, Де 33000 V cable recently manufactured and laid for 
ngham Corporation. 
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Municipal Accounts. 


Sr. Pancras Borough Council's electricity undertaking shows a 
net profit on the past year's working of £23 129. Of this sum 
£16 132 is to be transferred to the relief of local rates. 


For the year ending March 315% last GRAVESEND electricity 


undertaking made a profit of £6 380. Of this sum £2 000 is to go | 


towards the relief of the rates, {1 ooo to the reserve fund, and £500 
is to be allocated for free wiring purposes, and the balance carried 
forward for renewals and capital appropriation. 
. The year's working to March 31st last of PORTSMOUTH MUNICIPAL 
Tramways shows a profit of £3000, compared with a deficit of 
£12 ооо last year. In the three months ending June 30th, however, 
since the penny fares were again introduced, there has been a steady 
loss approximately between {500 and £600 a week, and whereas in 
the corresponding period last year a profit of £6 ooo was made, in 
the same three months just ended there is a loss of /4 ooo, 

For the year ended March 31st last HAMPSTEAD ELECTRICITY 
DEPARTMENT made a gross profit of /51 893. Of this, however, 


interest required £6 941 and repayment of capital £23 102, leaving . 


a net profit of £21 850. During the year £3 856 was spent on 
capital account out of revenue for new services, renewals, and 
transformers. Units sold numbered 7 437 695 against 6 895 985 in 
the previous year; consumers connected, 11214 (10675); maxi- 


mum demand, 4 296 kW (4 250 kW); load factor, 19°76 per cent. . 


(18:52 per cent.). 

The accounts of BoLTON ELECTRICITY DEPARTMENT show a 
gross profit on the year's working to March 31st last of /103 070 
(compared with /87 180 last year), to which is added £5 409 brought 
forward, making {108 479. After deducting £84 400 (£59 402) fot 
payment of interest, repayment of loans, depreciation, etc., £24 079 
remains, out of which £16 578 (£24 130) is set aside to defray the 
outlay on mains, services, machinery (old works), new meters, etc., 
leaving a disposable surplus of £7 501 against £5 409 in the previous 
year. Units sold totalled 31 876 o14 against 30 208 980 ; consumers 
numbered 6605 (5794); total connections equivalent in kW, 
38 717 (33 198) ; average kW per consumer, 5:86 (5:73) ; statutory 


maximum price per unit, 8d. ; price actually charged, 1:63d. (1:55d.). | 


In his report for the year ended March 31st last, Mr. W. A. 
Vignoles, GRIMSBY borough electrical engineer, states that the loss 
of revenue and increased costs due to the coal strike at the 
beginning of the year amounted to between £3000 and £4 ооо. 
For the year under review the total revenue of the department 
amounted to /82 747. Total working costs (including bad debts), 
amounted to £54 334. and interest repayment to £23 545, leaving 
£4 867, against which has been charged £2 654 debit balance from 
last year, £756 motors purchased for hire (capital), /1 ooo, reserved 
for the purchase of cooking apparatus for hire, leaving a surplus of 
Í457, which has been transferred to the reserve fund, bringing it 
up to £2 488. Consumers numbered 3 401 against 2 968 last year ; 
units generated totalled 5 272 929 against 4 038 766 ; maximum load, 
2914 kW. During the year 5 miles 119 yds. of feeders and 
distributor cables were laid. К 


) е 
Imperial Notes. 

Amongst the TARIFF DECISIONS approved of by the Customs 
Department, Melbourne, AUSTRALIA, are the following :—Electrical 
appliances, etc.—primary batteries, comprising glass jars, porcelain 
covers, elements, caustic soda (in tin), sufficient only to charge each 
battery, oil (in bottle), sufficient only to charge each battery. 
Item 180 (e): 27$ per cent. under the British preferential tariff, 
35 per cent. under the intermediate tariff, 40 per cent. under the 
general tariff; hydro-electric machinery, viz., turbine, water, 
1180 H.P., 500 revs. per min., IIO ft. head; alternator, 3-phase, 
1000 kVA, 5 500-6600: V, and necessary switchgear therefor, 
Item 174 ; free, 5 per cent., 10 per cent. 

The Minister for Works and Railways (Sir Thomas Henley) stated 
recently that the latent WATER-POWER from water sources in NEW 
SoutH WALEs ran into millions of horse-power. The Government 
was giving serious consideration to the carrying out of schemes ín 


connection with the Burrinjuick Dam, on the Murrumbidgee, and’ 


on the Nymboida, the plant capacity of which would be initially 
7 500 H.P. and т 200 H.P. respectively, with an ultimate develop- 
ment up to 20000 H.P. and 2 ooo H.P. or more. The unregulated 
flow of the Snowy river could provide 30000 н.р. continuously. 
There were many sites on the Snowy where storage could be pro- 
vided, and this would enable at least 150 ooo H.P. to be supplied at 
Eden (a port on Twofold Bay). 

The Vancouver correspondent of “ The Times Trade Supplement '' 
states that the BRITISH CoLuMBIA ELECTRIC RAILWAY is to begin 
construction this summer of a tunnel connecting Lilloet Lake with 
Stave Falls, in order to raise the water level in the latter reservoir 
to provide additional electrical energy for Vancouver and the lower 
mainland of the province. The B.C. Electric, an entirely British 
concern, operates the street railways and provides power in Van- 
couver, Victoria, and New Westminster, and throughout the large 
area surrounding these cities. The new tunnel is to be over 4 ooo ft. 
in length. It will be r6 ft. in diameter, and will be lined with 
concrete. Water is expected to be running through the tunnel by 
September, 1923, according to present plans. The tunnel will be 
driven through solid rock, and the cost will be in the neighbourhood 
of $1,000 ooo. 
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Wireless Notes. 


The wireless station of SAINTE ASSISE, FRANCE, is now available 
for the use of the public for communicating with the United States. 


An ALL-BRITISH WIRELESS EXHIBITION and Convention is to be 
held, under the auspices of the Wireless Society of London and affili- 
ated societies, at the Horticultural Hall, Westminster, from Saturday, 
September 30th, to Saturday, October 7th. The organisers are 
Bertram Day and Co. 

It is proposed to equip the observatory of the Pic pu Mını, in 
the Pyrenees, with a wireless installation, ‘“ The Times” Paris corre- 
spondent states. Recently the terrace forming the foundation 
of the observatory buildings suddenly gave way, and there was no 
means of asking the outside world for immediate aid. 


[Wireless telegraphy will form this year a subject of competition 
at the annual Concours LEPINE, which was founded by the late 
Prefect of the Seine in 1901, and at which competitions of industrial 
inventions are held. There will be exhibitions on the Champ de Mars 
from August 25th to October 2nd of all kinds of wireless receiving 
apparatus and of processes of manufacture, and lectures on wireless 
telegraphy will be given. 

On the motion for Adjournment (House of Commons, August 4th) 
WIRELESS BROADCASTING was again discussed at length. The whole 
position was reviewed by Mr. Kellaway, who, in the course of his 
speech, said that frankly he was disappointed at the progress made, 
but he was glad to say there was at last a prospect of getting on, 
and he hoped that within a fortnight the various firms interested 
would have come to an agreement amongst themselves in regard to 
the company or companies—there might be two; he hoped in the 
interests of broadcasting there would only be one—which would 
have control of the broadcasting services. Any bona fide British 
manufacturer of wireless apparatus could become a member of the 
group on taking a /т share. 


Under the agreement entered into between the Commonwealth 
Government and AMALGAMATED WIRELESS (AUSTRALASIA), LIMITED, 
the company has agreed to carry all classes of messages between 
Australia and the United Kingdom, and vice versa, at 334 per cent. 
reduction on existing charges. Full rate and code messages will be 
2s. per word, deferred messages 1s. per word, and week-end messages 
6d. per word. There will also be a corresponding reduction for 
Press and Government messages. An important phase of the 
company's proposals is the intention to introduce wireless telephony 
throughout Australia for public and private use. The company 
has extended its licences so that it now holds exclusive rights 
in Australia and New Zealand to all present and future wireless 
patents of the four great wireless systems of the world. 


The new transmitting station which the Government propose 
to erect at BOURNE, near Spalding, Lincolnshire, in connection with 
the Imperial Wireless Chain will be the largest yet constructed in 
this country. There will be eight steel masts, each 8oo ft. high. 
Owing to the fact that steel is a conductor, and therefore liable to 
cause loss of electrical energy, the masts will be insulated in sections, 
and will stand on an insulating base. They will be guyed to concrete 
anchorages, and will be designed to take a horizontal pull of ten tons 
at the top and a wind load of 60 lb. per sq. foot. The masts will be 
arranged in the form of a square, in the centre of which the trans- 
mitting station will be situated. The apparatus will consist of 
thermionic valve sets capable of transmitting continuously at ninety 
words a minute for reception in Poona, Johannesburg, or Perth, as 
the case may be. The new receiving station at Banbury, which 
will represent the other terminal of the Imperial chain, will be built 
on similar lines to the station already in existence there in con- 
nection with the Leafield-Abu Zabal (Egypt) link of the chain. 


Telegraph and Telephone Notes. 


Fort WiLLIAM telephone exchange, which has previously been 
restricted to local inter-communication only, was last week placed 
in communication with Inverness by means of a trunk telephone 
line. 

A Reuter's message from NEW Үокк states that communication 
tetween the United States, Ireland, France, Germany, and Northern 
Europe, through the Commercial Cable Company, was cut off on 
Monday, probably because of the seizure of the station at Waterville 
Ireland) by the Irish Irregulars. 


The Fleetwood (Lancs) telephone exchange, which was recently 
opened, has been equipped on the RELAY AUTOMATIC SYSTEM. 
The exchange has a capacity for 920 subscribers. The whole of the 
service is automatic, the nearest operator being at Blackpool (a 
distance of 8 miles) even trunk calls, which are negotiated via 
Blackpool, being set up automatically at Fleetwood. 


The WESTERN UNION TELEGRAPH COMPANY announces that, in 
consequence of communication via Ireland with the American 
continent having been interrupted, its Transatlantic cable service 
is liable to some delay. The company's three cables between Pen- 
zance and America are working as usual, so that communication 
by the system is perfectly reliable, but cannot be maintained at its 
normal high rate of speed. Deferred messages are until further 
notice subject to indefinite delay. 
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Personal and Business Items. 


SENATOR MARCONI had the honour of dining with the King and 
Queen last week. 


SIR ALEXANDER B. W. KENNEDY has joined the board of the 
Westminster Electric Supply Corporation. 


Swansea University College has awarded a diploma in electrical 
engineering to Mr. S. FIANDER, of Swangea. А 


THE ENTERPRISE MANUFACTURING Co. has recently moved 
to Electric House, Grape Street, Shaftesbury Avenue (New Oxford 
Street end), W.C.2, to which address all communications should 
besent. The telephone numbers are Gerrard 3018 and 3019, and the 
telegraphic address, “ Asrobemco, London." 


Mr. JoHN J. ASH has severed his connection with the British 
Thomson-Houston Company, where he was employed for many 
years in their Industrial Control Department, and has now entered 
into partnership with Mr. R. J. D'Arcy Hart, at 70, Victoria Street, 
London, S.W.1, where they are carrying on business as engineers 
under the name of Ash and Hart. 


HENRY WIGGIN AND Co., LtD., Birmingham, announce consider- 
able reductions in the prices of their well-known '' Ferry ”’ resistance 
wires and “ Glowray,'' “ Redray ” and “ Brightray ” nickel chromes 
for cooking and heating apparatus. Details can be obtained from 
the sole selling agents for the United Kingdom, Lionel Robinson and 
Co., 3, Staple Inn, Holborn, W.C.r. ('Phone: Holborn 6323). 


Miscellaneous. 


, The electrification of the Croydon, Purley and Coulsdon section 
of the Brighton Railway is expected to be completed next year. 

TELEGRAPH MONEY ORDERS are now accepted for most places in 
Australia. A special feature of the service is the transmission of the 
telegrams of advice at deferred rates, thereby reducing the telegraph 
charges by one-half. The full rate service is available in cases of 
special urgency. 

A MELBOURNE (Australia) manufacturers' agent, interested 
particularly in electrical goods, is at present in England with the 
object of arranging for further agencies. Particulars may be 
obtained from the Department of Overseas Trade (ref. No. 
412/20/7/3132). 

At the monthly meeting of the CARNEGIE HERO Funp held at 
Dunfermline last week, it was decided to award an allowance at the 
rate of {2 a week to J. H. Oliver, X-ray operator, Leeds General 
Infirmary, who as a result of X-ray work has sustained the loss of 
his right arm. The award is to be reviewed at the end of one year. 


It is proposed to hold the associate membership examination of 
the INSTITUTION OF ELECTRICAL ENGINEERS in London and at 
other places (at home and abroad) towards the end of October. 
Entry forms and full particulars can be obtained from the secre- 
чу of the lnstitution, Savoy Place, Victoria Embankment, London, 
W.C. 


The engineering courses (civil, mechanical, electrica] and auto- 
mobile) for the coming session in the Faculty of Engineering at the 
MERCHANT VENTURERS' TECHNICAL COLLEGE, UNIVERSITY OF 
BRISTOL, comprise not only the usual engineering subjects, but 
also instruction in French and German for scientific purposes ,аѕ 
well as book-keeping, works demonstrations, etc. 


The RovAL ASSENT was given on August 4th to the following 
Acts :—Post Office (Pneumatic Tubes Acquisition) Act, 1922; 
Telegraph (Money) Act, 1922; Electricity (Supply) Act, 1922; 
Expiring Laws Act, 1922; Ayr Burgh (Electricity) Act, 1922; 
Bristol Tramways Act, 1922; North Metropolitan Electric Power 
Supply Act, 1922 ; Grampian Electricity Supply Act, 1922 ; London 
County Council (Tramways and Improvements) Act, 1922; Black 
Country Tramways and Light Railways Act, 1922. 

On Saturday, July 29th, the CHLORIDE ELECTRICAL STORAGE 
CoMPANY held their sixth annual flower show and second annual 
sports meeting at Clifton Junction. The weather was not too 
propitious, but for all that the exhibition was most successful and 
most of the sport events were carried out. An inter-works tug-of- 
war between the Chloride Company and Pilkington's Tile and 
Pottery Company, resulted in a win for the Chloride Company for 
the second year іп succession. The world-famous Besses-o'-th'-Barn 
band played to an attendance which must have numbered at least 
eighteen hundred. 


We regret to record the death of Mr. BERNARD GODFREY. 
Mr. Godfrey was educated at Winchester College, and served 
his pupilage in engineering with Quick and Son. From 1878 
to 1880 he was engineer and manager in London for the 
Lontin Electric Light Co., erecting and working some of the 
first public electric lighting installations in London, at Alders- 
gate and Moorgate Street Stations, the old Gaiety Theatre, 
and the Opera House. In 1881 he became a partner in the firm of 
J. and E. Hall, engineers, of London and Dartford, and subsequently 
managing director of J. and E. Hall, Ltd., who were among the 
pioneers of refrigerating machinery on land and sea. 


MEASUREMENT, LTD., have issued a new edition (List A-2) of 
their pamphlet on the single-phase house service meter. 
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Companies’ Meetings, Reports, etc. 


The WESTMINSTER ELECTRIC SUPPLY CORPORATION, with a 
view to bringing the interim dividend nearer to the final dividend, 
recommend an interim dividend at the rate of 9 per cent. per 
annum, less tax. | 


The net profit of the CONSOLIDATED ELECTRICAL COMPANY for the 
year ending March 31st was £3 476, making available, with £1015 
brought forward, /4 491. A dividend of 2 per cent. has been 
declared, leaving £1 391 to be carried forward. 


The directors of W. T. HENLEY'S TELEGRAPH WoRKS COMPANY 
have declared a dividend on the preference shares at the rate of 
4] per сеп. per annum, less income tax, for the half-year ended 
June 3oth last. Also an interim dividend on the ordinary shares 
of 1s. per share. less income tax, both to be paid on 1st September 
next. 


The profit for the year to June 3oth last of BENN BROTHERS, LTD., 
amounted to £38 219, plus /8453 brought in, making /46 672, of 
which directors’ percentages absorb {11 332. The sum of £4 000 is 
being added to general reserve, bringing this account up to {12 250. 
A dividend of 17} per cent. on the ordinary shares absorbs £19 923 
leaving a balance of {11 417 to be carried forward. 


At the annual meeting of the TRowBRIDGE ELECTRIC SuPPLY Co. 
(Wars) it was stated that the result of the year's working was 
a profit o £935, which, with the amount brought forward last year, 
made (1039 for appropriation. It was decided to pay a dividend 
of 10 per cent. on the ordinary shares and of 6 per cent, on the 
preference shares, to place {425 to the depreciation fund, and to 
catry forward /158. During the year the engines and plant were 
thoroughly overhauled, and the debenture issue redeemed, so that 
s s now no charge of any kind on the company's premises or 
P . 


The net profit of WARD AND GOLDSTONE for the year ended 
March 31st last, after providing for bad and doubtful debts, depre- 
ciation on machinery plant, stock and certain investments, and all 
other charges, excepting income-tax and corporation tax, was £15 352, 
less estimated income-tax and corporation tax, £6662, leaving 
£8 729, plus {6 346 brought in, making £15075. Ап interim divi- 
dend on the ordinary shares at 3j per cent. per annum absorbed 
{1 347, leaving available {9 807. The directors propose placing 
for further reduction of preliminary expenses £2,000, carrying 
forward £7,807. 


In submitting the accounts for the year ending December 31st 
last the directors of MARCONI’S WIRELESS TELEGRAPH COMPANY 
point omat that many matters still remain unsettled, with the result 
that the: accounts once more do not reflect the true strength of the 
company’s position. The credit balance of the profit and loss 
account for the year amounted to 4275 361, which, added to the 
balance brought forward, makes ќт 093 928, subject to corporation 

fits tax and income tax. From this have to be deducted the 
dllowimg dividends: On preference shares 7 per cent. paid on 
January 31st, 1922 (£17 500), on the ordinary shares an interim 
dividend of 5 per cent. paid on January 31st, 1922 (£131 555), 
leaving £944 873 available for distribution. The directors recom- 
mend payment of the following further dividends for the year : On 
the ordinary shares 10 per cent. (making 15 per cent. for the year) 
({265 543), on the preference shares 5 per cent. (making 12 per cent. 
a Че year) (£12 500), leaving a balance of £666 810 to be carried 
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New Companies. 
Radio Appliences. 

IO APPLIANCES, LTD. (183 571).—Private company. Reg. 
August 3rd. Capital, {1 500 in £1 shares. Manufacturers of, agents 
for and dealers in all kinds of wireless and electrical apparatus. 

anent directors : S. M. Travers and F. Hart. Reg. office: 68, 
Coleman Street, E.C.2. 


Desa and Co. (Cheltenham). | 

UNN anp Co. (CHELTENHAM), LTD. (183 535).—Private 

company, Reg. August 2nd. Capital, {2000 in fr shares. То 

bare the business of electrical and general engineers carried on 

di A. E. Dunn at 21, Bath Street, Cheltenham, Glos. Permanent 

cece : W. E. Thomson and A. E. Dunn. Reg. office: 21, Bath 
et, Cheltenham, Glos. 


Midland Wireless Manufacturing end Supply Co. | 
DLAND WIRELESS MANUFACTURING AND SurPLY Co., LTD. 
(183 482) Private company. Reg. July 31st. Capital, £400 in 
I shares, To carry on the business of wireless electrical engineers 
ane Manufacturers, workers and dealers in wireless apparatus of 
l kinds, etc. First directors: A. Davies, A. Birkett, N. Birkett 
and E, ү. Birkett. Solicitor: J. W. Moxon, Hanley. 


дрена Auto Eleetrie Services.' | 
ORTHERN AuTO ELECTRIC SERVICES, LTD. (183 463).— Private 
i pany. Reg. July 29th. Capital, £5 ооо in £1 shares. Motor 
Mun Specialists, manufacturers of insulated wires and cables and 
forms of wire and cable casings, electrical and general engi- 
neers, etc. First directors: С. S. Ramsden, E. J. Chambers and 


W.H. Odgson. Secretary : T. Clough, 6, Slater Street, Failsworth. 
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Joelax. 
Jocrax, Lrp, (183 476).—Private company. Reg. July 31st. 


Capital, £500 in 475 6 per cent. cumulative preference shares of {1 
each and 500 ordinary shares of 1s. each. To acquire and turn to 


account any invention relating to electrical and other advertising - 


signs and devices, and to carry on the business of electrical, 
mechanical engineers, etc. First directors; A. J. Barnett and 
S. Jones. Reg. office: 8o, Bishopsgate, E.C. 


Wilson Hartnell (Installations) 

WiLsoN HARINELL (INSTALLATIONS), LTD. (183 439).—Private 
company. Reg. July 29th. Capital, /100 in 1s. shares. To acquire 
the installation business carried on by Wilson Hartnell and Co., 
and to carry on the business of electricians, mechanical and electrical 
engineers, manufacturers and workers of and dealers in electricity, 
motive power and light, etc. First directors: R. D. Fairclough 
and W. D. Oddy. Reg. office: 11, New Station Street, Leeds. 


Butterworth and Co. 

BUTTERWORTH AND Co. (GLASGOW), Lro.  (12315).— Private 
company. Reg. in Edinburgh, August rst. Capital £2 500 in 
shares. To carry on the business of armature winding, and general 


repairers of all kinds of electrical apparatus, electrical contractors, . 


engineers, etc. Subscribers: C. J. Butterworth, B. J. Graham 
and Mrs. Mabel Butterworth. Solicitors: Black, McCluré an 
MacDonald, 136, Wellington Street, Glasgow. ; 


Car Electrical Service. 

CAR ELECTRICAL SERVICE, LTD. (183 501).—Private company. 
Reg. August rst. Capital, {500 in {1 shares. Manufacturers of and 
dealers in dynamos, electric motors and batteries, generators of 
electricity and electric lighting and starting sets, etc. First 
directors: W. D. Oddy, R. D. Fairclough and S. Hoggart. Solicitors : 
J. Hepworth, 14, Butts Court, Albion Street, Leeds. Reg. office: 
11, New Station Street, Leeds. | 


Hartnell Hiring Co. 

HARTNELL Hiring Co., Lro. (183 508).—Private company. 
Reg. August rst. Capital, /6 ooo in 4 000 ro per cent. participating 
preference shares of £1 each and /8 000 ordinary shares of 5s. each. 
To carry on the business of electrical and mechanical engineers, 
electricians, manufacturers of and dealers in electrical machinery, 
motors, dynamos, generators and apparatus, etc. Life directors: 
R. D. Fairclough (chairman) and W. D. Oddy. Reg. office: 11, 
New Station Street, Leeds. 


Tenders Invited and Accepted. 


UNITED KINGDOM. - 


CowPER CHURCH, BURNTISLAND (FIFE), August 15th.—Electric 
lighting. Specifications will be shown by Mr. John Gilchrist, opposite 
the church. | 

COCKFIELD (DURHAM) WoRKMEN'S CLUB, Front Street, Cockfield, 
August r6th.—Engine, dynamo, 150 Ah battery, etc., for 38 light 
installation. Tenders to. the Secretary. 


MACCLESFIELD CORPORATION, August 17th.—Centrifugal pump 
and 5 B.H.P. motor. Specification from Manager, Sewage Outfall 
Works, Prestbury, near Macclesfield. 


REIGATE CORPORATION, August 22nd.—Supply and laying of 
high pressure concentric and low pressure twin paper insulated 
cables. Specifications, etc., from Mr. C. H. Wordingham, 7, 
Victoria Street, London, S.W.1, and 11, Mosley Street, Manchester. 


MANCHESTER TRAMWAYS COMMITTEE, August 22nd.—Electrodes 
for welding, permanent way points, tongues, crossings, and hardened 
steel centres. Specifications, etc., from the General Manager. 


METROPOLITAN ASYLUMS BOARD, August 3oth.—(a) Telephones 
at Colindale Hospital, Hendon, and (b) storage battery for Grove 
Hospital, Tooting. Specifications can be obtained at the Board's 
Offices, Embankment, E.C., on August 12th. 


STOCKTON-ON-TEES CORPORATION, August 31st.—Three months’ 
supply of stores and materials for the Electricity Department. 
Forms of tender, etc., from the Electrical Engineer. 


EDINBURGH CORPORATION, September 5th.—Electrical equipment 
for 80 tramcars. Specifications, etc., from the Tramways Manager, 
2, St. James’ Square, Edinburgh. я 

PORTSMOUTH CORPORATION. September 6th.—Electric light 
fittings for municipal housing schemes. Particulars from the Town 
Clerk. 


AUSTRALIA. t 

VICTORIAN RAILWAYS, October r1th* :—Supply and delivery at 
the electric light station, Melbourne, of an electric storage battery 
with accessories and spares. (Contract No. 35 090.) 


VicroRiA Raitways, October 18th* :—Supply and delivery at 
the electric light and Pintsch gas station, Melbourne, of a static 
transformer complete with oil, and a motor generator, set complete 
with accessories. (Contract No. 35 089.) 


mere IDcX—————— — — OA аы 


* Particulars from the Department of Overseas Trade. 
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COMMERCIAL INTELLIGENCE. . 


County Court Judgments. 

[NorE.—The publication of extracts from the ''Registry of 
County Court Judgments " does not imply inability to pay on the 
pet of the persons named. Many of the judgments may have 

settled between the parties or paid. Registered judgments 

are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 
ELCHARD ELECTRIC CO., ri4, Oakfield Road, Liverpool, 

engineers. £17 13s. 4d. June 8th. ; 
LORD, Albert, 33, Westgate, Burnley, electrical contractor. 

£18 12s. 3d. June 8th. 
STANDARD ELECTRIC SIGN CO., LTD., 62, Oxford Street, W. 

£10 175. тоа. June oth. 


Deed of Arrangement. 


KEATING, Thomas Archer, 186, Westcombe Hill, Blackheath, 
electrician. Filed July 26th, composition of 17s. 6d. in the f, 
payable by instalments of not less than 2s. 6d. each; debtor 
to pay trustees £80 on signing, £125 on October 1st, 1922, and 
£125 on January rst, 1923, and as from September 1st, 1922, 
£4 weekly, until sufficient received to pay the said composition ; 
secured by an assignment upon trust, etc. Trustees, W. A. J. 
Osborne, Balfour House, Finsbury Pavement, E.C., and 
another. Liabilities unsecured, £634; assets, less secured 
claims, £995. 


RECEIVERSHIP. 

BRITISH ILLUMINATED SIGN CO., LTD.—R. Stephens, of 31, 
Lombard Street, E.C.3, was appointed receiver or manager on 
July 2oth, 1922, under powers contained in debenture dated 
August 8th, 1921. ' 


Mortgages and Charges on Limited Companies. 


(Nore.—The Companies Act of 1908 provides that every Mort. 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Su under the Companies Act, 

ify the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.] 


BUCKLEY SAUNDERS AND CO, LTD. (late NATIONAL 
ELECTRIC WELDING CO., LTD.), Londen, S.W.—Regis- 
tered July zoth. Хт ооо debentures, part of £4009; general 
charge. */7oo. December 315, 1921. 

LOW GENERATOR AND ENGINEERING CO., LTD., Alperton. 
— Registered July 21st, £2000 debentures, dated July 7th, 
1922; charged on Sonic Works, Alperton, also general charge. 
*{2000. July 21st, 1922. 

RODD (к. J.), LTD., Walton-on-Thames, electricians.—Registered 
July 18th, charge to bank securing all moneys due or to become 
due to the bank ; charged on land and premises at Walton-on- 
Thames. *£3 500, June Oth, 1922. 


Satisfaction. 
DAWLISH ELECTRIC LIGHT AND POWER CO, LTD.— 


Satisfaction registered July 24th, £150, part of amount regis- . 


tered August 15th, r9rr. 


London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Companies Winding-up Voluntarily. 

BROTHERTON EDISWAN TUBES AND CONDUITS, LTD.— 
R. H. Johnston, 49, Queen Street, Wolverhampton, appointed 
liquidator. 

CONNER MAGNETO AND IGNITION, LTD.—A. L. Wallis, 
31, Copthall Avenue, E.C.1, appointed liquidator. 

LT.E. ELECTRIC COMPANY (1907), LTD. D. H. Jeboult, 9, 
Walbrook, London, E.C.4, appointed liquidator. Mecting of 
creditors at the office of the hquidator, on Wednesday, August 
6th, at r2 noon. 

LIVERPOOL ROGERSON INSULATION CO, LTD. R. T. 
Warwick appointed liquidator. 


Benkruptcy Information. 

CALDWELL, William, carrying on business as CALDWELL AND 
SON at 26, Victoria Road, Hale, co. Chester, electrical engineer. 
Receiving order, July 29th. Debtor’s petition. 

NORKIS, Joseph Richardson (trading as the ACME ELECTRICAL 
CO.) 80, Warley Road, Blackpool, electrical engineer and 
contractor. First meeting, August rrth, 10.30 a.m., Official 
Receiver's Offices, 13, Winckley Street, Preston, Public 
examination, September 22nd, 3 p.m., Court House, South 
king Street, Blackpool. 
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ROLLINSON, Joseph Ernest, 5, Tavistock Chambers, Beastmarket 
Hill, Nottingham, electrical engineer and contractor. Receiving 
order, July 26th. Debtor’s petition. 


Notice of Intended Dividend. 

DEPLEDGE, Robert Adrian, late 102; now 53, Frodingham Road, 
Scunthorpe, Lincolnshire, electrical engineer. Last day for 
receiving proofs, August 16th. Trustee: S. F. Forrester, 1, 
Town Hall Street, Grimsby. 


Notices of Dividends, 

LIDDELL, Robert Henry (trading as LIDDELL AND McINNES, 
at 4, The Crescent, Carlisle), electrical engineer. Amount per /, 
5s. 634. First and final. Payable, August 8th, Official 
Receiver's office, 34, Fisher Street, Carlisle. 

THREAPLETON, William Walton, Thornbury Road, Bradford, 
electrical and mechanical engineer. Amount per £, Os. 94. 
First and final. Payable August roth, Official Receiver's 
Office, 12, Duke Street, Bradford. 


Partnerships Dissolved. 

KIRKBY, Thomas Moore and LIVESAY, Arnold Grant, engineers, 
Lloyds Bank Buildings, King Street, Manchester, by mutual 
consent as from July 31st, 1922. Debts received and paid by 
A. G. Livesay, who will carry on the business under the style 
of A. G. Livesay, at the same address. 

LITCHFIELD, Gordon Arthur, Radcliffe-on-Trent, builder, and 
WALKER, Harry, Beech Avenue, Nottingham, electrician, as . 
dealers in electrical wireless apparatus and fittings, under the 
style of the NOTTINGHAM RADIO SUPPLIES, at 3, The 
Poultry, Nottingham, by mutual consent, July 31st, 1922. 
Debts received and paid by G. A. Litchfield, who will continue 
the business under the same style. 

MELLING, William, sen., MELLING, William, jun., and PIL- 
KINGTON, Fred Wearden, electrical, etc., engineers, 22A, 
Virginia Street, Southport, under the style of MELLING, 
SON AND PILKINGTON, by mutual consent as from July 
29th, 1922. 


Benn Brothers’ Other Journals. 


. Some Features of the Current Issues. 


THE CABINET MAKER.—" Fabricsin Furnishing and Decoration ”’ ; 
* Cushion Design ’’; '' Practical Window Dressing.” 
THE CHEMICAL AGE.—'‘ Some Impressions of Dr. Herman 


Plausen,’’ by Dr. S. P. Schotz; '' The Examination of Essential 
Oils,” by B. Lewis. 

THE FRUIT GROWER.—'' Leaf Scorch on Fruit Trees”; “Mr. 
Geo. Swift's Gift to the Nation ” ; '' Fruit and Vegetable Transport 
by Road.” 4 

GARDENING ILLUSTRATED.—'' Some Summer Flowering Spiraeas"; 
“ Varieties of Greengage Plums " ; '' Layering Carnations.” 

THE Gas WoRLD.—'' The Therm and the Cubic Foot ’’; '' Pro- 
posed Gas Supply to a Rural District of Kent ” ; '' Report of the 
Annual Meeting of French Gas Engineers.” 

THE HARDWARE TRADE JovuRNAL.—' Hand Tools for Belgium ” 
“ Securing an Order for Fixing"; “* An Exhibition of Canadian 
Brushes.” 


Prices of Metals, Chemicals, etc. 
^ Turgpay, AUGUST 8. 


Price. Inc. Dec. 
Copper— 
Best Selected .. per ton {67 5 о 158. — 
Electro Wirebars .. i £72 0 o — — 
H.C. Wire, basis .. per lb. ов. тойа. — — 
Sheet FEN Me - os, ro¢d. — — 
Phosphor Bronze Wire (Telephone)— 
Phosphor Bronze Wire, 
basis .. per lb. 1з. 284. — — 
Brass 60/40— 
Rod, basis а» " 7d. — — 
Sheet, basis s ‘i 9}. — m 
Wire, basis са yj 9;а. — 
Pig Iron— 1 
Cleveland Warrants perton јд 14 о — — 


Galvanised steel 
wire, basis 8 S.W.G. „ £18 о о — — 
Lead Pig— 


English .. MC K £26 15 О — 98. 

Foreign or Colonial M £25 7 6 — 58: 
Tin— 

Ingot zu Ps = £161 0 o — £1 12 6 

Wire, basis .. per lb. 23. 21d. — 


Aluminium Ingots per ton {100 о о 
Spelter .. P - T £31 12 6 7s. 6d. 
Mercury T .. per bottle £11 Іо о 2s. 6d. 
Sulphur (Flowers)—Ton {10 158. Sodium Chlorate—Per lb. 31d 

„ (Roll-Brimstone)—per ton Sulphuric Acid (Pyrites, 168°) 


£10 158. per ton, £7 тоз. 
Sodium Bichromate.—Per lb. sd. Copper Sulphate.—Per ton, 
Boric Acid (Crystals). Per ton £60. £26 5s. 


Rubber.—Para fine, ro4d.; plantation 1st latex, 71d. 
The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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Reference Index to Recent 
Wireless Publications. 


R.000. RADIO COMMUNICATION (GENERAL). 


Armstrong Patent Sustained (Wireless Age, 9, p. 62, May, 1922). 
Report of appeal decision upholding Armstrong's '* Feedbach "" patent. R.0oo. 


О.а. Orawley. Wireless and Wires (St. Martin’s-le-Grand, 32, pp. 75-78, April, 1922). 


R.ooo. 
A. H. Griswold. The Radio Telephone Situation (Radio Topics, 2, pp. 20-22, June 
1922). R.ooo. i 


A. H. Griswœld. The Bell System in Radio (Wsreless Age, 9, pp. 42-45, May, 1922)» 
Re patent agreements and special broadcasting facilities. R.ooo. й 
R. W. King. The Voice with the Nation-Wide Audience (Scientific American, 78, 
. 120, February, 1922). К.ооо. | 
Е. J. Nally. On Radio Conditions (Telegraph and Telephone Age, 40, p. 253, 
June 1st, 1922). R.ooo. 
The Brooklyn Radio Show (Radio News, 3, p. 1093, June, I922). R.ooo. 
Development of Radiotelegraphy in Czecho-Slovakia (Wireless Age, 9, p. 5o, May, 
1922). R.ooo. 
A. Шс аш. The shortcomings of radio legislation (Radto-Revue, І, pp. 15-20, 
April, 1922). R.007. : НИЙ 
Canadian authorities taking steps to prevent alleged interference (Aviation and 
Wireless News (Toronto), 4, p. 23, January, 1922). — R.097. 
а. H. Dacy. Further developments in the deliberations of the National Radio 
Conference (Scientific American, 126, p. 375, June, 1922). R.007. : 

И. Fawcett. Shipping activities of the U.S. Dept. of Commerce: Regulation of 
Radio Communication (Marine Engineering and Shipping Age, 27, p. 88, 
February, 1922) R.007. xy 

How the U.S. will govern radio (Wireless and Aviation News, 5, p. 22, March, 1922). 


R.007. 
Radio Polidag Plan (Telegraph and Telephone Age, 40, p. 132, March 16th, 1922). 
R.007. 
бшш. jurisdiction in radio broadcasting (Telephony, 82, p. 30, May 13th, 1922). 
.007. : 
The Radiotelegraphic Union (Journal Télégraphique, 46, pp. 84-85, May 25th, 1922). 


R.007/091I. : ; : 
A New Bill оа in Congress to Regulate Radio (Radio Topics, 2, p. 25, June, 
1922). R.o07. : : : 
Welcome d secar dise Patents (Wireless World and Radio Review, 10, p. 479, 
July 15th, 1922). : : 
Deals with the relations between the Marconi Co. and radio amateurs. R.oo8. 
L. M. Cockaday. Radiotelephony for Everyone (F. A. Stokes Co., New York, 1922. 
Price, $1.50). 
New publication, R.020. : 7 Р 
J.B. Dow. The Continuous Wave Manual (Pacific Radio Publishing Со., San 
. Franctseo, 1922. Price, $1.00). 
New public ation. R.020. 
F. Yates a nd L, Q. Pacent. The Complete Radio Book (Century Co., New York, 
1922. Price, $2.00). 


New publi c ation. R.020. ge cal 
Radio Directory, Vol. 1. (Radio Directory and Publishing Co., New York, 1922. 
се, $1.00). R.020. 


| P. Boucheron. Technical Terms used in Radio (Telegraph and Telephone Age, 40, 


P.224, May 16th; pp. 246-247. June Ist, 1922). К.озо. 
J. Brun. Manuel de Radiotélégraphie Appliquée (Radioélectricité, 3, p. 53D, May, 


1922). 
К review R.oso. . " 
P. E. Edelman. Experimental Wireless Stations (Electrician, 88, p. 469, April 21st, 
1922.) 
k review R 


Book review, К.оѕо. ЕЯ 
С. Jones. Model Questions and Answers on the Thermionic Valve (Telegraph and 
Telephone Journal, 8, p. 139, June, 1922). 
Tevie уе, К.оѕо. ; 
W.H. Marchant. Marine Wireless Pocket Book (Telegraph and Telephone Journal, 
8, p. I39, June, 1922). 
Book review, К.оѕо. à 
E.Q. Mittel. Continuous Wave Wireless Telegraphy (Signal, т, pp. 13-14, 


review, R.050. { 
J. H. Morecrott. Principles of Radio Communication (Electric Journal, 19, p. 35, 
May. 1927), 
n Book review, R.o50. 
. E. Priestley. " Work of the R.E. in the European War, 1914-19"' (Post Office 
Electrica] Engineers’ Journal, 15, pp. 96-98, April, 1922). 
б о. 


w. Richardson. The Emission of Electricity from Hot Bodies LARTER 


.B.8leepey- c. 29. |! | 
99per. Construction of Radiophone and Telegraph Receivers for Beginners 
ook review аа р. 53. Мау, 1922). 
"E Sieepe г, How to Make Commercial Type Radio Apparatus (Wireless World 
Book терт ad i. 10, pp. 430-431, July rst, 1922). 
ш ‚ег: Directive Wireless Telegraphy (Wireless World and Radio Review, 
QE: 491, h, 1922). - 
perc Magd на 
Telep pone Receiving (Electric Journal, 19, p. $3, May, 1922; Telegraph and 
kr Phone Age, 40, p. 249, June rst, 1922). 
Modi&cati EY- R.050. 
LN in the examination for operator's certificate [France] (Radtoélectricité, 
an 219-22 , 1922). R.073. 
A-A. Campbeii-Swinton." Some Early Electrical Reminiscences (Journal of the 
Includes ftom of Electrical Engineers, 60, pp. 492-495, April, 1922). 
: eferences to the early wireless experiments of D. E. Hughes. R.090. 
Rete Address to the Wireless Society of London (Wireless World and Radio 
р ctibes tp TO, pp. 407-415, July rst, 1922). . M 
With some ree € early experiments and developments of radio communication, together 
How Marconi *nt physical theories (quantum, ete.). R.ogo. 
М.Е К.ооо, scovered Wireless (Popular Wireless, 1, pp. 36-37, June 17th, 1922). 


4 norime. The World's First Wireless Telephone News Service (Radio News, 
Describe, 1070-1071, June, 1922). E 
У. Quinet, the earlier radiophone experiments made by the MarconiCo. | R.090/530. 
tele bh he eene position and the developinent of wireless telegraphy and 
Rich ony uring 1921 (L'Electricien, 53, pp. 49-56, February rst, 1922). 
0. 
D. Sarnof 


1922), Radio of To-day and To-morrow (Wireless Age, 9, pp. 26-30, June, 

. 090/559. . . А 
43, p. 648 5 Future of Wireless Telephony at Sea (Elektrotechnische Zetischrift, 
J. Rousse. 48, May rrth, 1922). R.090. | | 

- 219, April € Present position of Wireless Teiephony (La Nature, 50 (1), pp. 214- 
Commander's 8th, 1922). R.094/346. 

Biography ,-; ©. Hooper. (Radio News, 3, p. 1116, June, 1922). 
7 and Portrait. R.097. 
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R.100. RADIO PRINCIPLES AND THEORY. 


H.W. Nichols. Radio (Western Electric News, 11, Pp. 20-23, May, 1922). R.roo. 

A. Press. ^ шо Resumé of Radio Science (Electrician, 89, pp. 34-35, July 14th; 
1922). ‚тоо. 

Remarkable distance records (Wireless Age, 9, pp. 57-58, May, 1922). К 100. 

U. Doi. The Velocity of Propagation of Electromagnetic Waves (Proceedings of the 
Physico- Mathematical Soctety of Japan, 4, 71-85, April-May, Mrd R.111. 

L. W. Austin. The Monthly Averages of Signal Strength of Nauen in ashington, 
I915-1921, and The Monthly Averages of Atmospheric Disturbances in 
Washington, 1918-1921 (Proceedings of the Institute of Radio Engineers, xo, 
PP. 153-157, June, 1922). 

The averages of the measurements are given graphically. The methods of measure- 
ment used are.described and analysed. R. 113/270. 


L. W. Austin. Reception Measurements at Naval Radio Research Laboratory,. 
Washington (Proceedings of the Institute of Radio Engineers, 10, pp. 158-160, 


june, 1922). 

Signal intensity using an autodyne receiver was measured by comparison of tele- 
phone current with that produced by a known audio frequency electromotive force. 
The signals from Bordeaux, Lyons, and Nauen were measured during February and 
March, 1922, at approximately 10 a.m. and 3 p.m. The results are given. 
R. 113/270. 

E. Bellini. The errors of radio goniometric bearings (Radto-Revue, 1, pp. 7-11, 
April, 1922.) R. 113. 

A.Qibbs. Effects of Aurora on Telegraphs, Telephones and Wireless in New Zealand 
LIU and Telephone Age, 40, pp. 245240, June rst, 1922). R. 113. 

Q.W.Piokard. The Direction and Intensity of Waves from uropean Stations 
(Proceedings of the Institute of Radio Engineers, 10, pp. 161-125, June, 1922). 

The deviations of radiogoniometric readings from the true bearing of distant 
and nearby stations were measured at a suitable location with a coil antenna and 
receiver. In addition toerrors due to physical obstructions in the path of the incoming 
wave, errors varying with the time of day were measured. Radiogoniometric 
measurements were also made during an intense aurora. The intensity of the field 
of the incoming signals was also measured by means of a resistance network, and the 
necessary apparatus is described. R. 113/270. 

F. P. White. The Diffraction of Plane Electromagnetic Waves by a Perfectly 
Reflecting aay (Proceedings of the Royal Society, 100 a, pp. 305-325, February 
Ist, 1922). . II3. 

L. W. Austin. The determination of the direction of atmospheric or static disturb- 
ances in radio (Jahrbuch der draktlosen.Telegraphie, 19, pp. 115-126, February, 
1922). R. 114/113. 

M. Baumier. On the simultaneous occurrence of atmospheric disturbances (J'ahrbüch 
der draMlosen Telegraphte, 19, pp. 102-109, February, 1922). К. 114. 

E. di Nardo. Atinospherics (1'4маюя, І, pp. 6-10, December ISth, 1921). К. 114. 

A. ibi ced On Ai Earth Resistance of Antennæ (Electrician, 88, pp. 685-686, 

une oth, 1922). 

Abstracted from an article in the Jahrbuch der drahtlosen Telegraphie describing 
improvements to the earthing system at Nauen. R. 120/240. 

H. J. Round. Compensation for Aerial Wavelength Changes (Wireless Age, 9, 
рр, 63-64, June, 1922). R. 120/140. 

F. Addey. The Theory of Action of the “Short Wave’’ Condenser (Electrical 

Review, 90, pp. 724-725, May 26th, 1922). . R. 121/142. 

H. H. Beverage. A Selective Receiving Antenna (Wireless Age, 9, pP. 62-63, 
June, 1922). R. 121. 

The aerial of the Eilvese radio station (Génie Civil, 79, p. 594, December 31st, 1921; 
Annales des Postes, Télégraphes et Téléphones, 11, p. 539, March-April, 1922). 
К. 121. 

Condenser Antennas (Wireless Age, 9, р. 17, June, 1922). R. 122. 

W. C. C. Duncan. Antenna Reactances (Aviation and Wireless News (Toronto), 
4, pp. 11-14, January, оу R. 127. 

G. Q. Blake. The Modern View of Electricity and the Three Electrode Valve 

AM ды of the Wireless Society of London, 3, pp. 39-48, May, 1922). R. 130. 

A.L. = Vacuum Tubes (Telegraph and Telephone Age, 40, р. 188, April 16th, 

1922). R. 130. 

L. P. Wheeler. On the Operating Characteristics of the Audion (Physical Review, 
19, p. 531, May, 1922). r 

The operating characteristics are computed from the static characteristics by taking 
account of the impedance in the plate circuit. R. 131. 

H. de Bellescize. Phenomena of Retroaction in Tuned Amplifiers (Radtodlectrictté, 
3, pP. 183-187, May, 1922). 

A mathematical discussion of the peculiar tuning and other phenomena often found 
with amplifiers associated with several tuned circuits. R. 132/134. 

М. Latour. Arrangements of Negative Resistances (Revue Générale de Р Electricité, 
I1, pp. 190-191, February 11th, 1922). R. 132. 

High versus Low-Frequency Amplification (L'Electricité pour Tous, 4 pp. 7-8, 
January 3151, 1922). R. 132. | 

New үче s Power Amplification at Audio Frequencies (Radio, 4, p. 34, February, 
1922). « 132. 

E. Alberti and Q. Ziokner. The wave-form and phase of the Oscillations from 
Electron Tube Generators (Zeitschrift für technische Physik, 3, pp. 127-128, 
April, 1922. R. 133. | | 

Ө. Faoocioli. Triple harmonics in transformers (Journal of the American Institute 
of Electrical Engineers, 41, pp. 351-359, May, 1922). R. 133. 

C. Qutton. On the maintenance of oscillations in several oscillation circuits by 
means of a single three-electrode valve (Annales des Postes, Télégraphes et 
Téléphones, 11, pp. 676—684, May-June, 1922). 

' Several cases are considered ; including those when the.severa] circuits are tuned 

to harmonics of the fundamental oscillation ; and the case of two circuits with very 

smal} frequency difference. Circuit diagrams are given. А 

C. Qutton. n the establishment and maintenance of oscillations in an amplifying 
relay (L'Onde Electrique, 1, pp. 261-270, May, 1922). 

A der MaN a treatinent of the production of oscillations by a three-electrode 
valve. . 133. 
W. Rogowski. The valve transmitter with intermediate circuit and mixed primary 

and secondary grid coupling (Zeitschrift für technische Physik, 3, pp. 136-141, 
April, 1922). 

Q. Joos. Оп the form of the current in an A.C. circuit containing inductance and an 
electric valve of given characteristic (Jahrbuch der drahtlosen Telegraphie, 
I9, pp. 109-115, February, 1922). R. 134. 

A.W. Ний. Magnetic Control of Thermionic Emission from a straight wire by 
current iu the wire (Physical Review, 19, pp. 533-534. May, 1922). 

It is shown that there is a critical value for the ratio of the p.d. to the current in the 
filament which determines whether or not any emission will reach the enclosing 
cylindrical anode. R. 138. f 
G. Stead and E. O. Stoner. Low Voltage Glows in Mercury Vapour (Proceedings 

of the Cambridge Philosophical Society, 21, pp. 66-74, May 23rd, 1922). | 

Experiments are described on the effect of varying conditions on the glow potentials 
of mercury vapour in soft thermionic tubes, using a special type of tube. Charac- 
teristics of the discharge are given for various temperatures. R. 138, 

L. Bouthillon. Some thcorems on the natural oscillations of circuit networks 
(Revue Générale de V Electricité, x1, pp. 656-661, Мау 6th, 1922). R. 140. 

A. T. van Dyck. Helpful Hints on Tuning (Radio (Toronto), 5, pp. 30-31, May, 
1922). . 

Proper Tuning is a big factor in radio receiving (Aerial Age Weekly, 15, p. 259, May 
22nd, 1922). . 140. | . "m 

A. A. Robb. Оп а Graphical Solution of a Class of Differential Equation occurring in 
Wireless Telegraphy (Philosophical Magazine, 43, pp. 206-215, January, 1922). 


R. 140. | m ЛАВИ 
Е. Bellini. Chains of Magnetically-Coupled ЗЕ (Electrician, 88, рр. 560-561, 
May r2th, 1922; see also р. 595, May roth, 1922). "T 
The results of an earlier communication dealing with three coupled circuits are 
extended to 4, 5, and » circuits. R. 142. А А 
А. Castellain; С. Н. Aitken. Some Effects of сара Е Induction 
(Wireless World and Radio Review, 10, pp. 490-491, uly туеп, T 3 os 
Correspondence relative to further experiments on tbe lines of those described by 
J. H. Reeves in a recent paper with the same title. R. 142/430. 
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O.F. Jenkin. A Dynamic Model шаная the Action of Tuned Electrical Circuits 
Wiveless ers d and Radio Review, 10, pp. 379-380, June 24th, 1922; MA 
'rqde Su lement (Engineering Section), 10, p. 166, June 17$h, 1922). 

А. Kalahne. e effect of аша couplings on the PUPA а), већа: “Nis 
technische Physik, 3, pp. 214, June, 1922). К. 

М. von Korshenewsky an M. ein. The Coupling of Ostillation Circuits (Zest- 
schrift für technische Physik, 3, pp. 121—122, April, 1922). R. 142. 

N. v. Korshenewsky. The differences in the initia oscillations with inductive and 
capacitative сүр of two oscillation circuits with forced oscillations (Jakr- 
büch der drahtiosen elegraphie, I9, pp. 94-101, February, 1922). R. 142. 

8. P. once. Oscillations in Three Coupled Electric Circuits (Wireless World and 
Radio Review, 10, pp. 451-652, 2. uly 8th, 1922). 

A mathematical treatment. 

B. van der Pol. Chains of Missalis Coupled Circuits (Electrician, 89, p. 33, 
July r4th, 1922). 

A mathematical paper extending a recent paper by E. Bellini, on the lines of an 
earlier paper published by the author. R. 142. 

J. H. ves. Some Effects of Capacity on Mutual Induction with Special Reference 
to their application to the elimination of Jamming (Wireless World and Radio 
Review, то, pp. 346-350, June 17th; pp. 380-384, June 24th, 1922. 

Experiments on circuits utilising combined magnetic and electrostatic coupling 
are described, with the results of tests on their ability to eliminate jamming. Dis- 
Ru. of the paper (read before the Wireless Society of London) is also included. 

142 

M. Philippeon. On a new type of resistance exhibited by electrolytes (Bulletin 
dela се des Sciences del’ Academie Royale de Belgique, pp. 76-80, February 
4th, 1922 

Measurements are quoted of the apparent reactance of electrolytes to currents of 
various radio frequencies. AR.144. 

Q. A. Campbell. Mutual inductónces S Grounded Circuits (Physical Review, 19, 

p. 387-388, April, 1922). R. 14 

D.W.Dye. Calculation of a Primary Standard of MutualInductance of the Campbell 
Type and Comparison of it with the similar N.P.L. standard (Proceedings of 
the Royal Society, 101A, pp. 315-332, July 1st, 1922). R. 145/23 

J. Kruithof. The natural frequency of single layer coils (Archiv für S Elekirotehknik, 
II, pp. 77-84, June roth, 1922). 145. 

B. Rolf. Dn the Calculation of. the Inductance of square section coils ( еы 
der draktlosen Telegraphie, 19, pp. 127-129, February, 1922). 145. 

M. Meroler. On the Harmonic chronisation of Electric Oscillations (Comptes 
Rendus, 174, pp. 448-450, February 13th, 1922). R. 146. 

A. Givetet. How to avoid distortion of the voice in radio telephony (Radio- Revue, 
I, pp. 29-32, May, 1922). R.148. 

A. Mackson. Principles of Radio Telephony (Wireless Age, 9, pp. 72-74, June, 
1922). R.148/150. 

L. rennen: Radio Reception by means of the Senses of sight and touch (Radio 

3 р. 593, January, 1922). К. 160/365/490 

J. Hollingwe h. Notes on the Design of Closed. Con “Receiving ‘Sets (Wireless 

World and Radio Review, то, pp. 351-354, June 17th, 1922). 

The input impedance of the first valve of a receiving amplifier as affected by the 
plate circuit impedance of the same valve may have a serious effect on the amplifica- 
tion obtainable. Means are described of overcoming this loss by using transformer 
h.f. inter-valve coupling for the first valve, and resistance-capacity coupling for 


subsequent stages. R.160/342. 
R.200. RADIO MEASUREMENTS AND 
STANDARDISATION. 


Applications of the three-electrode valve to tens and measurements (L'Electricien, 


FED AS 227-228, May 15th, 1922). R.20 
R. L. th-Rose. Sercening Valve Oscillators (Wireless World and Radio Review, 


16, AN GF отето Ist, 1922). R.201. 
а. W. Ca Method of determining Resonance (Radio, 4, p. 21, 
очу 29210 ^R 202 


A synchronous commutator is used to rectify the a.c. current flowing through, or 
the a.c. voltage across the ырл. under test (resistance or condenser). R.220/240. 
H. B. Dwight. The Self-Inductance = Circular Coils (Electric Journal, 19, 

Aui 268-270, June, 1922). R.22 

N.H.Willlams. Power Factors in Radio Circuits (Physical Review, 19, pp. 417-418, 
April, 1922). R.240. 

F. Trautwein. New methods of measuring high-frequency alternating currents 
with eae ee tubes (Zeuschrift für technische Physik, 3, pp. 123-127, April, 
1922). 250. 

M. H. Belz. The Measurement of Magnetic Susceptibilities at High Frequencies 

нш of the Cambridge Philosophical Society, 21, pp. 52-55, May 23rd, 


1922 
A heterodyne beat method is employed, the specimen under test being introduced 
into a coil in one oscillating RU thus altering the inductance and thercfore the 
frequency of the circuit. R.2 
Directions for the Study of Hard Composite Dielectrics (Insulating Materials) 
(Journal of the Institution of Electrical Engineers, 60, pp. 565-574, May, 1922). 


281. 
w. 8. Flight. The Dielectric Strength of Solid Insulating Materials (Electrical 
кое, 90, рр. 39-41, January 13th, 1922; pp. 76-79, January 2oth, 1922). 


R.2 

w.s. Flight. Effect of Heat on the electric strength of some commercial insulating 
materials Гн Institute of Electrical Engincers, 60, pp. 218-235, February, 
1922). 281 

J. R. Weeks. The Dielectric Constant of Mica (Physical Review, 19, pp. 319-322, 
April, 1922). R.281. 

A. Gradenwitz. Where human speech is put on the dissecting table (Scientific 
American, 78, p. тоо, February, 1922). R.29o. 

N. Lea. The Performance of a Radio Telegraphic Transmitter, with Special Refer- 
ence to the New Installation at North Foreland (W ireless World and Radio 
Review, 10, pp. 384-388, June 24th, 1922). 

Paper re ad before the L.E.E. Wireless Section describing measureinents of the 
losses in various parts of the installation. R.290/620/240. 


R.300. APPARATUS AND EQUIPMENT. 
D. B. MoGowan. Modern Cominercial Apparatus (Redio, 4, p. 23, February, 1922). 


R.300. 

Radio Installation Rule Revision—Proposed Revision of National Electric Code 
(Telephony, 82, pp. 20-22, June 3rd, 1922).  R.300. 

Wireless at the Paris Fair (May, 1922) (Radiotlectricité, 3, рр. 228-229, May, 1922). 


306. 
Reinforced Concrete Radio Mast designed to withstand Earthquakes (Popular Science 
Monthly, 100, p. 63, February, 1922). R.320. 
T. L. Eokersley. An Investigation of Transmitting Acrial Resistances (Journal of 
the Institution of Electrical Engineers), 60, pp. 581-604, May, 1922). 
Describes experiments with various countcrpoises or " earth-screens "’ 
the theory of the arrangements. R.322/326/122/126. 
E. M. Sargent. Successful Experiments with Earth Antennae (Radio, 4, p.p 10529, 
February, 1922). 
A comparison of ground versus aerial transinission and reception. 
F.W. тосе 


and gives 


R.323 
Improved Loop Acrial System (Wireless Age, 9, p. 67, June, 1922). 


с.а. сеу. Direction Finding by Wireless (St. Martin's-le-Grand, 32, pp. 4-7, 
anuarv, 1922). R.325 

F.W.Dunmore. Thc Radio Direction Finder (Radio News, 3, p. 588, January, 
1922). R.325 

С.8. Franklin. Short- -wave directional Wireless Telegraphy (Electrical Review, 

90, p. $24, June gth, 1922). R. 325/402. 
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F. A. Koister and F. W. Dunmore. The Radio Direction Finder (Radio, 4, pp. 
23-24, June, 1922). R.325/514. 

Lubben. Improving the Earthing Resistance of Antenna (Zeitschrift far Fernmelde- 
technik, 3, pp. 45-46, March 16th, 1922). R.326. 

J. H. O. Harrold. Thermionic Valves applied to Wireless Telegraphy (The Signal, 
I, pp. 12-15, February, 1922). 330. 

A. W. Hull. The Magnetron (Annales des Postes, Télégraphes et Téléphones, x1, 
pp. 502-524, March-April, 1922). R.330. 

J. Joseph. Some Practical Applications of the ee Valve (Telegraph and 
Telephone Age, 40, p. 129, March 16th, "wan 

J.P. Prangnell. А Five-electrode Valve (Wireless wol and Radio Review, 10, 
PP. 377-378, June 24th, 1922). 330 

Vacuum Tube without Storage Battery (A viation and Wireless News (Toronto), 4, 
pp. 18-20, January, 1922; Radio Topics, 2, pp. 5-6, February, 1922). R.330. 

A Vacuum Tube without Storage Battery for Radio Reception (Electrical Times, 61, 
p. 559, June 8th, 1922). 

A brief description, with illustration and characteristic curves, of a three-electrode 
thermionic valve designed by the Westinghouse Electric and Manufacturing Co. 
kon .S. A.), the filament of which requires o'2 A at 1°1 V, with a plate voltage of 22. 


А2 i. Wileon. Vacuum Tubes (Telephony, 82, Р" R. 330. 
The Langmuir Condensation Pump (Electrician, 8 Elecirical 
Times, 61, p. 591, 7 шо 15th, 1922). 
A short description of the apparatus manufactured by the British Thomson- 


Houston Co. -331. 
The Production of Beats at Audio-frequency (Wireless World and 


29, April rst, 1922). 
p. 634, May 26th, 1922; 


М. 8. Pocook. 
Radio Review, 10, pp. 375-377, June 24th, 1922). 

Discusses various arrangements of valve apparatus making use of beats, and of 
double heterodyne arrangements for detecting minute changes in the electrical 
i ER VR of one of the circuits. R.340/343. 

. Adam. The Construction of Low-frequency Amplifying Receivers (Radto- 
électricité, 3, pp. 210-215, May, 1922). R.342/343. 
Amibe don of Telephony (Wireless World and Radio Review, 10, pp. 485-486, 
July 15th, 1922). R.342/343. 


а. M. Best. ео of a аа Amplifier from standard parts 
eor , pp. 13-14, February, 1922) 
а. а. Blake. The Addition of one stage of H.F. amplification to the Reinartz 


Tuner (Wireless World and Radio Review, 10, pp. 445-446, July 8th, 1922). 


R.342 

H. E. Busecy. Improvements in Audio-frequency Аара: (Wireless World and 
Radio Review, 10, pp. 457-458, July 8th, 1922). R.34 

Discussion on Methods of e 5s ( ournal of the Wireless айу of London, 3, 

o. у! 29-38, May, 1922). R.3 

Riose. A High Amplification Circuit (Wireless Age, 9, pp. 64-66, June, 1922). 
R.342/430. 

Н. A. 8now. Anelectron tube pis. for amplifying direct current ( ne of the 
Optical Society of America, 6, pp. 186-192, March, 1922). R.3 

Two-ste O Amplifier (Radio Topics, 2, pp. 7—8, Febrdarý, 1922). 


R. O. Anderson. A 200 5 ооо metre Regenerative Receiver (Radio, 4, pp. 21-22, 
June, 1922). R.3 
A New Amplifier anales dei Postes, Telegraphes et Telephones, 11, pp. 531—532, 
March-April, 1922). 
The method ы уна has elsewhere been described as C.W. Reception “ by 
modulation.” R.3 
R. R. Batcher. Recenerdtiun Systems (Wireless Age, 9, pp. 74-76, , June, 1922). 


R. 343. 
R. O. Oiinker, A Compact Receiver (Wireless Age, 9, pp. 66-67, June, 1922). 


M. Moye. ева wie receiver operating on an alternating current supply (Annales 
ia. Postes, Télégraphes et Téléphones, 11, pp. 525-527, March-April, 1922). 
P. W. Harris. Practical Notes on Building a Long-Wave Heterodyne (Wireless 
nd Radio Review, 10, pp. 449-450, Ju. 1922). R.343. 
Receiving Circuits Aus sreless W and Radio Review, 10, pp. 487- 
489, July 15th, 1922). R.3 
A Simple Valve Panel (Wireless World and Radio Review, 10, pp. 454-457, July 8th, 


R.343. 
чү. О. White. An interesting Heterodyne Receiver (Wireless Age, 9, p. 69, June, 


1922). 
Use is made of the “ negative-resistance '' of the grid circuit of the valve. R.343. 
An рене 50-watt C.W. Transmitter (Radio, 4, рр. 11-12, June, 


a. N. € der 


arisen. 
1922). 
J. Н: pa ? Harrold. ^ The Three-electrode Valve Applied to Transmission (Signal, т, 
. 8-12, June, 1922). R.344 
J. Quinet. Practical Considerations on the р of valve transmitters (Radto- 
Revue, 1, pp. 32-36, May, 1922). R.3 
The Reinartz Transmitter (Wireless World and Radio Review, 10, pp. 447-448, July 8th, 
1922). 3 
о. Sohuwendt. A 1o: watt self-rectifying C.W. Set (Radio, 4, pp. 15- vd June, 1922). 
Detailed constructional dimensions and drawings are given. :344 
машы E -mile amateur radiophone (Wireless Age, 9, pp. 59-61, June, 1922). 
344/610. 
Two New Types of Tube Transmitters (Wireless Age, 9, p. 57, June, 1922). 
Short illustrated note descriping 1 kW and 200 W sets manufactured by the General 
Electric Co. (U.S.A.). R.344. 
А 2 kW Vacvum Tube Set for Panama (Wireless A ве. 9, p. 58, June, 1922). EA 
F. Addey. Modern Wireless Telegraphy and Telephony (Telegraph ae Telep 
Journal, 8, pp. 118-120, May; pp. 133-134, June, 1922). -346 
A. Givelet. Recent Progress in Radiotelephony (Radio- Revue, 1, pp. a- -6, April, 


I R.346. 
W. J. Rosell. A Law Power Radiophone (The Modulator, 1, p. 156, June, 1922). 


Suggestions on C.W. Circuits (Wireless Age, 9, p. 78, June, 


346. 

How to ебал a Radio Receiving Set (Telegraph and Telephone Age, 40, р. 253, 
June Ist, 1922). R.346. . 

1. R. Loansberry. A 200-watt А.С. Radiophone Transmitter (Radio Topics, 2, 

pp. 8-10, June, 1922). R.346. 

£.8 Purington. | Modulation phenomenainradiotelephony (Radio, 4, p. 31, February, 
1922; Radio Topics, 2, pp. 11-12, February, 1922); nnales Postes, 
Télégraphes et Télé phones, II, рр. 703-704, May-June, 1922). R.345. 

Radiophoning from Ship to Shore (Science and Invention, 10, pp. 45-46, May, 1922). 


R.346. 
с. Kinsley. A new high-speed relay Par of the Optical Society of America, 6, 
рр. 199-207, March, 1922). R.3 
sborn. Application m dole Node Repeater (Telephony, 82, pp. 
une 3rd, 1922). 
ickelhaupt. 
360. 
A Бб ПЁ Receiver (Wireless World and Radio Revtew, рр. 393-394, 
June 24th, 1922). 
A short description with illustrations of the Marconi Company’s receivers for 
broadcasting. R. 360/550. 
P. W. Harrie. А four-valve station particularly suitable for short wavelengtbs 
(Wireless World and Radio Review, 10, pp. 471-474, July 15th, 1922). R.360. 
R. Е. Lacault. A Vacation-Time Radio Receiver (Science and Invention, 10, 
pp. 152-153, June, 1922). R.360. 
А.Н. Lynch. Radio-frequency Amplification for Amateur Reception (Science and 
Invention, 10, pp. 156-157. Junc, 1922). R.360/545/342. 
The Reception of Wircless Te lephony without Amplifiers (L'Electricien, 53, p. 263, 
June rst, 1922). R.360. 
P.Q. Watson. An Ultra Conipaet Radio Receiver (Radio News, 3, p. 1083, June, 
1922). R. 360. 


14-20, 
К.з 
B. 8. A Multi. eee Tuncr (Modulator, 1, pp. 132-133, May, 1922). 
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Patent Record. 


SPECIFICATIONS PUBLISHED, 


The following abstract from some of the specifications vecenily published have been 
Hodi ompr by Mxssrs. Мон ELS & Co., Chartered Patent Agents, 
70 and 72, ncery-lane, London, 


- COMPLETE SPECIFICATICNS. 
152 674 Sperry Gyroscope Company Relay trnsmitters. (20/10/19.) 
178 482 Вот, E. M. P. FAvmE-. Electro-magnetic clocks. (11/11/20.) 
154925 SIEMENS AND HALSKE AKT. GES. Thermionic amplifiers used in transmitting 
speech or like currents of varying frequencies. (5/12/19.) 


178 499 ees T J. AND CLAREMONT, E. A. Insulation of electric cables. 
17/12/20. А 
178 507 SuEAERER, С. M. AND TayLor, Е. Н. Electric motor controllers, (4/1/21.) 


Euste ce, A. L. Electric fuses. (3/9/:9.) 

Trick ARD, P. Means for transmitting time signals over electric supply 
circuits. (13/7/17.) 

Ges. ток DRAHTLOSE TELEGRAPHIE. Wireless receiving systems. (2/12/19.) 

MASSOLLE, J., Уост, H., AND Enct, Dr. J. Differential circuit couplings 
for modulating the amplitudes of high-frequency oscillations bymeans 


156 685 
157 213 


157 404 
157 748 


of sound oscillations. (3/3/19) 

168846 MassOLLE, J., VocT, H., and Емсі, Dr. J. Differential circuit couplings 
for varying the amplitude of high frequency oscillations by means of low 
frequency oscillations. (8/9/20.) (Addition to 157 748.) 

1/8 518 WaLLER, P. H. cal trip switches for railway, tramway, and like 
indicating mechanism. (10/1/21.) 

157803 Ketter, W. Н. Rheostats and grids therefor. (6/1/14.) . 

157938 SIEMENS AND HALSKE Акт. GES. Arrangement for telephone installations 


with several trunk offices connected in series. (18/11/16.) 
178 524 CRomaPToN AND Co., Jongs, W. F., AND Waters, Н. C. Systems „оѓ 
chzarging electric batteries. (12/1/21.) . 
178 530 M erri ү E. Electric current regulator for automobile headlights. 
13/1/21. 
158 254 Soc. LE VASALTE. Insulators for electric lines.  (23/1/20.) 
179546 AITKEN, W. Automatic and semi-automatic telephone exchange systems. 
(17/1/21.) (Cognate applications, 3 165/21, 3 777/21, and 4 459/21.) 
158 262 eyes Union TEeLEGRAPM Company. Balancing ocean cable systems. 
26/1/21.) 
158 276 AUTOMATIC TELEPHONE MANUFACTURING Company, LTD. Telephone 
systems. (19/1/20.) 
171961 Grunic, F. Signalling arrangement for preventing accidents on electrically 
worked railroads where the electric locomotive is attended by one single 
man. (25/11/20. 
178571 British THomson-Houston Company, Lro., AND Hastincs, H.C. Electric 
motor controls. (20/1/21.) | : 
158 509 and 158 510 NAAMLOOZE VENNOOTSCHAP PHILIPS’ GLOEILAMPENFABRIEKEN. 


Electric discharge tubes. (22/1/20.) 2 

172919 BiScuorBERGER, Induction apparatus more particularly for electro- 
herapeutics. (14/12/20.) 

178575 Da wies, B. AND EASTERN TELEGRAPH Company. Electric telegraphy 
21/1/21.) 


178 585 Brutish Тномѕон-Нооѕтом COMPANY Іто. (GENERAL ELECTRIC 
Coe Electric switching mechanism for electric motor control. 
26/1/21. 

178 587 T oxrsox, H. H., AND Davies, A. Е. Magnetic separators, (a2/1/21.) 

178 588 Bxexrisu THomson-Houston Company, LTD., AND YouNG, A. Р. Starting 
devices for internal combustion engines. (27/1/21.) 

178597 Мил, L. Manufacture of commutators of dynamo-electric machinery 
and the like. (1/2/21.) 

178598 Iesmantc ELECTRIC COMPANY, LTD. (CUTLER-HAMMER MANUFACTURING 


178 604 
(4/2/21.) 


ELECTRIC 


178612 Francis Н. Locking device for electric incandescent lamps. (8/2/21.) 

178616 Въұтқн Tuomson-Hovston Company, LiD. (GENERAL “ELECTRIC 
à Company). Electric lamp discharge devices ог the like. (9/2/21.) 

75633 Curnow, А. J., AND Howes AND Burley, Lrp. Road vehicle electric 
à lamps. сн.) : ; 

178 625 RuruxnroRD, A. P., AND Happow, A. N. Junction boxes. (12/2/21.) 

178 640 TonmnriNsox, A. V. (WESTINGHOUSE Air BRAKE COMPANY). Automatic 

in electric couplings. (17/2/21.) 

764 VILLIERS ENGINEERING Company, LtD., FARRER, F. H., AND PouNTNEY, Е. 
Seon wires, cables, and the like for ignition-magnetos and the like. 

18/2/21). 

CaAxsan, j., AND STEVENS, A. Electrical device for preventing the un- 

186 authori use of motor road vehicles. (23/2/21.) 

73656 Sancaez, L. Safety electric signal for railways. (26/2/21.) 


178 650 


178 66: OMPRESSION STARTER AND SWITCHGEAR COMPANY, LTD., AND Lomax, R. 
178 66 Electric lamp holders. (3/3/21.) 
?^ Repopiz, E ; da PIRELLI AND Co.) Electric cables for conveying 
energy. 3/21. 
178 667 West AND Co) LTD., A., AND West, A. Reversing contactors for electric 


18 668 accus (7/3/2x.) 


LT, W. AND Brott, Lrp. Self-regulating dynamo-electric machines. 


(8/3/21. 
178 685 J сним, д. A., AND METROPOLITAN-VICKERS ELECTRICAL COMPANY, LTD. 
dial-type commutators for dynamo-electric machines. (22/3/21.) 


178 7or Munwno, E. M. Sockets or bases of trolley poles for electrically propelled 
1787 Vehicles. (31/3/21.) 
ш; Wixson, A. E., AND CALLENDER'S CABLE AND CONSTRUCTION Co., Ltp. 
178 241 tric switch and fuse contacts. (4/4/21.) 
163,669 Rovers, P. Means for ploughing with an electric tractor. (19/5/21.) 
i Reco, G. de Camos-. Electrical vibrator for treating violins and like 
178 744 Musical instruments, also applicable for other p es. (21/5/21.) 
165 102 GATTA, F. Oil tanks for electrical apparatus. (23/5/21.) 
SVENSKA ACKUMULATOR AKTIEBOLAGET JUNGNER. Electric batteries. 


178 764 (21/6/20.) 
Bannoun, R. H., anD Martin, A. J. Electrical measuring and indicating 
178 769 Instruments. (28/6/21.) 
Deny, F. B. (NATIONAL Pneumatic Company). Operating circuit and 
178 99, Switch arrangements for electric car motors. (12/7/21.) 
É IGramic ELECTRIC Company, LTD. (CUTLER-HAMMER MANUFACTURING 
Company). Rhbeostats and other electric circuit controllers. (20/7/21.) 
178 724 MANay, J. W. Holders for electric incandescent lamps. (8/8/21.) 
Јон мвом, Е. S., Амр Ever-Reapy Company (GREAT BRITAIN), LTD. 
169 927 Electric torches or flashlights. (10/8/21.) 
Krupp Акт. Ges. F. Devices for the sparkless disconnection of an inductive 
178 98 resistance. (4/10/20.) (Addition to 158 873.) 
3 Апкем, W. 
170 vided репо on 178 546. Cognate application 25563/21. 
P IRSE Gus, FUR DRAHTLOSE TELEGRAPHIE, AND GEWECKE H. cans for 
| Operating signals or for producing other electrical effects between two 
73489 S es in relative movement. (22/10/20.) 
IEMENS-SCHUCKERTWERKE GES. Process and apparatus for starting 
173524 K ее-рһаѕе induction electric motors. (30/12/20.) 
RUPP Акт, Ges. F. Overload switches for motors which are started by 
176332 м:26а05 of а starting resistance. (3/1/21.) 
ETROPOLITAN-VICKERS ELECTRICAL Company, Lrp. 
(26/2 /ат.) 


178 773 


Electric relays. 


Automatic and semi-automatic telephone systems. (17/1/21.) 
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177 816 


. 177 826 


177 827 


177 828 
177 832 


177 851 
156 159 


177 869 
177 874 


156 728 
156 779 


157 o88 
157 437 


157 726 
177 898 


177 900 
177 910 
177 912 
177 938 
177 941 
177 955 
177 956 
177 962 
177 975 
177 978 
177 984 
168 332 
170 575 
178 o51 
175 64 

147 oq 
178 141 
178 143 


178 145 
153 207 
165 059 
156 216 
156 263 


178 174 
156 680 


156 696 
156 726 
156 803 
178 190 
157 407 
157 435 
'157 706 


157 724 


157 757 


157 785 
157 838 
157 922 
157 928 
165 067 
158 873 
178 224 
178 226 
178 229 


178 234 
178 235 


178 246 
158 910 
178 266 
178 271 
178 272 
178 286 
178 300 
178 301 
178 302 
178 319 
178 328 
165 786 


178 375 
167 778 


173 210 


174 037 
177 539 


169 


Swinton, J. H. WuirTAKER. Vacuum or thermionic tubes or valves. 
(30/9/20.) | 
MITH, J. F. 


Electric switches. (24/1/21.) 
Wrarp, J. B, Dynamo-electric machines and method of constructing 
the same. (27/10/20.) , | 
Jounson, W. 3., AND SuzrrER, J. W. Electric rivet-heaters. 
RaitLING, M. J., QuANCE, F. G., AND OwzN, H.V. Means for bon 
metallic sheaths of electric conductors. (29/11/20.) | 

Savers, W. B. Dynamo-electric machinery. (30/12/20.) * 

A ЕЕ Company, Lrp. Radio-transmitting apparatus. 
31/12/19. 

Ескекѕівү, Т. І. Aerials for use in wireless signalling. (4/1/21.) 

THor Evecrraic SarkrY LAMP Company, LTD., AND SrREETON, T. 
Combined electric resistance and cut-out. (s/ri/ar.) 

Wise, М. Incandescent electric lamps. (7/2/19.) 

EU ‘a L. Spark-plugs for use in internal combustion engines. 
3/9/19. 

Krupp Axrt.-Grs., F. Arrangement of brushes for disc-shaped commu- 
tators. (17/2/19.) 

VocT, H., ENGL., Dr. J., and MassoLrE, J. Devices for modulating the 
amplitudes of electrical high-frequency oscillations. (7/4/19.) 

Bryur, J. ` Dynamo-electric machines. (8/r11/r9.) 

British TxHomson-Houston Company, Ltrp. (GENERAL ELECTRIC 
Company). Variable reaotances. (17/1/21.) 

StgewENS Bros. AND Company, LTD., AND RIBER, C. R. Subscribers’ 
instruments for automatic telephone systems. (18/1/21.) (Addition 
to 145 380.) | 

ScHATTNER, E. Adapters for electric lamp holders. (25/1/21.) 

GRENFELL, С. P., лмо Rosinson, J. Aerials for wireless systems. (26/1/21.) 

TowNsENMD, J. S. E., лмо MORRELL, J. H. Method of and means for 
measuring the length of electric waves. 

READ, F., ANDGREVILLE, E. E. Binding post for electro-medical apparatus 


(29/10/20.) 
g the 


(17/2/21.) 
Lorenzi, E. pg. Electric incandescent lamp and holder therefor. (23/2 /21.) 
ЅслгғЕ, N. W. Electric fittings. (23/2/21.) 


Carr, W. Devices for testing the electric ignition in internal combustion 
engines. (26/2/21.) ; 

ALLEN, W. J., AND Vick, W. D. Automatic electric switches. за 

SCHROEDER, С. Commutators for dynamo-electric machines, (16/3/21.) 

WHEELER, A. J. Automatic electric time switch. (23/3/21.) 

Biyur, J. Dynamo-electric machines (8/11/19.) (Divided application 
on 157 726.) 

SIEMENS-SCHUCKERTWERKE GES. 
gases by electricity. (22/10/20.) 

Клилмс, M. J., QUANCE, F. G., AND OwEN, Н. V. Electric junction boxes 
or the like. (29/r1/20.) (Divided application on 177 832.) 

MERGUIN, P. Electric switches. (18/2/21.) 

ARMSTRONG, E. Н. Wireless receiving systems. (29/10/13.) 

Loxc, С. A. Automatic telephone pay station. (6/10/20.) 

WiLKxiNSON, б. Automatic valves or switches to secure the more economical 
use of gas, о steam, hot water, hot air, ог the like for heating 


purposes. (7/10/20. 
Grant, J. C. Telegraphic transmission of pictures. кре) 

apes 
20. 


APPLEBY, T., AND KNOLL, L. M. Radio-apparatus. 

Boscu. Акт.-Сев. К. Dynamo-electric machines (18/6 

Myo, К. Electrically-conducting strips or bands for recording and 
reproducing sound waves. (2/1/20.) 

COMPAGNIE DU CHEMIN DE FER DE PARIS A ORLEANS. 
(39/8/17: 

Hisss, A. Н. Manufacture of coils for electric machines. (5/1/21.) 

REGNAULD DE BELLxscizE, H. J. J. M. pg. Receivers for electro-magnetic 


wave systems. (10/10/r9.) 
Aircraft for electrically prospecting for minerals or water. 


Process and apparatus for purifying 


Electric railways. 


Luzy, A. liaire pocket lamps. (4/8/r9.) (Addition to 120,027.) 

RocExns, F. L. Cable telegraphy transmitters. (5/5/19.) 

CALVERLEY, J. E., AND HIGHFIELD, W. E. Apparatus for converting and/or · 
transforming electric currents. (8/1/2 


1. 
GES. FUR DRAHTLOSE TELEGRAPHIE. Wireless telephone transmitters. 


(23/12/19.) | . 

MASSOLLE, J., VocT, H., AND ENGL, Dr. J.  Multiple-stage amplifiers. 
2/12/19. 

мс) J., Voct, H., AND Enact, Dr. J. Electric discharge tubes. 
(2/12/19.) 


British THomson-Hovuston Company, LTD. Electric motors. (4/1/18.) 
MASSOLLE, J., Enc, Dr. J., AND VocT, H. Electrically-operated glow 
lamp for the reproduction of acoustic electric frequencies. (3/3/19.) 
SLATINEANU, E. Electrolytic process and apparatus for the separation of 
platinum from other metals contained in platiniferous materials. (19/12/19) 
HeELIBRUN, R. Electrical connections and switches for enabling an electric 
current consuming device to be used on circuits of different voltages. 
(18/2/14.) 
cK, R. 
Hutu, бев. Dr. E : \ 1 
generators, particularly for wireless signalling. 
STUDIEN GES. FUR ELEKTRISCHE LEUCHTROHREN. 
glow discharge. (16/6/20.) | 
Krupp Акт.-Сез. F. evices for the sparkless disconnection of an inductive 


resistance. (12/2/20.) . . . 

Penrson, A. P., лмо LLovp, H. Electric contacting-devices for magneto- 
electric machines. (20/1/21.) 

British THOMSON-Hovuston COMPANY, LTD. (GENERAL ELECTRIC COMPANY.) 
Methods of and apparatus for measuring magnetic induction. (21/1 a 

Broox, J. A. Means for preventing unauthorised removal or theft o 
electric lamps. (2211031) . | 

GRaAMLICH, S. V. Electric lighting systems for vehicles. (25/1/21.) 

Kunze, Dr. W. Electro-magnetic vibrating-devices especially for sound 
transmitters. (28/1/21.) ‚ | 

CREDENDA CoNpDuiTS СомРАНҮ, LtD., AND Davipson, F. F. D. Electric 
toasters or the like. (8/2/21.) 

RELAY AUTOMATIC TELEPHONE COMPANY, LTD. 
automatic telephone systems. (11/2/20.) 

British THomson-Hovuston COMPANY, LTD. (GENERAL ELECTRIC COM- 
PANY). Electric distribution systems. (24/2/21.) 

CHLORIDE ELECTRICAL STORAGE Company, Lro. (Fonp, B.). Secondary 
electric batteries or accumulators. (1/3/21.) 

KaAnpogPP, L, Apparatus for the remote control of electric motors, 
lamps, and the like. (1/3/21.) 

Durando, С. Electric-heaters. +) (Addition to 154 183.) 

Case, T. W. Process for the manufacture of photo-clectric cells. (23/3/21.) 

Cask, Т. W. Photo-electric cells. (23/3/21.) 

Watson, E. A., AND M-L MAGNETO SYNDICATE, LTD. 
electro-magnetic apparatus. (23/3/21.) 

PETERSEN, W. H., AND ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. 
Inverse time-limit relays. (13/4/21.) 

GIRARD, L. A. Oscillation-damping device. (20/4/21.) 

LEFFLER, C. Electric controlling-devices for prime movers  (5/7/20.) - 

KAPLAN, M. L. Electric battery lamps. (27/7/21.) . 

MASCHINENFABRIK OERLIKON. Cooling of electric generators driven by 
steam turbines. (12/8/20.) 


Electric welding. (5/11/19.) 
F., AND RosENBAUM, Dn. B. Thermionic oscillation 


(24/7/19.) : 
Electric gas lamps with 


Automatic or semi- 


Bobbins for use in 


SIEMENS-SCHUCKERTWERKE Ges. Electrical yarn-gassing apparatus. 
(18/12/20.) 
ConLIN, V. A. J. Electric time-switch. (13/1/21.) 


METROPOLITAN-VICKERS ELECTRICAL Company, Lip. Electric circuit 


interrupters. (24/3/21.) 
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178 868 Pattison, Е. W. (DicrocRAPH Propucts CORPORATION). Electric switches 
for telephone systems. (19/10/20.) 

178872 TAGGART, J. Ѕсотт-, and RaDio COMMUNICATION Company, Ltp. Modu-* 
lation of electrical oscillations and the like. (29/10/20.) 

178873 Potter, E. (Pernor, F. E., and Ricu, L. J.). Multiplex telegraphy and 
like electric signalling. (29/10/20.) " 

162636 Boscu Axrt.-Ges. R. High tension electric ignition devices, (24/4 /20.) 

178879 LEITNER, Н. Electric accumulators or storage batteries. (27/11/20.) 

155779 MARELLI, E. Ignition magnetos. (24/12/19.) 

158270 Boscu AktT.-Ges. R. Ignition systems for internal-combustion engines. 
(19/1/20.) : 

158 271 s LANE R. Ignition systems for internal-combustion engines. 
(19/1/20. 

178905 Macaulay, К. A. Fuse-boxes for electric cables. (r9/r/2:.) (Cognate 
application, 18 075/21.) 

128906 British Тномѕок- Носѕточ Company, LTD. (GENERAL ELECTRIC 
Company.) Electron discharge devices. (19'/r/2r.) 

166 104 Соіомвиѕ McKiNNowN CHaIN Company. Electric welding of chain links 
ог the like. (7/7/20.) i { 

159499 RuicuiNsTEIN, D. Arrangement for reinforcing weak continuous currents. 
(25/2/20.) 

158 550 SIEMENS-SCHUCKERTWERKE Ges. Apparatus for suppressing earthing 
currents in high-voltage nets. (31/1/20.) (Addition to 157 123.) 

178 917 NAKKEN, T. Н. Means for transforming light impulses into electric current 
impulses. (2rt/1/ar.) 

178926 British THomson-Houston Company, Ltp. (GENERAL ELECTRIC 
Company). Electrodes and methods of making the same. (22:1/21.) 

161157 Soc. ANON. POUR L'EXPLOITATION DES PrRocEDES M. LEBLANC-VICKERS. 
Electron discharge tubes. (2/4 '20.) 

178 936 StemeNs Bros. AND Co., Lro., Petiruory, Е. A., and CoLLYER, J. E. 


Number dials for automatic and semi-automatic telephone systems and 


the like. (25/1/21.) : 

178954 ‘‘ ALARM’’ GES. FUR EINBRUCHSICHERE ANLAGEN, and BACHMEYER, А. 
Electric burglar alarms. (28./1/21.) А 

178957 Lea, N., and Rapro-CommMunication Company, Lrp. Delay-action 
devices employing thermionic valves. (29/1/21.) 

158829 Loser, L. Means for automatically varying an electrical resistance for 
use in connection with the printing of kinematograph negatives. (3.2 20.) 

169677 Los&L, L. Automatically-variable electrical resistances for printing 

, kinematograph negatives. (27/9/20). (Patent of Addition not granted.) 

178 967 Arnold, C. L., and BEttiNG, С. R. Electric switches. (3/2/21.) 

128971 MircHELL's ELECTRICAL AND WIRELESS, Lro., and HEATHER, R. High- 
frequency electrical apparatus. (4/2/21.) 

178973 AUTOMATIC TELEPHONE MANUFACTURING COMPANY, 1Ітр., AND ROSEBY, 
Р. N. Electric furnaces. ($/2/21.) 

178974 Torrance, J. W., and Torrance, J. M. Means for regulating the current 
output of dynamo-electric generators. (5/2/2I.) 

178976 Bnmorr, Lrp., and Hott, W. Dimming-device for use in connection with 
electric lamps for motor-vehicles and for other purposes. (7/2/21.) 

178980 GERHOLDA, A. Switches for electric circuits. (8/2 21.) 

178992 BrirtsH Tuoxso-HovsroN Company, LtD., and ALEXANDERSON, Е. Е. W. 
Radio transmitting systems.  (15/2/21.) | ` 

179003 Haywarp, T. Conduit tubing, connections, bends, and all such appliances 
nm pua m and in the process of electric-light wiring and other purposes. 

22/2121, 

179 006 WESTERN ELECTRIC Company, LTD. (WESTERN ELECTRIC Company, Іхс.). 
Electric signalling systems.  (22/2/21.) 

179 008 Marks, E. C. К. (Akt.-Ges. Brown, Rovert, ЕТ Cic) Coupling rod 
drive of driving axles of electrically driven vehicles. (22/2/21.) 

179009 Rocers, T. W. (KRurP Акт.-Се5., F.). Electric switch. (23/2/21.) 

179 016 WESTERN ELECTRIC Company, Lro. (WESTERN ELEcTRIC CouPANY, INC.). 
Inverted voice current transmission. (25/2/21.) 

179017 Junin, С. A., Kuyser, J. A., and METROPOLITAN-VICKERS ELECTRICAL 
Company, Ltp. Rotors for electric generators. (25/2/;21.) 

179021 Coates, W. A., and METROPOLITAN-VICKERS ELECTRICAL COMPANY, LTD. 
(WESTINGHOUSE ELECTRIC AND MANUFACTURING Company). Elcctric 
switches. (2/3/21.) (Patent of Addition not granted.) 

159 881 SiEMENS-SCHUCKERTWERKE GEs. Protective arrangement for high-voltage 
чу for electric precipatating installations. (9/3/20.) (Addition to 
159 130. 

179032 ARMSTONG-SIDDELEY Morons, Lro., and Smitn, F. R. Gearing for starting 
00077 ае electrical generators as used оп internal-combustian engines. 

17/3/21. 

179 042 M nbl. i Circuit making and breaking device. (23:/3/21.) (Addition 
O 159 510. 

179 043 ios T. Process of and apparatus for production of high vacua. 
24/3/21. 

179047 SCHATTNER, E. Circuit making and breaking device. (31/3/21.) (Addition 
to 169 s10.) (Cognate Application 28 047/21.) 

179063 LuNwpnEnc, A. P., LUNDBERG, G. C., LUNDBERG, P.A., and Ресс, G.. Electric 
plug and socket connectors. (13/4/21.) 

179 073 GonFREE, C. A. Magneto-electric generators for use in connection with 
internal-combustion engines. (29/4/21.) 

179 080 TuRNELL, Н. C. Speed-governors or voltage regulators (12/5/21.) 

179 08: Brook, C. B. Instructional device for facilitating explanation of the con 
struction and winding of electric armatures and demonstration of the 
eff:cts of wrong connection and errors in manufacture. (13,/5/21.) 

164019  RENNERFELT, I. Electrical furnaces. (2 6/20). 

179093 IcRaNic ELECTRIC Company, Ltp. (CuTLER-HAMMER MANUFACTURING 
Company.) Electric motor control systems. (28/6/21.) 

173517 SIEMENS-SCHUCKERTWERKE Ges. Arrangement for obtaining electric 
energy at a low voltage from high-voltage networks. (30/12, 20.) 

177,519 METROPOLITAN-VICKERS ELECTRICAL Company, Lro. Electric circuit 


interrupters. (23/3/21) 


APPLICATIONS FOR PATENTS. 


July 24. ; 
20158 C. R. JARMAN. Method of exploding bombs discharged from aircraft by 


wireless waves. 


20161 А. M. Taytor. Electric transmission systems. 

20170 W. Pickarp. Conducting wires for electrical apparatus. 

20173 D. S. Е. Apams. Wireless receivers. 

20181 W. AITKEN. Automatic telephone switching systems. 

20 209 BRITISH THomson-Hovsron Co. (GENERAL ELECTRIC Co.). Electric heating 
units. 

July 25. 

20258 Н. M. Lucy. Wireless acrials, etc. 

20 304 L. S. PALMER and L. G. Preston. Antenna for under-water wireless tele- 
graphy, etc. 

20 336 e о Co. High frequency signalling systems. 
18 4/22, U.S. 

20 337 G. SHEARING, С. A. Irvine and L. С. Preston, Wireless telegraphy and 
telephony. 

20 350 and 20 351 J. P. Scorr. Electrodes. 

20 352 J. P. Scorr. Electrolytic cells. 

20 361 RELAY AUTOMATIC TELEPHONE Co. Inter-connecting lines in telephone 
plants, ete. (15/ro 21, Sweden.) 

20 365 METROPOLITAN-VICKFERS ELECTRICAL Co. and С. A. CHEETHAM and W. 
SMETHURST. Jewel bearings for rotary elements of electric meters. 

July 26. 
20 392 E. A. Warn. Connecting rods for threading cables through conduits. 


20 393 J. Breer. Synchronous 


electro-motors for charging accumulators by 
alternating current. 
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С. F. Davirs and J. H. and W. E. TavLoR. Electric motors, dynamos, etc. 

F.ILA.T. Soc. ANoN. System for distant control of d.c. motor. (9/8/21, Italy.) 

J. A. and D. H. SavacE. Drive of electric power-producing machines. 

W. T. GLovER AND Co., А. W. апа L. В. CLAREMONT and C. J. Beaver (Exor. 
of E. A. Claremont). Insulation of electric cables. 

J. ЅтомЕ AND Co. and А. Н. DARKER. Dynamos for train lighting, etc. 

Str P. Dawson and F. W. Fawpry. Arrangement for suspending electric 
wires on electric railways, etc. 

Str P. Dawson and F. W. Fawory. Device for supporting overhead wires 
for electric railways, etc. | 

BRiTIisH THomson-Hovuston Co. and A. S. FirzGeraLp. Electro-responsive 
devices. ^ : 

BRirtsH THomson-Horston Со. Arc welding apparatus. (26/7/21, U.S.) 

BRITISH TuousoN-HovsrowN Co. (GENERAL ELECTRIC Co.). Electric machines, 

H. L. M. J. BENagD. Regulating devices for high intensity arc lamp. 

F. R. McBerty. Circuit controllers. (10/8/21, U.S.) 

R. C. ARTER. Circuit controllers. (8/9/21, U.S.) 

К. ERBaN and A. Mane. Devices for transmission of electric currents 
between relatively movable solid conductors. (26/7/21, Austria.) 

F. F. ТАРРІМС and F. C. THorn ey. Battery plates, etc. 

О. ReEyvnarp. Battery plates, etc. | 


Tulv 27. 

A. WILKINSON. Device for locking electric lamp globes in holders. 

E. P. Hate. Elsctro-mechanical typewriter. 

W. H. Watton. High resistance units. i 

E. W. Pattison (Dictograph Products Corporation). Telephone, etc., head 
instruments. 

E. W. Pattison (Dictograph Products Corporation). 
electric coils. 

E. W. Pattison (Dictograph Products Corporation). Telephone receivers. 

G. B. CARPENTER. Removable shutters for electric alarm systems. 

TELEPHONE Mec. Co., W. Stott and А. F. Woop. Impulse-sending devices 
for automatic telephone systems, etc. 

REYROLLE AND Co. and R. W. BILES. 
circuits. 

W. J. RicKErs. 
apparatus. etc. 

М. E. Ооввіх and S. L. ForsBeEs. 

N. E. Ооввім and S. L. Forses. 

British THOMSON-Hovuston Со. 
(27/7/21, U.S.) " 

CAPITAL PHONOLIER CORPORATION. 


20 410 
20 421 
20 423 
20 443 


20 4$2 
20 458 


20 459 
20 460 


20 461 
20 462 
20 47I 
20 476 
20 478 
20 483 


20 485 
25 485 


20 493 
20 499 
20 506 
20 526 
20 $28 Machines for winding 
20 $29 
20 $46 
20 555 
20 $63 Protective arrangement for a.c. 
20 568 Electric circuit systems for wireless telegraph receiving 


Electric induction coils. 
Loud speakers for wireless installations. 
High frequency signalhng systems. 


(2/6/22, U.S.) 


20 571 
20 572 
20 574 


20 576 Radio receiving devices. 


20 579 WaRp LEoNaARD ErLECTRIC Co. Electric controller. (29/7/21, U.S.) 
20 580 WaRbD LEONARD ErEcCTRIC Co. Resistance devices. (27/3/22, U.S.) 
20 58r Warp LEoNanRD Etcectric Co. Resistance devices. (28/3/22, U.S.) 


FuLLER's UNITED ErrcrRIC Works and J. P. MANSFIELD. Combined crates 
and stands for batteries. 

H. K. Harris. Publicity sign telegraphs. 

WESTERN ELECTRIC Co. and G. DEAKIN. 


July 28. 
B. A. PitKiNGTON. Electric microphones. 
G. B. BANKs. Electric device to indicate vacant seats, etc. 
T. Cooper. Distribution of electricity. 
J. G. Gray. Electro-magnetic apparatus for steering vehicles. 
J. LiPovuskv. Wireless tuning coils. z 
Н. C. E. Boutarp. Induction motors. (29/7/21, Germany.) 


20 599 


20 600 


20 бот Telephone exchange systems. 


20 632 
20 633 
20 639 
20 673 
20 685 
20 691 
20 705 
tric distribution. 

G. B. CARPENTER. Burglar alarm systems. 

MACINTOSH CABLE Co. and D. D. Watson. Glands for junction boxes. 
W. C. Davey and D. Wuite. Electric switches. ` 


July 29. 
W. A. Brooke. Adjustable rheostats, inductances, etc. 
F. H. ARMSTRONG. Mast for acrial wires used in 
E. A. Satispury and M. J. E. Trpneéy. Alternate current electricity meters. 
A. HEwLETT. Apparatus for testing and improving h.t. spark circuit of 
engines. 
C. S. AGATE. Wireless receiving apparatus. 
WESTERN ELECTRIC Co. Treatment of magnetic materials. 
WESTERN ELECTRIC Co. -Loaded conductors. 
O. Lucas. Electric switches. 


20 737 
20 751 


20 753 


20 767 
20 771 
20 810 
20 811 


20 813 
20 818 
20 819 
20 825 


The Rushden Automobile Engine Starter. 


The Rushden Engineering Co., Ltd., South Street, Rushden, 
have placed on the market a portable appliance for STARTING MOTOR 
ENGINES in garages. The appliance, which has been designed by 
Mr. G. F. Whipple, should prove useful for motor transport com- 
panies, as it effects a considerable economy of labour and time. 
In its essentials, the portable garage engine starter comprises a 
two-wheeled truck carrying an electric motor which drives at 
proportionately increased power, through reduction gearing, a 
shaft that can be coupled up to the starting handle of the motor 
vehicle. The whole arrangement is simple and easily put into 
operation. : 


Standard Brushes. 


The British Engineering Standards Association have just issued 
a specification (B.S.S. No. 96-1922) which deals with parallel sided 
carbon brushes for d.c. commutator machines. 

After a grcat deal of consideration by the Committee responsible 
it was decided to standardise only sizes of brushes for d.c. machines 
in the first instance, The spccification is divided into two sections 
referring to carbon and metal carbon brushes and compressed 
unburnt graphite brushes respectively for which nominal dimensions 
and permissible tolerances are specified. 

Copies of this specification may be obtained from the Secretary 
of the Association, 28, Victoria Street, London, S. W.1, price Is. net, 
post free 1s. 2d. 


The Editorial, Advertisement and Publishing Offices of ‘* THE 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Tele- 
grams ! Benbrotric, Fleet, London. Telephone: City 9852 (6 lines). 

The subscription to " THE ELECTRICIAN " ts {1 5 Оо per annum 
in the United Kingdom and {1 10 0 per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 
date of publication 
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Notes. of the Week. 


—4—— 
Broadcasting at Last. 

THAT a great step forward towards the inauguration of 
broadcasting in this country has been made is evident from 
the announcement that it is hoped there will be a pro- 
visional start in London on Monday next, with concerts and 
sermons, and in the provinces some six or seven weeks 
hence. This means that the differences that at one time 
threatened to wreck the scheme have been composed, 
and that arrangements have bcen made to form one 
broadcasting company with Mr. Marconi as chairman, 
and the title the British Broadcasting Co., to conduct 
the traffic and to co-ordinate all developments which may 
It now remains for the details of the company to 

worked out and for the PoSTMASTER-GENERAL to 
grant the necessary licence. This has not yet been done, 
but we hope the delay will not be serious. As has already 
been announced, provincial stations will be erected at 
Birmingham, Manchester, Newcastle, Plymouth, Cardiff, 
Aberdeen, and either Edinburgh or Glasgow, and the cost 
of munning each station is estimated at £20 ооо annually. 


ч London, the broadcasting station will be at Marconi 
ouse, 


Conditions of Operation. 

_*HE POSTMASTER-GENERAL has laid down several condi- 
tions under which the Broadcasting Company will work. In 
the first place its profits are limited to 7$ per cent. per 
annum. For two years the apparatus will be confined to 
types submitted for the approval of the Post Office by 
= mbers of the Broadcasting Company, but to avoid any- 
thing in the shape of a monopoly the Postmaster-General 
has decided that any bona fide British manufacturer of 


wireless apparatus must be allowed to become a member of 
the Broadcasting Company simply by taking a £1 qualifying 
share. The licence of the company will be subject to the 
maintenance of an efficient service. Towards the expenses 
the Post Office will contribute a portion of the licensing fees 
paid for receiving sets, and a further contribution will be 
paid out of the purchase money on each set sold by the 
manufacturers. The great thing, however, is get going, 
so that the best of the boom may be seized before delay 
causes a reaction to set in. For as Mr. MARCONI pointed 
out at the Annual Meeting of the Marconi Co. on Tuesday, 
considerable revenue and much remunerative employment 
may be expccted from this development, a state of things 
which will be assisted by the decision of the company to 
grant manufacturing licenses. 


Harmonic Analysis by Selected Co-ordinates. 
WHEN it is required to analyse a wave form with great 
accuracy, or to carry the analysis up to harmonics of very 
high orders, it is, as is well known, necessary to base the 
computations upon the values of a large number of equi- 
distant ordinates. Buteven with the RUNGE simplification 
of PERRY'S method, the labour involved is very great, 
and the necessary schedule becomes altogether too un- 
wieldy and large when the number of chosen ordinates is 
also large. Much labour has therefore, with some success, 
been devoted to the uscful work of simplification, and in 
an article by Mr. A. E. CrAvTON, which we publish on 
another page of this issue, a further step forward is made. 
Mr. CLAYTON shows how, by utilising certain deductions 
made by him in a previous publication, the harmonic 
analysis of a wave form can be carried out by means of 
schedules occupying in the aggregate only 40 to 50 per 
cent. of the space necessary for an ordinary RUNGE 
schedule. Further, by using this new form of schedule 
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the labour involved is reduced to less than 70 per cent. of 
that necessary with an ordinary RUNGE schedule, so that 
two very desirable simplifications are obtained. 


Useful Schedules. 

. SCHEDULES are given for the analysis of wave forms 
containing odd harmonics only, up to the thirty-first, and 
the sixty-third harmonics respectively. The latter schedule 
is intended for use in cases where the data warrant an 
attempt to determine with great accuracy the amplitudes 
of harmonics towards the end and beyond the scope of the 
former schedule, rather than for carrying the analysis 
right up to thesixty-third. The schedules are so arranged 
that the same tabular form can be utilised for either 
cosine or sine terms, and in the aggregate the total area 
of the printed forms is only from 20 to 25 per cent. of that 
necessary with the original type of RUNGE schedule. Mr. 
CLAYTON is to be congratulated on his results. 


Gisbert Kapp—Ambassador. В 

IN accordance with that cyclic law which is observable 
in the human as well as the technical progress of electrical 
enginecring, we have this week once again to record the 
death of a pioneer. Last week it was a representative of 
telephonic science, this weck heavy engineering feels the 
loss іп no less a person than GISBERT Kapp. In happier 
дуз the British and German electrical industries both 
gained advantages from the interchange not onlv of ideas 
but of persons and personalities, and among these ambassa- 
dors KAPP was pre-eminent. -In this country he helped to 
lay the foundations of modern electrical engineering by his 
work on the compound dynamo, and as professor of 
electrical engineering at Birmingham he no less successfully 
helped to build the super-structure. These two periods 
were separated by a sojourn in Germany, where, as editor 
of the '' Elektrotechnische Zeitschrift," he was not behind- 
hand in the high endeavour of spreading electrical know- 
ledge. His literary work, indecd, was perhaps the most 
important of his achievements, and while the electrical 
industry loses a captain we may perhaps be forgiven for 
pointing out that we shall mourn a friend who until quite 
lately was one of our most active contributors and advisers. 


Data on Current Transformers. 

A USEFUL piece of work is recorded in a bulletin recently 
issued by the University of Toronto. This contains a series 
of five papers on current transformers by Messrs. Н. W, 
Price and C. К. Durr. The first of the series deals with 
magnetic leakage. The method of experiment is described 
in detail, distribution of leakage flux being studied for a 
number of different transformers under varied conditions, 
Among the general conclusions may be mentioned those 
that both primary and secondary leakage fluxes use parts of 
the core as leakage path ; that the maximum primary and 
secondary leakage occur at the core sections most influenced 
by the primary and secondary windings respectively ; that 
at a certain point influenced equally by both windings 
the leakage flux is zero ; that leakage occurs mainly in the 
outer laminations of the core, and may pass not only along 
the core length but transversely and even at right angles to 
the plane of laminations ; that leakage fluxes are nearly in 
phase with the currents in the respective windings but lag 
by one or two degrees. Leakage reactions make calcula- 
tions of ratio and phase angle unreliable if high accuracy is 
desired. The second paper describes a deflection method 
of measuring ratio and phase angle. In some cases the 
current transformer studied is compared with a standard 
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transformer of the same ratio. The third paper deals with 
“through type” portable current transformers, three 
varieties of which are studied. The ratio and phase angle 
errors depend on the arrangement of the primary winding, 
but transformers with circular cores and uniformly dis- 
tributed secondaries are little affected by changes of this 
kind (phase angle being practically independent and ratio 
varying less than o'r per cent). Transformers with 
rectangular cores and secondaries in two coils on opposite 
sides of the core are much more affected. 


Shunts and Errors. 

THE next point discussed is a simple method of finding 
the turn-ratio without the use of auxiliary exploring coils, 
which should be useful to manufacturers and rectify 
possible errors, such as do occasionally occur. The final 
paper deals with the use of shunts to eliminate errors. It 
is remarked that in measuring large amounts of energy a 
small percentage error in the current transformers operating 
the meters may involve a considerable sum. Current 
transformers may be compensated for ratio by adjusting 
the secondary turns. But “ turns-compensation ” is only 
approximate ; it can reduce ratio error but not the phase 
angle error. By the use of a suitable non-inductive or 
condensive shunt, connected across either the primary or 
secondary terminals it is usually possible to reduce both 
forms of error. Primary shunts have the additional advan- 
tage of helping to protect the transformer from the effect 
of high frequency surges ; secondary shunts tend to protect 
only the secondary burden. This series of papers contains 
information that is possibly not very well known, and 
should be useful to those interested in the use of current 
transformers as an element in measuring apparatus. We 
understand that copies of the bulletin (No. 2, 1921, Section 
No. 4) can be obtained on application to Mr. H. W. PRICE, 
Electrical Building, Toronto University. 


The Rights of a Patentee. 

AN important point of patent procedure arose in a recent 
application to a Divisional Court for a rule mis: for a 
mandamus calling upon the Comptroller General of Patents 
to consider an application for a patent. It appeared that 
an application, with a provisional specification, had been 
lodged, but one of the patent examiners had refused to 
accept the complete specification on the ground that it did 
not refer to a manner of new manufacture, and therefore 
was not patentable. The applicant contended that in 
doing this the examiner had exceeded the powers conferred 
by the Patents and Designs Acts of 1907 and 1919, and that 
the Comptroller should be directed to issue and seal a 
patent if the applicant claimed to have made a discovery, 
even if in fact it should eventually turn out that he had 
not done so. 


Patent Procedure. 

BrronE the introduction of the 50 years’ search in 1907, 
it was customary to issue a patent in nearly^every case, 
with the result that the majority of patents proved to be 
invalid and of no commercial value. In order to remedy 
this state of affairs а search is now made through prior British 
specifications over 50 years in order to ascertain whether the 
alleged novelty of the invention has been anticipated. 
Though this search is not as extensive or as thorough as it 
might be, it is a valuable help to would-be inventors ; and 
while it confers no guarantee of the validity of a patent 
when sealed, it does reduce the number of useless grants 
and increases the commercial value and utility of patents. 
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Under Sec. 3 of the 1907 Act the examiner may report 
whether the nature of the invention is fairly described, and 
the Comptroller, acting upon this report, may refuse the 
application or require an amendment of the specification. 
As there is an appeal to the law officer from the Comptroller’s 
decision, the Court held that the applicant’s proper remedy, 
under the circumstances, was not by mandamus, but by 
appeal to the Attorney-General. We are glad that this 
ingenious attempt to whittle down the effect of the 1907 
Act has failed, as it would put us back into the old days of 
patent chaos and confusion. 


The Glasgow Tramways Jubilee. . 

JUBILEES are in the air at the present time, and the 
latest to be celebrated is that of the Glasgow Corporation 
Tramways, which were inaugurated in August, 1872. 
This must be one of the oldest, as it is one of the biggest, 
municipal enterprises in existence ; and though, of course, 
in its earliest days the cars were horse operated, it is now 
a first-rate example of the financial and sociological benefits 
that can be obtained by electrical means. As members of 
the Institution of Electrical Engineers were able to judge 
for themselves a month or two ago it is, in spite of the war, 
as efficient as ever, and is likely to go on increasing in 
efficiency under a wise and enlightened management. 


History of the Undertaking. : | 
Às in so many other cases the corporation did not assume 
full control of the undertaking until some twenty years 
after its foundation by the Glasgow Tramways Company. 
At that time, 1894, there were some thirty miles of track 
in operation, which by 1914 had increased to about roo 
mile. Since the war expansion has been rapid, and 
within a short time it is hoped nearly 150 miles of double 
track will be in operation. Electric traction followed 
rapidly after the acquisition of the undertaking by the 
Corporation, indeed the numerous extensions would hardly 
have been possible without it, with the result that the 
facilities provided are not surpassed by those in any other 
town in this country. These facilities will be increased by 
the recent purchase of the Airdrie and Coatbridge tram- 
ways amd by those operating in Paisley and the surrounding 
district. When certain connecting links have been made, 
through tramway running will be possible to a distance of 
about 12 miles from the centre of the city. Coming to 
figures. the capital of the undertaking is now almost 
£5000 «500, with a debt of £500000. Nearly 1000 cars 
are in service, and one car per fortnight is being turned 
out from the Department's own workshops. About 
309 00@ 000 passengers are carried per year, and the 
теуепце is £2 347000. The actual celebrations are to 
take place to-day, and we join with many others in wishing 
the undertaking that continued success which is its due. 


Extinguishing Generator Fires with CO; 
With the advent of very large turbo-generators protec- 
tion against fire becomes an important problem. Foreign 
matter is inevitably sucked in through crevices into the 
Interior of the machines, and ultimately provides fuel for 
rapid combustion in the event of electrical trouble. Various 
methods of extinguishing such fires have been used, both 
Water and steam proving tolerably efficient. But the intro- 
M a ot moisture which permeates the windings is clearly 
Subs. avoided if possible, and may itself be responsible for 
ing а breakdown. The use of CO, as the extinguish- 
‘ment, as described in a contribution by Mr. J. B. 
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WHEELER to the “ Electrical World," therefore deserves 
attention. Experiments conducted on a 20000 kW 
generator, which requires aii-capacities of 55 ооо cub. ft. 
per minute and upward (and, in fact, has passed through 
its windings in one hour a weight of air equal to the weight 
of the generator itself) is are mentioned. The great volume 
of air supplied forms the greatest difficulty to the use of the 
CO, method. In applying the method a set of dampers is 
so situated in the discharge duct that when closed they 
completely block off the discharge, leaving an opening from 


the discharge duct to the suction thereby short-circuit- ` 


ing the discharge back into the suction. No additional air 
is then brought in, and a constant quantity (except for 
slight leakage) is revolved in the generator and suction 
chamber. Sufficient CO, gas is then injected to extinguish 
the fire. Liquid CO, is used to generate the gas, and the 
pressure of discharge should be kept within limits (150 lb. 
seems a suitable value) so as to avoid freezing the pipes 
during the rapid liberation of the gas from the liquid CO,. 
Experiments have shown that 15:6 per cent. saturation will 
not sustain combustion, and that 86 per cent. of the CO, 
supplied can be utilised. Hence a generator with a supply 
chamber containing 6 000 cub. ft. would require 1 088 cub. 
ft. of CO, At 150 lb. pressure a storage capacity of 
approximately 110 cub. ft. is therefore needed. 


Bonnie Dundee! 

THE person who is foolish enough, or unfortunate 
enough, to get himself appointed city electrical engineer at 
Dundee is not going to have a very enjoyable time among 
the marmalade and jute. If the A.M.E.E. have their way 
he will not be persona grata with his employers, and if the 
City Council get their way he will not be persona grata with 
his colleagues. Nor apparently will he be persona grata 
with the Commissioners. For the Council have discovered 
that they have to pay “ the Commissioners for threatening 
to do things to the Council if the Council would not do 
things the Commissioners wanted done.” This is a bit 
involved, but it must be remembered that the air, etc., in 
Scotland is very bracing. However, the matter is to be 
considered by the committee, and in the cooler atmosphere 
which will surround their deliberations perhaps canniness 
will win the day. For it may then be remembered that the 
new Electricity Act increases the weight of the iron hand 
within the velvet glove, and that any recalcitrancy on the 
ра1ї of Dundee may bring about unpleasantness and shake 
the parish pump even to its foundations. 


Dielectric Losses in Power 


Cables. 


AMoxG the many practical applications of science it may 
reasonably be claimed that in no other field is there closer 
connection between theory and practice than in electrical 
engineering. We use absolute laws and avoid factors of 
ignorance, and are therefore accustomed to design with 
precision. The reason, of course, lies in the exactness of 
our knowledge of the materials used, a knowledge arising 
out of the large amount of collected data and in the 
extensive mathematical basis laid down by the giants of 
the past half century. Continued progress, however, is 
making it quite clear that in one direction at least practice 
is rapidly losing touch with theory. With the increase of 
working voltages the operation of dielectrics is of more im- 
portance to-day than ever before, but although our know- 
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ledge of this subject is certainly rapidly increasing, it does 
seem that, for the time being, the extending area of light 
is principally emphasising the ever-widening circle of dark- 
ness beyond. . | 


Decrease of Resistance with Increased Voltage. 


IN view of the financial importance of cables in electrical 
development and of the constant increase of the working 
voltages, it is not surprising that cable dielectrics should 
be receiving a great deal of attention. For years past a very 
simple theory based on the dielectric strength of impreg- 
nated paper and on the maximum stresses, as calculated 
by the logarithmic formula, has sufficed for cable design. 
Five years ago, however, a mild excitement was caused by 
the appearance of a paper by Messrs. CLARK and SHANKLIN 
in the ‘‘ Proceedings " of the American Institute of Elec- 
trical Engineers, in which it was shown, as the results of a 
series of tests on high voltage cables, that, as the applied 
voltage was increased, a point was reached at which the 
effective a.c. resistance of the dielectric suddenly fell away. 
The general conclusion drawn from this investigation was 
that an impregnated paper cable should not be worked at 
a higher stress than about 19:5 kV. per cm. and, as many 
cables had been in prolonged use with considerably 
higher stresses than this, the contribution rather looked 
like providing a field-day for the critics. One or two 
articles bearing on the question have since appeared, but 
the whole subject has now been attacked in a remarkably 
masterly manner by HOCHSTADTER ; and we publish in this 
issue a résumé of three lengthy articles from his pen which 
appeared a few weeks ago in the “ Elektrotechnische Zeit- 
schrift.” | 

Hochstadter's Work 

HocHsTADTER's method is to develop a theory which 
explains the known “ V ” curve connecting dielectric power 
factor and temperature, while at the same time complying 
with known power factor-voltage relationships and the 
ionisation phenomena described by CLARK and SHANKLIN. 
Quite apart from the development of the ionisation point 
and the ionisation phenomena in a general theory of 
dielectric losses for impregnated paper cables, however, 
the articles mark a distinct advance in the development of 
the method of checking the quality of a cable by consider- 
ing the manner in which the ratio of the power factor at 
two differing frequencies varies over a range of temperature 
at different impressed voltages. A test of this kind, if it 
comes up to the author's expectations when applied to 
commercial testing, should prove a useful adjunct to the 
present dielectric loss test. 


Safe Working Temperature of Super Tension Cables. 


ONE point in the articles which, though not dwelt on at 
great length is of considerable importance, is that of the 
safe working temperature for a super tension cable. Носн- 
STADTER recommends that it should be below that corres- 
ponding to the minimum point of the power factor/ 
temperature curve. This recommendation may be criti- 
cised as transferring some of the conservatism of CLARK 
and SHANKLIN’s voltage rating over to the current rating 
side, but in view of the adoption of the very high stresses 
now contemplated it may be necessary to introduce safe- 
guards. The author's suggestion seems to us to be very 
desirable on this score, at least until such time as the higher 
voltages are established and experience shows that the 
temperatures can be increased with safety. The cable 
purchaser is naturally anxious to pass as much current as 


The Electrician. 


possible through a given cable ; but, with the high voltages 
now in use and proposed, the problem must be looked at 
from a new point of view. The object of increasing the cable 
voltage is of course to save copper, but it now appears that 
to ensure the maximum immunity from breakdown we shall 
have to be satisfied with rather less reduction in copper 
section than the voltage increase alone would allow. After 
making this concession to safety, however, there seems 
to be considerable margin for economical working at the 
higher voltages and HocHsTADTER'S able investigation of 
this important subject, coming at so opportune a time, should 
do much to stimulate confidence in the development of 
cables for voltages beyond the range of present practice. 


Electricity Supply in South 
Africa. — 


FOLLOWING the lead of Great Britain and of some of the 
Overseas Dominions and Colonies, the Union of South 
Africa has decided to take steps to reorganise and 
control its supply of electricity. For this purpose a Bill 
has been introduced into the House of Assembly and read 
a second time. At present the legislation governing 
electricity supply in the various provinces is not uniform 
and is by no means satisfactory, but if the projected Bill be 
passed there wiH be only one system for the entire Union. 
In addition, it is proposed to set up an Electricity Supply 
Commission and an Electricity Control Board with exten- 
sive powers. In view of the importance of the subject and 
of the contemplated changes in the law we give a summary 
of the main provisions of the Bill as it must greatly 
influence industrial progress. | 


Electricity Supply Commission. 

In the first place, the Electricity Commission will be, like 
the British Commission, a small body (of not less than three 
and not more than five members), but in some respects its 
powers and functions will differ widely from its British 
analogue. The main duties of the Commission will be 
‘the establishment, maintenance and working of under- 
takings for an efficient supply of electricity, at as low a cost 
as possible, to Government departments, the South African 
Railways and Harbours Administration, local authorities, 
companies, and other persons carrying on industrial under- 
takings or to any other persons whatsoever in the Union," 
and also '' the investigation of new or additional facilities 
for the supply of electricity within any area and the better 
co-ordination and co-operation of existing undertakings, so 
as to stimulate the provision, wherever required, of a cheap 
and abundant supply of electricity." The collection of 
statistics and technical data relating to water power 
resources and the erection of hydro-electric works will also 
form part of their duties. 

It will be seen that the draftsman has borrowed a few 
general terms and rhetorical gems from the Electricity 
(Supply) Act of 1919, but the main point of interest is that 
it is, apparently, contemplated to make electricity supply 
a State monopoly. The Commission will be able to establish 
supply undertakings, to raise money by way of loan, acquire 
land and water rights, equip generating stations, generate 
electricity, purchase coal, steam, water, etc. The Com- 
mission must obtain a licence before establishing or acquir- 
ing an undertaking, and it may transfer an established 
undertaking to a private undertaker if it is convinced that 
economic conditions make this course the best. 
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Financial Powers and Prices. 


The Commission can borrow money by the issue of stock 
or debentures, redeemable within a period not exceeding 
30 years, and in addition a reserve fund, not exceeding 
three per cent. of the loan in any year or fifteen per cent. in 
all, must be created for the replacement of obsolete 
machinery or for exceptional repairs, etc. The prices to be 
charged for electricity by the Commission shall cover the 
cost of generation, distribution and administration, and 
also interest, redemption and. reserve fund charges. In 
fixing the tariff regard may be had to the requirements of 
the various classes of consumers and the purpose for which 
electricity is to be used. There will, therefore, be no risk 
of litigation about preferential charges, as in this country. 
A surplus or deficit on a year's working is to be carried for- 
ward, and the subsequent year's charges are to be so adjusted 
that the accounts show. neither a profit nor а loss. The 
accounts of the Commission are to be audited by profes- 
sional accountants, who are to issue their certificate at least 
once a year. There will thus be an independent examina- 
tion of the works of the Commission and a comparison 
can be made with private company results. 


An Electricity Control Board. 


The position of the Control Board (of not less than three 
or rnore than five members), to be set up by the Minister of 


Mixes and Industries, will be similar to that of our 


Electricity Commissioners, though some of its powers are 
exercised here by the Ministry of Transport. The principal 
duty of the Electricity Control Board, which 15, 
apparently, to be composed exclusively of public servants, 
will be to control the supply of electricity by the Com- 
mission or by any private undertaking. This Board will, 
by its composition and nature, develop into the usual kind 
of sleepy administrative bureaucracy, and progress will, to 
a great extent, be dependent upon the Electricity Com- 
Mission, all of whose members must be technical or business 
men. In our opinion the Control Board is the weakest 
link im the scheme of reorganisation, and we feel sure that 
the arrangement will not work smoothly or satisfactorily. 


Changes in Existing Law. 

In £uture, all electricity undertakings must operate under 
licence, and at the expiration of twelve months after the 
Passirxg of the Bill neither the Commission, nor any person, 
Compzany or association of persons, shall carry on or engage 
inthe supply of electricity except under the authority of a 
licence» or permit. This restriction will not, however, apply 
to any” Government department, any urban local authority, 
any undertaking where the rated capacity of the plant is 
less than 500 kW, or any private generating plant. The 
conditions to be complied with in order to obtain a licence 
do not appear to be very onerous, but notices must be 
Served upon any urban local authority affected either by the 
erection of a generating station or a transmission line. We 
notice, however, that the Board may prescribe in the 
licence the maximum quantity of electricity which may be 
Senerated and the capacity of the plant which may be 
installed. 


Ра 


Standard Prices and Profit-Sharing. 
A licence, other than one held by the Electricity Com- 
on shall contair? a schedule of standard prices charge- 
в le by the licensee for the supply of electricity, but as the 
т Profits must be shared in certain proportions with 
Sumers, and as there are peculiar provisions regarding 


Union of South Africa copied their example. 


‘estimated cost of nearly five million pounds. 
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the revision of prices, we cannot imagine a great rush of 
applicants for licences. In fact, the whole Bill seems to be 
intended to put State and municipal supply in a privileged 


. position and to discourage all private enterprise. At the 


completion of not less than seven years from the date of the 
licence, and thereafter at intervals of not less than three 
years, the Board shall revise the standard prices. Not more 
than half the reduction in the cost of generation and 
distribution shall be applied to a reduction of prices, and 
the licensee must, within six months of the completion of 
each financial year, distribute among his consumers 25 per 
cent. of the surplus profit of the undertaking for that year. 
Apparently, “surplus profit " does not include provision : 
for depreciation, reserve or contingencies, and the outlook 
for private or company licensees is, therefore, far from 
bright. We shall be curious to see the outcome of this 
paternal interest in the consumers, but we have a 
suspicion that it will not prove as useful or as easy to 
enforce as the authors of the Bill imagine. 


Unfair Expropriation Conditions. | 

- The undertaking of a licensee can be expropriated by the 
Government after a period of 38 years, but two years' 
notice of purchase must be given. The price to be paid 
will be the fair value of the lands, buildings, works, 
machinery and equipment at the time of purchase, but 
without any addition for compulsory acquisition, goodwill 
or prospective profits. As South Africa is largely an 
undeveloped country, in want of capital for the introduction _ 
of new industries, it seems to us very unwise to adopt such 
drastic legislative proposals, which cannot fail to have a 
most deleterious effect upon electrical enterprise. Legisla- 
tion of the character in question has hitherto been confined 
to certain of the Australian States which are blessed with 
Labour Governments, and it would be regrettable if the 
At all events, 
under the conditions mentioned, no capitalist would invest 
money in South African electricity undertakings, and we 
hope that the Bill will be so amended in committee as to 
give a reasonable chance for private enterprise. 


Railway Electrification. 


For some years railway construction in South Africa has 
been practically at a standstill, but apparently we are on 
the eve of a period of activity, for in a Bill, at present before 
the Assembly, authority is given to construct twenty-two 
new lines of an approximate length of 851 miles, at an 
Power is also 
conferred on the Governor-General to sanction the use of 
electric traction on any railway in respect of which money 
has been appropriated by Parliament for the purpose 
including the erection and maintenance of electrrc generat- 
ing stations, sub-stations, cables and transmission lines, 
permanent way equipment, etc. Authority is also given to 
abstract and use the surplus water of public streams for. 
the generation of electric current, for condensing or other 
purposes The Government have already decided, as 


recently announced in these columns, to electrify the line 


from Pietermaritzburg to Glencoe Junction, a distance of 
1713 miles, and other railways are to be converted to electric 
working as soon as the financial situation and other 
circumstances justify a start being made with the work. It 
wil be scen, therefore, that manufacturers of electric 
traction equipment and rolling stock may anticipate a good 
demand from South Africa in the near future, and steps 
should be taken to keep in close touch with developments. 
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Harmonic Analysis by Selected Co-Ordinates. 
A New Form of Schedule for the Analysis of Wave Forms. 


Ву ALBERT E. CLAYTON, B.Sc. Eng. 
The author shows how it is possible to carry out the harmonic analysis of @ wave form by means of schedules occupying in the 


aggregate only 40 to 50 per cent. of the space necessary for an ordinary Runge schedule. By using these new schedules the 


labour involved is also reduced to less than 70 per cent. of that necessary with the Runge schedule. Schedules are given for the 
analysis of wave forms containing odd harmonics only ир to the thirty-first and the sixty-third harmonics respectively. 


When an alternating wave form is analysed by the 
original Perry method or any of its simplifications, the 
analysis is based upon the measured values of a limited 
number ж of equidistant ordinates per half period of the 
wave. The results obtained correspond to the simplest 
wave that can pass through the measured points ; actually 
they correspond to a wave form containing no harmonics 
higher than the mth. Quite apart from any mathematical 
considerations it is obvious that since the computed 
analysis does indeed represent a wave which actually 
passes through the measured points, it is only necessary 
to employ a sufficiently large number of ordinates in order 
that the wave form represented by the computed analysis 
shall not deviate appreciably from the actual wave. 

In ordinary practice the criterion as to the value of the 
results obtained by any method of harmonic analysis is to 
be found in the accuracy with which the actual amplitudes 
of any harmonics of practical importance can be computed. 
In a recent publication* the present author has shown 
that with Runge’s simplification of Perry’s method the 
value А'у computed for the amplitude of the fth sine 
term, is : 

| A'p=Ap —(Aan—p —A n4 p) —(Agn—p —A 4n-- p) TE 
where n is the number of equidistant ordinates per half 
period, and А», А.» – р, etc., are the actual amplitudes of 
the sine terms of orders р, (25 —4), etc. 

Similarly for the cosine terms : 


B'p=Bpt (Ban—pt Ban+p) + (Ban —p-- Ban - p) + ipao 0! 


The Effect of the Number of Ordinates. 

Hence it follows that if the number of ordinates be not 
taken suffidently high, the computed analysis may not 
correspond at all closely with the actual wave. Also, if 
harmonics higher than the mth be present, an error may 
be introduced in the values computed for the various 
terms. On the other hand, it is very important that it 
should be fully realised that the presence of any such 
higher harmonic affects one and one only of the values 
computed. Further, of the total possible orders higher 
than the scope of the analysis, only 1/mth affect the value 
computed for each individual harmonic. The importance 
of employing a sufficiently high value for » is thus apparent. 

It is commonly stated that if an “ -point " schedule is 
used (£.e., one based upon * ordinates per half period), the 
schedule is only correct if harmonics higher than the nth 
are absent. So far as the complete schedule is concerned, 
such a statement is true. But so far as the individual 
results obtained are concerned the statement is incorrect 
except in the case of the (7 —1)th harmonic. А considera- 
tion of the above series for 4% suffices to show that with 
a schedule based on, for example, 26 ordinates per half 
period : 

The value computed for the fundamental is correct provided that 
harmonics higher than the 5oth are absent ; 

For the third harmonic the value computed is correct if the 
highest order of harmonic present does not exceed 48 ; 
and so on, so that for all the harmonics up to and including 
the 13th the schedule neglects only those harmonics higher 
than the 38th and not all the harmonics higher than the 
26th as, no doubt, was commonly held. 


A Method of Great Accuracy. 
When great accuracy is required in the values computed 
for the relatively low harmonics, or when it is desirable to 
carry the analysis up to a fairly high order, it therefore 
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becomes necessary to subdivide the half period of the wave 
into a large number of parts. For this to be possible, it is 
essential that the wave shape shall be available on a large 
scale and shall permit of relatively accurate measurements 
of the various ordinates. In the publication already 
mentioned, the author has presented a schedule based upon 
26 ordinates as suited to normal cases. For greater 
accuracy it is necessary to exceed this number considerably, 
and the labour involved becomes important. It then 
becomes necessary to take advantage of every possible 
means of reducing the number of necessary calculations, 
without, of course, reducing the accuracy of the method. 
In this connection, the Runge method compares very 
favourably with the ordinary Perry method, In the 
Runge method by grouping the pth and the (»—p)th 
harmonics, n being an even number, only one half of the 
calculations necessary with a corresponding Perry schedule 
s required. 
Labour Saving Schedules. 

The schedules here put forward represent a further 
development in that by their use the labour involved is 
reduced to about 70 to 75 per cent. of that necessary with 
an ordinary Runge schedule. The values computed by 
means of these new schedules are identical with those that 
would be obtained by the original Perry method, or the 
Runge method, using the same number of ordinates. 

In addition, a Runge schedule based upon a very 
large number of ordinates would be unwieldy; the new 
schedules here given require in the aggregate only abou} 
40 to 50 per cent. of the space necessary for a Runge 
schedule, and moreover are subdivided into two or more 
component schedules of comparatively small dimensions. 
The number of ordinates has been chosen so that the 
treatment is perfectly uniform for all the harmonics and 
the need for separate auxiliary schedules for grouping 
certain of the ordinates is dispensed with. 

In common with the schedules previously put forward 
by the author, the present schedules are arranged so that 
one and the same tabular form can be utilised for either 
sine or cosine terms. The convenience of not having to 
stock separate forms for analysing the cosine terms needs 
no emphasising. 


Principles of the New Schedules. 


To apply the Runge method, it is necessary that the half 
wave length shall be divided into an even number of parts, 
and that the computations shall be based upon the values 
of the ordinates at the actual points of division. The 
Runge method cannot be applied if mid-ordinates are used. 

To apply the new method, it is necessary that the total 
number of ordinates per half wave length shall be a multiple 
of 4. The full benefit of the method is obtained when the 
number of ordinates is simply a power of 2. For normal 
purposes, therefore, n=32 is the most desirable number, 
and for cases where very great accuracy is required double 
that number has been chosen. 

In the paper previously mentioned the present author 
has shown that when a wave form is analysed by the Perry 
method, or any of its simplifications, and the calculations 
are based upon the values of the ordinates at the points 
of division, the value computed for the amplitude of the pth 
sine term 15: 


A'p=Ap— (Azn—p—Aan+p) —(A 4n—p— A 4n 4- f) — se (1) 
In this expression A’, represents the computed value, 
and the terms on the other side of the equation represent 


' the actual values of the various amplitudes. 
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Further, it has been shown that the value computed for 
the amplitude of the same term, when the calculations are 
based upon the values of the mid-ordinates of the various 
sections, is : 

"p=Apt (A an—p— Azn- p) —(Aan—p— And. p) 
+ (Abn—p— Abntp)— .............. (3) 


By summing the above two expressions we obtain : 
‘ptA"p=2 (Ар (Agn—p— A nap) 

— (A85 — — Asn+p) le ё .} С (4) 

This series is exactly that which holds good for twice the 

value of the th -sine term when the wave is analysed by 

any method based upon the onginal method and the -use 

of 2% ordinates per half period. Similarly by taking the 
difference of I and III : 


"p—-A'p=2 {(Aan—p — A2n4-p) - (d 6n p — A6n4- p) 


+ (A 10n— b — A ron+p) + eo © s 2 
=2 (Aan—p — (A4n—(2n—p) — Aqna-(2n—p)) 
—(Asn-(zn—p) — 48а (28 р) — . .}.... (5) 


This series represents exactly that corresponding to 


terms the method is to analyse the wave twice, the analysis 
being based upon half the normal number of ordinates ; 
one analysis is carried out by the Runge method and the 
other corresponds to an analysis by the mid-ordinate 
method. The results of the two analyses are then combined 
as indicated in IV and V. 

It may be taken that the number of calculations involved 
in the completion of any particular schedule for the 
analysis of a wave form is proportional to the square of 
the number of ordinates per half period. Further, it may be 
taken that with a Runge schedule the number of calculations 
necessary is one half of the number necessary when the 
calculations are based upon mid-ordinates. As a result, 
the total number of calculations involved in the completion 
ef the analysis of a wave form by this new method is about 
75 per cent. of that necessary when an ordinary Runge 


The Electrician. | E 


Pd 


schedule for the full number of ordinates is used. For 


example, a Runge schedule for 32 ordinates involves four 
times as many calculations as a similar schedule for 16 
ordinates; a mid-ordinate schedule for 16 ordinates 
requires twice as many calculations as the Runge schedule 
for 16 ordinates. Thus the ratio of the number of calcula- 
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twice the amplitude of the (2n—p)th sine term when the 
analys is is carried out by using 2” ordinates per half period. 

Нега се, from the results of an analysis based upon я 
Ordina. tes and an analysis based upon ж mid-ordinates, the 
analysis can be carried up to the 25th harmonic with an 
accuracy equal to that obtaining with a schedule based 
upon 27 ordinates. 

The above statement is equally true for cosine terms, for : 


B'p=Bp+ (Bzn-p+B2n+p) 


and +(Byn—pt Bang pl) .............. (2) ` 
B'5—Bp— (Ban—p+t Ban p) 
Whence . +(Ban—-ptBantp)— Б. (6) 
B's-EB'5—2 (Bp-- (Ban p-- Ban.) 
and +(Ban—pt+Bontp)t «ones (7) 


В B'5—2 ( Ban—p+ (Ban —(zn—p)-- Bant (2n—p)) 
(Ban —. (гн p) +Bsn+(z2n-p)) + > e >œ | ccc (8) 


Th Gcneral Methods Employed. 

to th, Schedules here given for analysing wave forms up 

res e 315 harmonic, and up to the 63rd harmonics 
Pectively, are based on the above principles. In general 
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tions for this new method to that required for an ordinary 
Runge schedule is approximately 3: 4: 

In cases where it is required to obtain great accuracy by 
carrying the subdivision of the wave length very far, the 
same principle can be further extended. Thus to obtain 


the equivalent of a 64-point Runge schedule, the results . 


obtained by a 32-point mid-ordinate schedule are combined 
with those obtained in the manner just indicated for the 
analysis up to the 31st harmonic. By this means the 
total labour involved is reduced to less than 70 per cent. 
of that necessitated by an ordinary Runge schedule, and 
at the same time the dimensions of the schedule are kept 
within a reasonable compass. 

Whilst the schedules here given are drawn up solely for 
wave forms containing odd harmonics only, the same 
principle can be employed in the preparation of schedules 
for wave forms containing even harmonics. 


Analysing Wave Forms Containing Odd Harmonics Only. 


The schedule for analysing wave forms containing odd 
harmonics only, the analysis being carried up to the 
thirty-first harmonic, is in three parts. Schedule A, serves 
to separate the sine terms from cosine terms, and should 
always be used even for waves that are symmetrical about 
the 9o? axis. This schedule is identical with those in 
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general use for the purpose, with the exception of the 
method of numbering adopted for the cosine terms. This 
reversed method of numbering makes it possible to employ 
the same tabular form for dealing with either the sine or 
the cosine terms. In practice it is a great advantage to be 
able to employ the one form for both purposes. With the 
usual schedules, separate provision is made for the cosine 
terms, and the size and cost of printing the schedules is 
much increased. For most of the wave shapes that have 
to be analysed in practice, the cosine schedule is not 
required, as in the majority of cases the waves to be analysed 
are symmetrical about the 90° axis. Nevertheless, pro- 
vision must be made for analysing unsymmetrical waves ; 
the simplest and most economical method of making this 
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amplitudes of the fundamental, to the fifteenth sine, or 
cosine, terms as computed by an ordinary 16-point schedule. 

Schedule A, is used for the odd ordinates and for the 
final computations. With the exception of the last three 
lines it is in principle an ordinary Perry schedule based 
upon mid-ordinates. The multiplying factors are, however, 
one half of the values that would normally obtain for such 
a 16-point schedule, being respectively one-sixteenth of 
sin 7/32, of sin 37/32, etc. 

The values denoted I to VIII thus represent respectively 
one half of the amplitudes of the corresponding sine, or 
cosine, terms, as computed by an ordinary 16-point mid- 
ordinate schedule. . 

For the final computations, the values IX to XVI are 


SCHEDULE By: FOR SEPARATING OUT THE SINE AND COSINE TERMS, 
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SCHEDULE C. 


FOR COMBINING THE RESULTS OBTAINED BY SCHEDULES A AND B, AND THUS CARRYING THE ANALYSIS 
UP TO THE 639? HARMONIC, 


provision is to employ the method of numbering adopted 
in schedule A,. 

. The ordinates in schedule 4, represent those at the 
points of division of the wave length, the half-period of 
which is divided into 32 equal sections, y, being the value 
at the chosen origin. It is usual, but not essential, to take 
as the origin some point such that y,—0. For symmetrical 
waves, the origin should of course be chosen at a zero 
point 90° from the axis of symmetry, so that cosine terms 
are eliminated. 

The Use of the Schedules. 

Schedule A, is used only for the even ordinates, and is, 
in fact, an ordinary 16-point Runge schedule for use with 
the 16 even ordinates, with the exception that the multiply- 
ing factors are one-half of the values that would normally 
obtain, their values being respectively one-sixteenth of 
sin 1/16, of sin 27/16, etc. 

The values computed by means of this schedule, and 
denoted IX to XVI, represent respectivelv one half of the 
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carried over from schedule A, and by combining in the 
manner indicated I and IX, II and X, etc., values are 
computed for the amplitudes of all the odd sine, or cosine, 
terms up to the 31st. 


General[Scheme Employed. 


The general scheme of the schedules Ау, A, and А, is 
the same as that of the schedules previously published by 
the author. 

Ihe multiplying factors hold for the whole of the line 
in which they occur. The number of the sine, or cosine, 
ordinate which, when multiplied by the appropriate multi- 
plying factor has to be inserted in any section, is placed in 
one corner of that section. When used for cosine terms, 
the ordinates 1’, 2’, etc., are utilised in the sections marked 
I, 2, etc. 

In order to avoid confusion of signs, when the ordinate 
number is positive it is placed in the top left corner of the 
section, and when negative, in the top right corner. The 
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dotted lines serve to separate positive from negative 
values. 

In cases where both sine and cosine terms are present 
separate copies of both schedules A, and A, are filled up 
for the Sine and the cosine terms, and the results combined 
inthe usual manner, the pth harmonic being represented 
inthe final series for the wave as : 


(Ap? В?) . sin p (wt+-op), where mp jare tan. P2, 
Р 

When the above schedule is used, the values computed 
for ай the harmonics up to the 13th are theoretically exact 
provided that no harmonics higher than the 5oth are present 
and even for a harmonic as high as the 21st the value 
computed is theoretically exact provided that no harmonic 
higher than the 42nd is present. For the majority of cases 
therefore the theoretical error of the method may be 
expected to be quite negligible in comparison with the 


uavoidable errors in the placing and measurement of the - 


necessary ordinates. Neglecting harmonics “higher than 
the 96th, the values computed are: 


B^ =B, +Bes t Bes 
В”, =B,+Bat+Be 
B', =B, c-B,44B, 
В”, =B, -By4d В, 
В", =B, +В, B5 
B’s,=By,4+BytBr 
B’3=By3+ By, +B, 
В',=В,,+В,,„+В,, 
В”,,=В,, +В, t Ba 
В”'.,= В, +В, +В, 
В'.=В, +В,+В, 
Р B's— Ba 4 B4 4- Bg 
A ag = з — 39 +A gy ^a 7 Ba Bg Ba 
B's — By By Bg 
B',4,—B443-B-4-B, 
B'j,7 By +В, t By, 


A’, =A, —As,+A 73 


P 15 — A asd aa 
A зі == 24 31 —Азз tA 5 


It is therefore apparent that in the case of the harmonics 
towards the end of the schedule it would be wise to take the 
computed values as being 4',,—4,; —4 y ; A'n =A op —À 5, 
and 4*,, — 4,, —A ss and similarly for the cosine terms. 

_ Excepting possibly in the case of the 31st harmonic an 
inspection. of the wave form will indicate which of the two 
harmonics, the 27th or 37th, etc:, is present. For a more 
accurate determination of these high harmonics it is neces- 
sary to employ a more exact schedule on the lines of that 
given later. 

‚ тау be mentioned that schedule A, might be replaced 
by two schedules based upon an 8-point Runge schedule 
and an 8-point mid-ordinate schedule respectively. The 
schedule as it stands, however, already requires only 22 
separate multiplications—it will be noticed that certain 
ordinates have to be used twice or four times in the same line 


—and it has not been thought desirable to subdivide it 
further, 


Analysing Wave Forms Containing Odd Harmonics Only. 


a the schedule for analysing wave forms containing 
КЭЛ qmonics only, the analysis being carried up to the 
the y- hird harmonic, permits of values being computed for 
: 8 Plitudes of all the odd harmonics up to the sixty-third, 
E Че. епаей primarily for use in cases where it is desirable 
the na mine with very great accuracy the amplitudes of 
-armonics within and just beyond the scope of the 
Previous schedule. 
(s Schedule is in two parts, the first of which is simply 
sche d Point schedule already given, and denoted as 
princi У А. Тһе second part of the schedule consists, in 
en Ple, of two main portions ; the first of these is simply 
the Pot mid-ordinate schedule, and the second combines 
those MS obtained by this mid-ordinate schedule with 
Previously obtained by means of the 32-point schedule 
Sche ad Sven. In the second part of the complete schedule, 
Code. B, serves to separate out the sine terms from the 
is divia ams in the usual manner. The half wave length 
the us Into 32 equal parts as in the previous case, and 
vari UES 21, 22, etc., represent the mid-ordinates of the 
SUS sections, 
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Schedule B, is an ordinary Perry schedule based upon 
the values of the 32 mid-ordinates. (It will be noticed that 
the use of this schedule for analysing a wave form up to 
the 31st harmonic involves nearly three times as many 
multiplications as the schedule given by the present author 
for the same purpose.) 

Schedule B, is used for combining, in the manner 


\ previously described, the results of schedule A, with those 


of schedule By. 

When a wave form is thus analysed the theoretical 
accuracy of the results is of an extremely high order except 
for those harmonics towards the end of the schedule. 
For all the harmonics up to the 27th the method 1s theoretically 
exact provided that no harmonics higher than the 100th are 
present; similarly, the values computed for the harmonics 
from the 29th to the 37th are exact provided that no 
harmonic higher than the goth is present. | 

Neglecting harmonics higher than the 200th, the values 
computed for the various terms are : 

A’, =A, — Aun Ain B', =B, +В,„ +В, 


Vs =A, —Aisd his 
A’, =A, — А is iss 
A’, =A, —A ia БА уз 
A’, =A, —A iot 132 
А'м=4дА,,—4 117 -1339 
Аз = Аз Аль tA rar 
A’is=A ys—A yrs tA аз 
A’ =Ay—AnitAnus 
А m diy — Ао tA 147 
A’n =A gq = Ао tA 109 
A’ ag ag — A os tA ini 
A a А, Аууз БА з 
Ат = Ар А tA 155 
A’ = А, — еә +A as? 
Аһ = 45,—4,5 +A 159 
Maa Азз — dg, 4414 
A’y=Ays—Aogs +A ‚ез 
Аљу= А: 4, +A вв 
А зо = Аз – Ав +А, ет 
Аа = Аа 4з 44i 
Аа Aaa —A ss HAm 
A'uy 4a – Аз T 4i 
Ат 420—438 +A 175 


В”, = В, +В, +В 
В’; = В, +В, +В, зз 
В”, = В, +В,„ +В, 
В”, = В, Bist Bis 
B'azBucBudBis 
B'i,—By-- Bit Bia 
B'a,-ByuyBiustBus 
B',— By ByuictBis 
B'i,— Bi + By Bi; 
B'ai Bar Bud Bras 
B’ss=Bist+Brost Biss 
В' „== Bg d- Bios - Biss 
B's — В, +В, +В.» 
B's,— Bg By, +В, 
В’. =В,+В,, +В, 
В”. =В,,-+В,ь +В, 
B'as =BatBa +В,» 
B’y=BytBo +В, 
В,„=В,, +В, +В, 
В',=В,-+} В, +В,» 
B'a,—Bqa44 By T Bin 
B'a =Bat Bss +В 
В',,=Вє,-+ Ba +В, 


А = А-А» tAn B’ y= Bag +В. Bins 
The theoretical error of the method шау therefore 
confidently be taken to be absolutely negligible, in com- 
parison with the inevitable errors in placing and measuring 
the various ordinates, for harmonics up to a very high. 
order, well beyond those likely to be of importance in 
electrical practice. 


N. Lanes. and S. Cumberland Electricity 
District. 


The Electricity Commissioners having considered the evidence 
given at the Inquiry held by them in January last, at Barrow-in- 
Furness, into the scheme submitted by the Provisional Joint 
Committee for the NonTH LANCASHIRE and SOUTH CUMBERLAND 
ELECTRICITY District have arrived at the following conclusions :— 

The survey which has been made as the result of the provisional 
determination of the district has shown that from engineering 
and economic points of view the district is too scattered for im- 
mediate development as one electrical area under the control of 
a Joint Electricity Authority, and that no practical advantage 
would accrue from the formation of such an authority at present. 

The formulation of the scheme and the holding of the inquiry 
have nevertheless served a useful and practical purpose by showing 
that improvements in the organisation for the supply of electricity 
can be brought about in certain portions of the district, namely : 
(a) By an extension of the electrical activities of the Corporation 
of Barrow-in-Furness to cover a wider area of supply, (b) by a 
measure of consolidation in the Lancaster-Morecambe-Heysham 
area, and (c) bv a development of supply in the Millom-Bootle area. 

The Commissioners are prepared to give favourable consideration 
to proposals from the parties respectively concerned for bringing 
about such improvements under Special Order procedure. Such 
proposals should be so framed, and will be so controlled by the Com- 
missioners, as to aim as far as possible at an eventual combination 
of the three areas into one district. 

The Commissioners have accordingly decided that it is not 
necessarv or expedient at the present time to proceed with the 
final determination of the district or to make an order establishing 
a Joint Electricity Authority. The district will, however, remain 
provisionally determined, and the position will be reviewed by the 
Commissioners at a later date in the light of the developments 
then accomplished with the view of deciding what further steps 
should be taken in the general interests of the district or whether 
their notice of provisional determination should then be discharged . 
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The Ionisation Point of High-Tension Cables." 


By M. HOCHSTADTER. 


The significance of the Clark and Shanklin's ionisation point with high-tension cables is investigated and recent results of 
research, both European and American, are employed to discuss the nature and magnitude of the dielectric losses in the type of 


material used for impregnating paper cables. 


The effects of voltage, frequency, temperature, and physical state on the losses 


ave considered, and it is demonstrated how, well below the transition region, dielectric losses consist of hysteresis losses, while 


above this region they are in the nature of current losses. 


In the transition region they consist of a combination of the two 


forms. A characteristic function F is employed to determine whether ionisation is occurring in any particular length of 
cable, and a series of published test results are applied to illustrate the point. 


The general statements, made by Clark and Shanklin ў 
on the ionisation point of high-tension cables have caused 
considerable interest. Their contention that 19:5 kV per cm. 
is the maximum stress to which it is safe to stress a cable has 
called forth much criticism, particularly in view of the fact 
that many cables have been working for years at stresses 
many times that quoted. 

Davis and Simonst and Hóchstádter$ have both shown that 
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Fic. 1.—IONISATION POINT OF A SINGLE CORE CABLE (CLARK 
AND SHANKLIN). 


the assumption cannot be a general one applicable to all types 
of cable. The ionisation point does exist in a badly manu- 
factured cable, but not in one which has been carefully dried 
and impregnated. On the other hand, local ionisation may 
occur in a cable without showing up as an ionisation point on 
the curve obtained from dielectric loss measurements. 

The present article is intended to indicate what deductions 
as to the quality of a cable can be made in practice from the 
existence, or otherwise, of an ionisation point. 


The Ionisation Point as a Measure of Quality. 


Fig. 1 shows a typical group of ionisation curves according 
to Clark and Shanklin, in which the effective a.c. resistance is 
plotted against voltage for a range of temperatures. The 
ionisation point occurs at about 12 000 V in this case. These 
authors conclude that the ionisation point is due to the 
electrical breakdown of entrapped air bubbles, but there are 
several facts which cannot be explained by this theory, as, 
for instance, the disappearance of the ionisation point at 
the higher temperature and the increase of the ionisation 
pressure with temperature. In view of these and other points 
of difficulty it is advisable to consider further experimental 
data. 
` If the dielectric loss in a cable be plotted as a function of 
the temperature with constant voltage and frequency, it is 
usually found, with European cables at any rate, that a curve 
of the general shape shown in Fig. 2 is obtained with a definite 
minimum value between 40 deg. C. and 50 deg. C. 


A Transition Region. 


It is evident that the '' V ” curve is due to the sum of two 
independent components—a hysteresis loss which decreases 


* Abstract of articles in the “ Elektrotechnische Zeitschrift," 
vol. 43, pp. 575, 612, 641, April and May, 1922. 

f '* Trans. A.I.E.E.,'" vol. 38, p. 489, 1919. 

t “ Electrical Journal,” vol. 17, No. 7, 1920. 

$ “ Elektrotechnische Zeitschrift," vol. 43, p. 205, 1922. 


with the temperature, and a current loss which is small at | 


low temperatures, but increases more and more rapidly as the 
temperature is raised. The minimum portion of the curve 
must represent a transition region. Well below this minimum 
the losses must be pure hysteresis losses proportional to the 
frequency, whilst sufficiently above the minimum point they 
must be pure current losses independent of the frequency. 


Chan£óé in Dielectric Losses with Physical State. 


The change in the nature of dielectric losses with change of 
physical state of an insulating material is illustrated by recent 
researches which have shown that the minimum point of the 
loss curve coincides with that temperature at which the 
impregnating material changes from the viscous to the fluid 
state. Publications by Pung* and Wagnert have shown that 
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Copper Temperature. 


FIG. 2.--А DUTCH SINGLE CORE CABLE (1919). 
COPPER SECTION, 95 SQ. MM. INSULATION THICKNESS, 8:5 MM. 
VARIATION OF DIELECTRIC PROPERTIES WITH THE TEMPERA- 
TURE AT 30 ooo V, 50 PERIODS. 


(Note.—Changing Current in the above curve should read CHARGING Current.) 


the type of insulating material used on cables exhibit losses 
which are hysteretic in the hard or plastic state and of the 
nature of a current loss when they become fluid. 

Fig. 3 (from Pung) shows the results obtained from a 
mixture of beeswax and rosin which melts at a temperature 
of about 50 deg. C. It will be seen that below the melting 
point the losses are proportional to the frequency, but that 
above this point the 25 and 60 cycle losses coincide. In the 
lower temperature region the effective loss and current both 
increase directly as the frequency. A direct relationship 
between the current and frequency shows that over this region 
the capacity is independent of frequency, and, in the upper 
temperature region, further confirmation of the ohmic or 
current nature of the loss is given by the very close similarity 


* « Archiv für Elektrotechnik," vol. т, part 8, 1912. 
f " Archiv für Elektrotechnik," vol. 3, parts 3 and 4, 1914. 
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between the variation with temperature of the d.c. and 
efective a.c. resistance. | | 
The curious difference between the fall of the dielectric 
ws during the viscous state and the rapid increase with 
temperature in the fluid state can be explained by considering 
the internal friction accompanying the hysteresis phenomenon 
to decrease with increasing temperature due to less restricted 
moverment of the molecules, and finally to disappear entirely 
in coga parison with the current loss caused by the well-known 
decrease of resistance with temperature rise. 


Dielectric Constent Independent of Voltage, Frequency and 
"Temperature. 

Frorr a consideration of the results obtained by Pung, 

Wagner, Clark and Shanklin, it is evident that within’ practical 

limits the dielectric constant for homogeneous insulating 
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Fic. 3—CURRENT INCREASE AND EFFECTIVE Loss AT 10 200 V 
PER CM. oF A MIxTURE OF COLOPHONIUM AND BEESWAX. 


(PUNG.) 


“Materials is practically independent of voltage, frequency and 
temperature, The effective loss and power factor do depend 
on voltage, frequency and temperature, but with a non-varying 
dielectric constant the curves connecting effective loss and 
power factor with temperature are similar, but drawn to 
different Scales. The variation of the loss with voltage depends 
upon the portion of the temperature curve under consideration. 
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Fic. 4.—CunvEs.or EFFECTIVE LOSSES. 


With: 
i the viscous region—i.é., well below the minimum 
y uc the '' V "L—curve the effective loss may be represented 
* equation : 
i e А =a. N.E? 
"0$ e is constant. - 
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х js a temperature coefficient decreasing with increasing . 
temperature. 
N is the frequency, 
and E the voltage. 


In the fluid region at sufficiently high temperatures the 
loss seems to vary with the square of the voltage, but at 
lower temperatures nearer to the transition region the index is 
higher than 2, suggesting that, at moderate temperatures of 
about 40 deg. C., the class of material investigated has an 
eflective a.c. resistance which decreases with increase of 
voltage. This connection between the a.c. resistance and 
voltage disappears at the higher temperatures. 

The current loss can thus be represented by 


A,- YE" 


for a definite temperature. 
Y is an exponential function of the temperature and m falls 
from between 3 and 2 down to 2 as the temperature rises. 
Fig. 4 shows how these two components enter into the make- 
up of the " V" curve. Up to about 35 deg. only hysteresis 
loss is in evidence, from 35 deg. to about 80 deg. both hysteresis 
and current loss are present, and above 8o deg. the entire loss 
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Fic. 5.—CHARACTERISTICS OF FULLY LOADED AND PARTLY LOADED 
CUBES. ч 


is practically current loss, the hysteresis component being 
overwhelmed. | 
The total loss can thus be represented by the equation 


A=a.N.E®4yE™ .................... (3) 


Dielectric Loss and Faulty Manufacture. 


If, as a result of faulty manufacture, a cable exhibits the 
ionisation phenomenon, the additional dielectric loss due to 
this can be represented by the equation | 


A,=8.N.(E—E,)* (4) 


where E, is the critical voltage for ionisation to commence. 
(E—E,) is thus the excess of the actual voltage over the 


critical voltage and f is a temperature coefficient. 
The total loss of a badly filled cable is thus given by 


A=a.N.E2+8.N(E—E,)?-+yE” 
Dividing, by the charging kVA, we obtain 
m _ Eo 2 Y ES 
Сов е= у [ate E) Е] 


And the effective a.c. resistance 


(5) 
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z R=; ENE са ӨӨ ‚ (7) 


The capacity С may be regarded as constant. Equation (6) 
may be considered to represent the conditions in the tran- 
sition region. Р | ] 

. At the higher temperatures where m=2 the equation for 
power factor becomes 


Е. Y uH ] 8 
соз p= 1, [ (+7) +8 (т S [реше (8) 
While at the lower temperature where ү=0О we have 
EM . Eo 
cos p= „г [| a+8 (1 +) ] T (9) 


An interesting deduction follows from inspection of equations 
(8) and (9). Sufficiently far above or below the transition 
region the only factor which can cause the power factor to 
change with voltage is ionisation. 


Coaclusions from cos ?—Temperature Curve. 


In order to draw conclusions on the quality of a cable from. 
the course of the cos p—Temperature curve, the simplest 
plan is to ascertain whether the pure hysteresis loss of the 
particular cable dielectric follows the relationship expressed 
by formula (1)—:.e., proportional to the frequency and to the 
square of the voltage—and, inthe case of a single core cable, to 
see that the power factor at a viscous temperature is constant 
over a wide voltage range. 

Tests should not be carried out either in the transition 
region or at the higher temperatures, and, in dealing with 
multicore cables, it should be borne in mind that the cos o may 
vary due to tangential stress quite apart from ionisation. 

In connection with these recommended low temperature 
tests, the importance of working cables at temperatures 
below the minimum point on the '" V” curve should be 
emphasised. At higher temperatures than these a cumulative 
effect easily occurs at particular points and hot spots are 
formed which ultimately result in breakdown. 

For American practice, where much higher working tempera- 
tures are adopted, it is necessary to examine cables in the 
transition region, and, for this purpose, the losses must be 
separated. The best way in which to do this is to take 
measurements at two frequencies, say 25 and 5o. The 
ratio of the two power factors then becomes a valuable 
function. 

From equation (6) it follows that 


NN, 
ENT. Yy 
a+p(1= 72) + V Em—2 

Е) “М, 


and for,the viscous region with ү==о the ratio 


cos 9N, i1 
cos o №, + 


For high temperature without ionisation y increases rapidly, 
х decreases, and В disappears from the equation (т), resulting 
in a ratio 


So that over the temperature range the value of this charac- 
teristic ratio follows the upper curve of Fig. 5, and the same 
curve is obtained for all voltages. 

If now the cable has ionisation, the second term in the 
denominator of equation (1), having a finite value, results in 
a group of curves for a range of voltages as shown in the 
lower part of Fig. 5. 

The two forms of curve are quite different from each other, 
so that the two sorts of cable can be identified at once from the 
plotting of this characteristic. 

The accuracy of the above theoretical investigation has been 
proved by application of the results to three examples of cables, 
of which detailed data have already been published. Thethree 
cables were entirely of American origin, and the dielectric 
losses were measured in America without the author's co-opera- 
tion. The results entirely confirm the theory given above, 
and demonstrate its usefulness in investigating the quality 
of impregnated paper cables for high voltages. 
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Dielectrics in the United States. 
By F. FERNIE. 


The annual convention of the American Institute of Elec- 
trical Engineers was held this year at Niagara, towards the 
end of June. The papers read all related to cables. It is 
proposed briefly to review them here. 


Dielectric Losses and Cable Failures. 


The first paper was by Mr. D. W. Roper, of the Chicago . 


Edison Company, and dealt with '' Dielectric Losses and 
Stresses in Relation to Cable Failures." Mr. Roper pointed 
out how the current carrying capacity of high voltage cables is 
limited by the dielectric losses: he plotted curves of the 
dielectric losses for different cables, and using these deduced a 


critical current above which the cable must not be loaded, ` 


or supposing it is overloaded, it must be given ample 
opportunity to cool before being again placed in service. 
The analysis of cable fault records and the examples 
given from practice are most instructive. Mr. Roper 
specifies a minimum dielectric loss when buying cables, 
and it is interesting to note that his insulation thicknesses 
“are practically the same as the recommendations by the 
British Engineering Standards Association for voltages below 
6 oooV, and above this are practically the same as the thick- 
nesses being used by some of the larger English companies." 
Among Mr. Roper's conclusions the following are worthy 
of special note :— 

Temperature readings in conduits are just as important 
as ammeter readings in the stations in determining the safe 
loads for transmission lines. 

High voltage cables having a low dielectric loss can be safely 
operated at temperatures materially higher than are possible 
with high loss cables, due to the increase of the critical tem- 
perature with the reduction in dielectric losses. 


The critical temperature is defined as that temperature above 
which cumulative heating occurs. 


Effects of Paper Structure on Electrical Properties. 


Messrs. Wm. Del Mar and C. F. Hanson presented a paper 
on '' The Effects of the Composite Structure of Impregnated 
Paper Insulation on its Electric Properties." Тһе authors 
considered a model made up of two leaky condensers in series 
and from its behaviour deduced an expression for the power 
factor of impregnated paper insulation. In this exceedingly 
interesting paper the authors supply an answer to a frequently 
asked question—viz., What is the function of the oil and 
what is that of the paper in a paper insulated cable? The 
authors' answer is that failure of such cables is due to ionic 
motion in the oil, and that the function of the paper is to 
oppose barriers to this motion. Mr. F. W. Peek, junr., has 


. also indirectly supplied this same answer in his book, 


* Dielectric Phenomena." 

From this point of view, then, the perfect cable should 
consist of alternate layers of oil and paper, any one layer of 
paper breaking joint with that next above or below it, and the 
paper should be thin and hard. Some makers claim that the 
paper is better butt-jointed rather than over-lapped. 


Corona in Air Spaces. 


““ Corona in Air Spaces ina Dielectric ” is the title of a paper 
read by Mr. J. E. Shrader. It gives an account of some work 
which is an extension of work done by Messrs. Clark and 
Shanklin some years ago and probably familiar to readers of 
THE ELECTRICIAN. Mr. Shrader tested materials arranged 
with definite air spaces and his results plotted show variation 
of power factor with potential gradient. An abrupt change 
in power factor indicates corona formation. His conclusions 
are interesting, and together with Mr. Delafield Du Bois’ 
paper on “ The Action and Effect of Moisture in a Dielectric 
Field," help us to form a mental picture of what takes place 
in a dielectric under stress. This kind of mental picture is 
valuable inasmuch as it leads to the devising of further experi- 
mental work, which we may hope will some day provide 
a solution of all dielectric problems. 

Mr. Du Bois’ paper is almost purely speculative. He 
assumes a hypothetical case of a globule of moisture placed 
in an homogeneous dielectric subjected to electric stress, and 
then watches its behaviour. Under an alternating stress Mr. 
Du Bois finds that the globule stretches a certain distance, and 
then its length becomes constant no matter how high the 
voltage be raised. From this he deduces absorption and resi- 
dual charge as observed in actual insulation. The whole 
conception is clever, but may be marred for some by the 
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difficulty of picturing even minute globules of moisture 
elongating into threads in many insulations. 

The paper was perhaps inspired by Mr. Evershed’s LE.E. 
paper on * Insulation Resistance.’’* Mr. Du Bois considers that 
Evershed’s endosmose explanation involves moisture 
uficiently pure to be regarded as a dielectric, whereas he says 
that moisture in commercial insulation must be regarded as 
conducting. Mr. Du Bois perhaps overlooks the fact that 
Evershe@’s explanation is perfectly feasible with a conducting 
liquid, since the effect of surface tension will be to collect salt 
or other: solute along the walls of a capillary tube, and to leave 
pure solwent іп the middle of the tube, which solvent may 
be subject to movement by electric endosmose- 


Theory of Cable Breakdowns. 


The two remaining papers were '' The Minimum Stress 
Theory of Cable Breakdowns," by Mr. D. M. Simons, and 
“Potential Gradient in Cables," by Messrs. Middleton, Dames 
and Davis. 

Mr. Sirnons discusses a theory suggested by the present 
yritert which states that the breakdown of a dielectric between 
concentric electrodes depends on the minimum stress rather 
than the maximum stress. Assuming the minimum stress to 
be a constant at the instant of breakdown, Mr. Simons 
advances an interesting explanation as to the reason for this. 
He conceives part of a dielectric becoming over-stressed, and 
yt not actually breaking down, and still carrying its due pro- 
prtion of the total voltage. This is different to Dr. Russell's 
conception § where actual carbonisation of over-stressed layers 
isassumed. Mr. Simon's idea is equivalent to a conception 
which the writer has often heard expressed—that insulation 
cannot or does not break down unless it has something to 
beak down to; in other words, that it only breaks down 
between electrodes. a F 

Of course corona in air will at once occur as an example of 
partial breakdown. The enunciator of the maxim, will, 
however, exclude air as a class by itself, when its behaviour 
is quoted to him. 


Is the Minimum Stress Constant ? 


Be the explanation what it may, and the writer does not 
cling to his own explanation, the more immediate point of 
interest is whether it is established that for certain insulations 
the minimum stress is a constant. Since writing the original 
paper, the writer has accumulated certain experimental data 
which weighs about equally for and against his original state- 
ment. The minimum stress is anyhow not constant for all 
dielectrics ; rubber being a notable exception. In his original 
experiments from which the theory was deduced, the writer 
was of opinion that he had made all the possible variables 
constant, but he has since realised that there were still some 
possible Variables left. The question remains open for 
experimental verification. 


The Voltage Gradient. 


е Пе paper by Messrs. Middleton, Dames and Davis discusses 
Кед У the logarithmic formula for the voltage gradient in 
ini ute Conductor cable, and includes experiments on rubber 
incin de Cables. Breakdown tests on 3-core cables are also 

- They propose some modification of the formula, 


depending on the ratio а 


р 
For values of 1 >2°72 they state that the layers of insulation 


a to the conductor can be subjected to stresses far in 
without those which the insulation can normally withstand 
a well ks. 20166 rupture. It is all to the good to have 
Then Own statement of this kind formally stated. 
oil used Bout all the papers, fetrolatum is stated to be the 
Same su for impregnating paper cables. Probably this is the 
country nce, known as petroleum jelly or vaseline in this 
lc; Where it is generally mixed with resin or other gums. 
ment po ection with the breakdown of a dielectric an experi- 
valuable; been described to the writer which might prove 
with air if followed up. It is stated that if a dielectric in series 
first a s subjected to an increasing alternating stress, that at 
diele ПАН positive charge is induced on the surface of the 
Degativ С, which with increasing stress changes to an increasing 
© charge until puncture takes place. 
* The Ele 
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being greater or less than 2°72. 


'B AM an Vol. 72, p. 318, Nov. 20th, 1913. 

Journal М4: Journal,” Sept. and Oct., 1921. 

LER v Dielectric Strength of Insulating Materials," “ Journ.” 
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Properties of Composite Insulating Materials. 


A specification recently issued by the BRITISH ELECTRICAL 
and ALLIED RESEARCH ASSOCIATION defines methods of test 
intended for investigating the mechanical and electrical 
properties of -hard composite insulating materials. The clauses 
are not- framed as “ acceptance " tests, but ate based on a 
long series of trials over a wide range of materials, and it is 
anticipated that the adoption of the tests given will lead to 
uniformity in practice and improvement in quality. 

| Temperature Grading. 

The materials are graded according to the temperature they 
will withstand. The plastic yield test (clause 7) is the primary 
criterion: but the resistivity, electric strength, and other 
tests specified must also give satisfactory results at the grade 
temperature. 

| Conditions of Test. 

In carrying out any particular test a selection must be made 
from the following series of conditions. Except in the case 
of (h) the specimen shall first be wiped carefully with petroleum 
spirit (sp. gr.—0:68 at 15?C.). 

. (a) New condition, temperature 15° C, to 20° C. 

(b) New condition after twenty-four hours in a desiccator. 
Specimen tested while in desiccator at 15? C. to 20° Co” 

(d) New condition after one hour's heating at grade temperature. 
Tested in oven at same temperature. 

(e) After one week's immersion in distilled water at a temperature 
of 15? C. to 20? C. Surface moisture removed by wiping and test 
carried out within ten minutes at the same temperature. 

. (f) As condition (e), but immersion in a Io per cent. solution of 
salt in water. The sample shall be swilled with distilled water on 
removal and before wiping. 

(g* As condition (f), but immersion in a sulphuric acid solution 
OI Sp. gr. 1°25 at 15° C. . 

(A) After one week's immersion in mineral transformer oil (sp. gr. 
approximately 0°86 at 15° C.) at grade temperature, but never 
higher than 100? C. Tested in the oil at the same temperature. 

(3) After immersion in any other reagent to meet special con- 
ditions. 

Resistivity (Specific Insulation Resistance). 

(a) Moulded Materials.—A specimen shall be made of the 

form and dimensions of Fig. r. The electrodes consist of a 


Groove fon 
Mercury 


Dimensione in 
millimetres 


TEST SPECIMEN OF MOULDED INSULATION MATERIALS. 


layer of mercury 2 mm. deep in the recessed specimen, and a 
2 mm. layer of mercury standing in a recessed steel plate 
fitted with three pins which support the specimen. A guard 
ring is provided by mercury in the upper groove of the speci- 
men. For temperatures higher than 100° C. suitable fusible 
metal electrodes shall be substituted for the mercury. 

(b) Sheet Materials—A specimen of the form of Fig. І shall 
be adopted, and although the overall thickness may be 
reduced to 12 mm. the thickness of the base shall be 5 mm. in 
every case. Surfaces shall be smooth, but not polished. 

(c) Rods.—The resistivity of a rod shall be tested by boring 
out a length of about 50 mm. of the rod so as to form a deep 
cup and turning a central 25 mm. of the outside surface. The 
electrodes are formed by mercury in the bore of the specimen 
and mercury in a container in which the specimen is stood. A 
guard ring is formed by mercury standing in a groove round 
the top of the specimen. ` 

(d) Tubes.—A tube is tested by plugging up one end with a 
good insulator and proceeding as in (c). 

(e) Condition of Test.—The resistance shall be measured at 
the end of each minute over a ten minutes’ electrification with 
500 V, and the results given in megohms per centimetre 
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cube after one, two and ten minutes electrification. Condi- 


tions (a), (d), (e), (f) and (^) of clause 2 shall apply. 


Surface Resistivity (Surface Leakage). 


(а) Moulded Materials.—The specimen for this test shall be 
of the form used in clause 3 above; but in this case one side 
of the battery is connected to the lower electrode and the 
other side to the upper electrode and guard ring in parallel, the 
galvanometer being connected between the two latter. The 
surface resistance is thus measured between the mercury in 
the groove and the lower electrode. 

(b), (с), and (d) Sheet Material, Rods and Tubes.—Sheet 
material, rods and tubes shall be tested for surface resistivity 
as for 4 (a), moulded materials; but with modifications 
similar to those introduced under (b), (c) and (d) in clause 3. 

(e) Conditions of Test.—The surface resistance shall be 
measured after one minute's electrification, at a potential 
difference of 500 V, and the surface resistivity expressed in 
megohms for a centimetre square. Conditions (a), (b), (c), (е), 
(f) and (g) of clause 2 shall apply. 

Electric Strength (Puncture Strength).—-The electric strength 
of moulded or sheet material shall be tested on a disc 10 mm. 
thick and 50 to 100 mm. diameter, between a spherical and a 
flat surface, the former having a radius of 25 mm. Intimate 
contact shall be obtained by the use of shredded lead, mercury- 
tin amalgam, or other suitable material. 

An а.с. potential difterence with a frequency of about 50 to 
approximately sine shaped wave form shall be applied steadily 
so that puncture occurs in about 20 sec. 

The electric strength in volts per mm. is given by :— 


V 
Xrus— FS 


Where X is breakdown volts per mm., V the volts required 
to puncture the specimen, T is the minimum thickness of the 
specimen in mm., and f a function depending on the thickness 
T and given by the following table :— 


Minimum Thickness T. Approx. values of f. 


mm. 
0*5 I'OI 
| е, 1'03 
2:0 1:05 
3'0 1:08 
4'0 I'II 
5'0 I'I4 


Conditions (a), (d), (e), (f), (g), and (A) of clause 2 shall 
apply. 

Toughness (Absence of Brittleaes«). 

Toughness shall be proved by an impact test with a pen- 
dulum type machine at 15? C. to 20? C. on notched specimen 
bars 80 mm. long and 15 mm. square. The notch shall have 
a radius of І mm. and be 5 mm. deep. The width of the 
specimen may be reduced to r2 mm. if necessary for testing 
sheets, and the minimum energy required to break the speci- 
men shall be expressed in kg. per sq. cm. of the broken surface. 


Plastic Yield with Temperature (Rigidness.) 


The plastic yield shall be tested on a specimen 15 mm 
square and 200 mm. long. A length of 45 mm. is clamped in 
horizontal clamps, and a load of 450 gms. hung by means of 
a stirrup from a notch in the bar 5 mm. from the unsupported 
end. The end of the specimen shall not yield more than 
Io mm. with a temperature 5? C. above the grade temperature 
maintained for twenty hours, nor more than 2:5 mm. with the 
grade temperature under the same conditions. 
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An alternative test is a load of 72 gms. on a6 mm. square 
specimen 85 mm. long arid otherwise as above. 


Cross-Breaking Strength. 


(a) At Normal Temperature (15? C. to 20? C.).—A specimen 
of the size used and arranged as in clause 7 shail have a load 
applied at the rate of 10 kg. per minute until failure occurs. 

The cross-breaking strength is then given by k in the 
formula :— 

k. BD? 
W I 

B, D, and L are the breadth, depth and effective length of 
the specimen in centimetres, and W is in kg. 

(b) At Grade Temperature.—Continuing the plastic yield test 
under clause 7 immediately after the drop has been measured, 
and with the specimen still hot, the load is increased at the 
If the yield is 
20 mm. before fracture this shall count as a failure. 


Crushing. 

Ability to resist crushing at 15? C. to 20? C. shall be tested 
on a true cylindrical specimen 15 mm. diameter and 15 mm. 
long. | 

The minimum load that gives a yield of 0:5 mm. when 
computed from the following formula shall be deemed to be 
the crushing load :— 


Yield = Y 


Where y and y’ are the yields in mm. at ten minutes and one 
minute respectively. l 

A smaller specimen may be employed ro mm. by Io mm,, 
and the permissible yield reduced in proportion. 


Ageing. 

To ascertain the effect of heat treatment, a specimen as 
employed under clause 7 shall be tested for cross-breaking 
strength according to clause 8 (a) after being raised to high 
temperature and cooled to normal temperature for the test. 


\ Density. 
The density (mass per unit volume) shall be determined at 
20? C., and expressed in grammes per c.c. 


Water Absorption. 

A specimen 5 cm. square and 5 mm. thick shall be thoroughly 
dried in a desiccator at 15° C. to 20° C., and weighed. Its 
weight is again taken after immersion in water at room tem- 
perature for twenty-four hours, and the percentage computed 
on the original weight. 

Tool Wear. 

Tool wear shall be determined by making four equal cuts 
along a specimen 14 in. long, 2 in. external, and т in. internal 
diameter, having a total length of 1 600 ft. (helical). For the 
purpose of grading the material, the tool wear shall be ascer- 
tained by measuring the length of the worn face of the tool 
by means of a unicrometer or reading microscope. 


Chipping. | 
For the purpose of grading the material with respect to 
chipping, a taper cut shall be made on a parallel rod 5 in. long 
and between one and two inches diameter. The chipping 
constant of the material shall be the depth of the cut in 
inches multiplied bv the diameter of the specimen in inches 

at the point where chipping commences. 
NorEÉ.—The original specification contains detailed instruc- 
tions on the form of tools, holders, speed, etc., to be adopted. 


U.S. Broadcasting Committee. 


The membership of the interdepartmental advisory committee on 
governmental radio broadcasting, suggested by Mr. Hoover, U.S. 
Secretary of Commerce, was recently announced by the Department. 
The committee has made a preliminary classification of the kinds 
of material the several departments may have to broadcast, 
including market prices and data, weather and hydrographic news, 
standard radio signals (such as wave length and time signals), 
executive announcements, statistics and educational material. One 
of the functions of the committee is to advise regarding priority 
of the type of material to be broadcast. | 


It is possible, the ‘‘ Electrical World” states, that the scope of the 
committee's activities may be extended beyond the subject of 
broadcasting and that it will act in an advisory capacity to the 
Secretary of Commerce in matters of government radio recognition 


and will consider all radio questions of interdepartmental 
interest. 

The chairman of the Committee is Dr. S. W. Stratton, and the 
secretary, Dr. J. H. Dellinger, chief of the radio laboratory, Bureau 
of Standards. 

In accordance with the recommendations of the committee, an 
experimental system of government broadcasting by “ primary ”’ 
broadcasting stations has been established, utilising only previously 
existing government stations and equipment. The “ primary " 
stations broadcast official government news by continuous-wave 
(code) telegraphy to local broadcasting stations for broadcasting by 
radiophone. The eight stations thus far included send out daily 
bulletins of government news, mostly agricultural market data. 
They are: Arlington, Va. (5 950 m.) ; Great Lakes, Ill. (4 goo m.) ; 
Washington, D. C. (1 980 m.); Omaha, Neb. (2 500 m. ); North 
Plate, Neb. (4 000 m.) ; Roch Springs, Wyo. (3000 m.) ; Elko, Nev. 
(3000 m.); Reno, Nev. (3 200 m.). 
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Hunting of Alternators in Parallel." 


Starting with the vector diagram of a machine driven by an internal combustion engine and connected in parallel to other 
machines, the author shows that, in addition to the forced vibrations received from the driving engine the synchronising force causes the 
fywheeZ fo swing at its natural frequency, and if the impulses from the prime mover have nearly the same period as the natural 
oscillations the amplitude will increase and the machine fall out of step. The various phenomena that occur under these con- 

ditions are treated mathematically, and a general case is developed. 


Though the steam turbine appeared to solve the hunting 
problern, internal-combustion engines introduced new difh- 
culties. Views on the causes of hunting still differ widely. 
The phenomena are certainly not so simple as they were 
formerly assumed to be, and mathematical treatment is 
needful for their investigation. The author intends to make 
this treatrnent as elementary as circumstances permit. 

The Vector Diagram. 

We shall first consider a machine which is connected to a 
goup of large machines working smoothly in parallel. The 
vector Е of the network pressure can then be assumed to be 
constant amd fixed. 

Ignoring ohmic drop, which is only +; to 45 of the inductive 
drop œ L, the vector diagram in Fig. 1 is obtained, where E, 

| Fic. 1. ` 
is the e.m.f. with full excitation and J the current supplied 
by the machine. ' 

The total power given to the network by the machine is 
then 

W=m E I cos o 
where m — number of phases. 

Since, in Fig. т— 

о L I cos o—E, sin B 


э 9.9 09 99 € * ө э е 990 э ө 9.84 9$ э э ө э e 


sin f. 


I cos ф= > 
o 


Atcos »=1, the inductive resistance o L is about бо per cent. 
of its value at cos ọ=0. Hence, if» L,=E,/I, is the inductive 
resistance calculated from the e.m.f. and the short-circuit 
current 7. then at any other power-factor w =o o L,. Ап 
Tae ee formula of sufficient accuracy for gis g= 1 — 0:4 COS 9. 

3 fact is overlooked in most theories. 

Equation (т) then becomes 


W-mE P. 90 m p y, Sin B РНЕ ess (2) 
@L, С б 
When B—-, we get 
W =m EX. ñ. (3) 
Gg 
W max is four to five times the normal power. If B> = the 


machine must fall out of step, because W then decreases. 
Ог a small increase dB in the angle В, the increase in 
Power is 
dW —mE I, CSB ар. 
о 


q tually we have not to do with infinitely small changes 
anat ut of small finite changes e from the mid position of the 
"le B. So that instead of the differential we can write : 


AW —m E I, ds € (4) 
с 


Change in power AW, at the mean velocity v, measured 


The 
at the 


ЗУ Onising force 


AW mETI,cosB.60\ce_h 
P = po —— (2а соз. 0) ———— CAE ....›› 
| 7 #709-810 9:810 2r л y r е (5) 
гар 1S either а retarding ог an accelerating force, according 
The Sign of e. 


kan result of this is that in addition to the forced vibrations 
a from the driving engine, the synchronising force 
б ы the flywheel to swing at its natural frequency about its 
dins Position, thus leading to the well-known interference 
Г ea. The amplitude of the natural vibrations will 
1 off according to the damping. If the impulses from the 
Prime mover have the same or nearly the same period as.the 
natural Oscillations, the amplitude will increase until the 
oe falls out of step. Even when resonance is avoided, 
unting may be very serious. 
е shall first investigate the maximum swings which can 


* Abstracted from “ Schweizerische Bauzeitung,” Vol. 79, p. 13. 


Centre of the flywheel mass, corresponds to a definite 


be produced by the action of the forced and the natural 
vibrations, and the energy variations which can be set up. 


The Crank Effort Diagram. 


Consider first of all the driving engine. The conditions are 
not so simple. The crank effort diagram has two drawbacks— 
(1) it gives the tangential force as a function of the crank 
position, whilst we need the relation between the pressure and 
time ;. (2) usually the curve is irregular and does not follow 
any simple law. | | | 

It is usual to replace the abscissa scale representing degrees 
in a revolution by one representing the time of a revolution. 
lhough this introduces an error, the effect is very slight. 
The irregular shape of the curve is more troublesome, and 
unless the actual curve can be replaced by an equivalent sine 
curve, analysis by Fourier's series becomes essential. 

Assuming an equivalent sine wave, the instantaneous value 
of the crank effort is 


Pi =P+AP SIN wo,1.... e ess е э ө э ө ° өө ө » ө (6) 


where P —W /(9-81 v) is the constant mean force and AP the 
amplitude of the additional force (both taken with respect to 
the flywheel diameter). 

The angular velocity of the prime mover 


2r _ 27na | 
Ue TO m es geet ERR WE Ne 
Q1 UL бо (7) 
where я speed in revs. per min. 
8 —number of impulses per revolution. 
t, —time between two impulses. 


a is given in the following table :— 


Single-cylinder, 4-cycle gas епріпе .................... a=} 

Two-cylinder, 4-cycle gas engine (cranks together) ...... =I 

Four-cylinder, 4-cycle gas engine (cranks at 180°)....... == 2 

Single-cylinder and tandem steam engines ............. =2 

Twin engines (cranks at 90°) ......................... EA 

Triple expansion engines (cranks at 120°) ............. =6 
p 1 


«Г.Т 


FIG. 1. 


In addition to these high-frequency impulses, slow vibrations 
of fundamental frequency may be set up, if the two ends of 
the cylinder receive unequal charges (owing to imperfect valve 
gear); and it is just these oscillations which mostly cause 
trouble. Unfortunately these troubles are hard to remove, 
because re-setting the valves at the best only shifts the trouble : 
to another load. | 

Nor are water turbines free from variations in the tangential 
force. Experiments on impulse wheels have shown a variation 
in the pressure of 1:2 as the bucket passes through the Jet, 
while the mean force is about 80 to 90 per cent. of the maxi- 
mum. The fluctuations in reaction turbines with numerous 
buckets are much less, and may be 2 to 3 per cent. of the mean 
pressure; though under unfavourable conditions they may 
amount to 8 to ro per cent. In general, however, troubles 
with turbine drives are rare, and hitherto have usually arisen 
from the resonance with the governor. 
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Equation of the Forces. 

In order to get as general a solution as possible, we shall 
assume a machine of type J working in parallel with a group 
of machines of type JJ. It is then clear that every change in 
the relative position of the vector E, of J with respect to the 
common network vector E creates a definite synchronising 
force P,, which not only acts on machine J, but on all the 
others also. Consequently the network vector E will not 
occupy a constant position, but will oscillate somewhat; 
while the synchronising force will now be proportional to 
є — y, instead of to e, where y is the angle by which the network 
vector moves from its mean position. Replacing the space 
angle £- by the equivalent electrical angle e, we have 


p Ecce casu E Eboraci Suede (8) 


Р | 
Let M, and M,=flywheel masses of J and JIJ, 
‚апа,  —flywheel radii in m, 
pı and f$, =numbers of poles, 
AP,and AP,=amplitudes of the additional tangential 
forces, i 
wand e, =angular velocities of the prime movers. 


Ignoring damping for the moment, then there are the 
following three forces acting on machine J :— 


(a) The accelerating force: M,7, — -yg 
1 


(b) The synchronising force: = (&— ү) 
1 


(с) The driving force: АР, sin o, ¢ 
The relation between these forces is : 


2 d?e, В А 
ы, АЁ? “ate ty, (—y)-ABP,sine,f...... (9) 
4% e, fihi T ФАР, : t (IO 
e "da toms Tyr, BO Се (то) 


Similarly for machines [1: 


(Puy Dh (ope si 
шт opes йе м inen 0) 


where d represents the angle by which the second system is 
displaced with respect to the first. 

Since there are three unknowns, €, €, and y in equations 
(то) and (тт), a third equation is needed. This is obtained 
from the consideration that the power in the network remains 
practically constant even with violent hunting. This is only 
possible, however, when the algebraic sum of the synchronising 
powers is zero, whence we find the angle 


Ernita Bana 0 00 00e (12) 
hun, Ag, 
Inserting these values in (10) and (11) and writing 
hy п EZ hy a 
VRCREN E78 "i рее (13) 
| hy ny Pih, =b 
and juu MAE. РУ резкое (14) 
we get:— 
4% AP, 
t (n ed ure TES RON NND (15) 
йезе) bs =P ы 
da (=, — £2) b3 Man sin (wa t+ Q)...... (16) 
By subtracting (16) from (15) 
d? 
dta (€1— 2) + (€1— є) (514-53) 
„РАР, sin e t PIA Pi sin (ор) .... (17) 


2 M," 2 Ms*s 
Since at the instant of switching іп /—4/,, both e, and e, must 
equal zero, the solution of the equation becomes 


p AP, [ І А | 
к==р Зана —Ssin w, é+sin l, COS o4 U—t 
1 2 2 M, ГА v + Q1 1 3 ( 1) 
4-9! cos w, f, sin ws =) | S E 

Ws 0212 — 0, 


P Д , 
tere [ sin (c, +) —sin (оз f 4-9) cos ws (£— 4) 


€ (18) 


— 9? cos (wot, +) sin оз TA т 
соз Q3 — O3 


where w= vbi! 4- 5,1 
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The power oscillations in machine J are of chief interest. 
These can now easily be calculated from equation (5) by 
replacing e by 


Then 


Taking the values for h, and (e, —є;) from equations (5) and 
(16) and writing for simplicity : 


h Pı fi? mE I4, cos B, А 
N lc 1 саса A goes io E аа 20 
2 М, +; 2т<с G D? р "ue (20) 


fa Pa ME Tee COS By o 3 a. (21) 


2M,7,%  216G$4D,* р, 
Tr, COS B, Big, and 1а COS В, ба; ps asit nie (22) 
£1 Ps 
Dig d Dinne y ОЧУ EEN (23) 
210" 021 W290" оң 
©з СТЕНОК (24) 
then we get: 
AW, AP 
E m [ -sin W, HSIN @, f, COS ws “0 
4 , 2 à 
- +? cos e, tsin оз (і ] = a 
m 1 оз ( 1) | 0212 — «32 & +O, 
Р 
fs [sin (оз £4- i) —sin (o4, + 9) COS es (1—4) 
£10; 
— 93 cos t t—t ] бю? ^ t (2 
i (оз 4, +) sin os (t— t) mala. (25) 


In this equation у and оз may be regarded as the theo- 
retical angular velocities of the natural vibrations of the two 
machines, because both magnitudes depend solely on the 
constants of the respective machine. They must not be 
confused with the actual angular velocity ws, which depends 
on the constants of all the machines working and may differ 
somewhat from the former. 


Practical Conclusions. 

The following practical conclusions can be drawn from this 
equation. 

I. It is clear that the actual movement of the flywheel 
masses is due to the combined action of two forced oscillations 
of angular velocities о; and фу (or frequencies c, and сз) and 
a natural oscillation of angular velocity оз. 

2. Equation (25) shows further that a decisive conclusion 
on the behaviour of a machine in parallel operation cannot 
be drawn from the constants of the machine alone, since the 
same machine assumes a different period of vibration according 
to what machine it is coupled to. This explains why two 
machines may not work in parallel, but may work quite well 
when coupled to a third machine. | 

3. The power fluctuations increase not only in proportion 
to the periodic variations of the tangential forces, but are 
influenced much more by the ratio of the frequencies of the 
forced vibrations to the natural vibrations—this influence is 
increased the nearer оз is to o, OF Фу. 

Hence, to keep down troubles to permissible limits, ws at all 
loads should be as different as possible from w, and ws. 
Resonance occurs when w;=@, ог оу and corresponds with 
infinite power, but long before this—when the power equals 
four to five times the normal output—the machine falls out 
of step, and even at much lower values parallel operation is 
impossible. The author then considers two cases : 

Case 1.—Machine J driven by a reciprocating steam engine 
works in parallel with x similar turbo-alternators with uniform 
torque. The second bracket term in (25) then vanishes and 


G19 = 0959 — Og and Le =F Az. 


Whence : | 
AW, _ AP, [- 1 —— o, -— 3 
W, P. 510 ө, 2204. (2 r) cos? 0. й 


10 
. X зіп {о (4) +7} | US (5) eres (26) 


wherein the angle T is of no further consequence. From this 
equation it is seen at once that the maximum pulsation of 
energy occurs when y 

sin оу == — sin /o,9(4/— 4) +T} =I 
for at this instant the amplitudes of the forced and natural 
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pulsations are additive. The expression "under the root is а 
maximum for «,/o,921 when cos о Ё =1—3.е., when the 
machine is paralleled at the instant when the tangential 
force passes through its mean value; and for w,/w,9< 1 when 
cos оу £,79. Equations can thus be deduced for these two 
E 2.—Expressions are then deduced by the author for 
the case where both prime movers and machines are alike, 
but the cranks of machine J are displaced by 90 degrees from 
the cran ks of machines 77. 

The results emphasise the importance of calculating AW,/W, 
ют апу given case, instead of relying on empirical rules. 


General Case. 


If the crank effort diagram deviates considerably from a 
sine curve, it must be analysed into harmonics, whence it will 
be found that further resonance possibilities are present—viz., 
for 20, == Gg, 30994— 0$, 2Wg— Ws, 305—05, etc. These are only 
dangerous when w,>w,—a matter which must be investigated 
with internal-combustion engines, if excessive flywheels are 
to be avoided. 


Action of the Damping Winding. 


Itis often overlooked that damping windings are entirely 

effective only when the damper on the several poles are joined 
together. Failing this, the damping winding acts at low 
power-factors only and is practically inactive at cos ф=т. 
. From the very complicated theory of the damping winding 
itisfound that the synchronising force exerted by this winding 
depends on the expression e%d</dt, and is not simply propor- 
tional to the speed, as is commonly assumed. Consequently 
a general solution of the differential equation cannot be 
obtained. р 

More important than such theoretical considerations are the 
Practical results which prove the usefulness of the damping 
winding. In many cases the damping winding is indispensable 
—*6., rotary converters and synchronous—and cannot be 
replaced by a flywheel. It is hard to prove any case where 
operation was made worse by the damping winding. 

.It is known that belt- or rope-driven generators are less 
lable to hunt, but the device due to Schüler for improving 
Parallel running is not so well known. It consists of a small 
fywheel mounted loose on the generator shaft and driven in 
either direction by springs. The same result is obtained by 
belting a small machine to the synchronous motor, the machine 
being allowed to run light. 


Cyclic Irregulerity. 

. The author's investigation shows that the resultant cyclic 
regularity reaches its maximum at a definite instant of time 
Which depends on the ratios w,/ws or w,/w3; and on the number 
pt ines working. Also the maximum value is not a 
Constant function of the ratio W/W Or We/ws, as hitherto 
‚шеа. It is therefore questionable whether it is advisable 
.9 Specify to the designer of the prime mover a definite cyclic 
ай ity, which after all is only estimated. It would be 
e: Correct to give him the necessary electrical data from 
Ch he can calculate СЮ». If the dynamo designer is to be 
E responsible for satisfactory working, he must be given 

*Ssen tia] particulars of the existing machines. 


Conclusions. 5 


The Practical value of all such investigations as the fore- 
008 depends essentially on whether the natural frequency 
can be calculated with sufficient accuracy. Punga has shown 
from actual examples that Rosenberg’s formula for the 
determination of w, (which differs from equation (18) only 

y the omission of the coefficient р) gives values which differ 

appreciably from the observed values. Another error arises 

ough calculating the short-circuit currents from the 
terminal pressure E instead of Е,. If the short-circuit current 

2 Properly calculated and the effect of phase displacement on 

S З taken into account, satisfactory agreement is obtained. 

mall errors can also be introduced in the measurement of the 
natural frequency owing to the frequency of the moving 

System of the measuring instrument.’ It must also be remem- 
E Xhat p is found by means of an empirical formula. 

xperience must show what values of AW/W are permissible 
for SatisfactoryJoperation. 


Lloyds have contributed {100 ооо to the Guarantee Fund of the 
сш EMPIRE EXHIBITION, which now stands at £1 150 ооо. It 
15 ^oped the fund will*reach £2 ооо ооо, 
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Correspondence. 
WIRELESS TELEGRAPH AND THE HEAVISIDE LAYER. 
To the Editor of THE ELECTRICIAN. 
SIR,—Dr. Elihu Thomson never writes anything without 
being both interesting and illuminating, and this is certainly 
the case with his “ Short Story in Wireless," published in 


. THE ELECTRICIAN for August rith. 


Personally, I have never been able to come to any very 
definite conclusion as to which of the theories that are supposed 
to explain the conveyance of wireless waves round the curva- 
ture of the earth is most likely to be the true one. 7 

. Reflection by the ‘‘ Heaviside ” layer of rarefied and con- 
ducting gas that must probably exist in the upper regions of 
the atmosphere is in some ways the easier to understand, 
while irregularities in the height and contours of such a layer, 
such as must also probably exist, can be used to explain the 
great variations that take place from time to time in the 
strength of signals received over long distances. On the 
other hand, as pointed out by Dr. Thomson, there are diffi- 
culties, inasmuch as such a layer must probably be diffuse and 
very unlikely to reflect with any marked degree of regularity. 

Another explanation—namely, that given by Dr. Thomson, 
that the half Hertzian waves produced with an earthed aerial 
are in some way tied to the earth’s surface, though very 
fascinating, is not so easy of comprehension, and I wish 
sincerely that Dr. Elihu Thomson or some other of our mathe- 
matically minded wireless experts would develop it in some 
simple form that the man who runs may read and understand. 
At present the theory seems somewhat vague and indefinite, 
and one would like a precise definition of what Dr. Thomson 
exactly means by half Hertzian waves with some explanation 
of what keeps them tied to the earth. 

There is a third explanation that is not alluded to by Dr. 
Thomson, but has been dealt with to some extent by Dr. 
Fleming, Dr. J. W. Nicholson, and others—namely, that the 
waves go round the corner by ordinary diffraction, as do also, 
to some extent, sound and light. It would be interesting to 
know what Dr. Thomson has to say as to this theory. à 

Wireless telegraphy still presents many knotty problems 
for elucidation, and therein perhaps lies one of its chief charms. 

I am, etc., 

London, A. A. CAMPBELL SWINTON. 

August 14th. 


PROFITABLE TELEGRAPHY. 
To the Editor of THE ELECTRICIAN, 

SIR,—I must thank you for the sympathetic reference you 
made in THE ELECTRICIAN for July 21st to my article in the 
“ Beama ” Journal on Profitable Telegraphy. I should have 
written you sooner on the matter, but unfortunately I was 
absent on holidays. 

Your statement that ' a new tool, however sound it may 
be, requires for its full efficiency a certain special method of 
operation ” is very true. The pity of it is that in the case 
of the Post Office the tool is not new, for they have had many 
clever automatic devices before them during the last twenty 
years, all of which have suffered from the want of proper 
handling. Ontheother hand, the Eastern Telegraph Company, 
among others, uses automatic apparatus throughout, but it 
is so well organised and worked that they have no difficulty 
in getting the maximum speeds out of their long cables. 

It must be remembered, too, that the Eastern Telegraph 
Company manage to pay a handsome dividend every year. 
It is perhaps true that they have a practical monopoly of the 
whole of the Eastern Hemisphere, and are thus able to impose 
a tariff to cover their expenses. This argument, however, 
also applies to the Post Office, who have the monopoly for 
Great Britain, and there is-no doubt that even at the present 
high rates, if telegrams could be speeded up, they would 


become more popular, and consequently the service would 


not be run at a loss. 

Just at present the Post Office, after experimenting with 
a number of automatic telegraph systems with their present 
ill-trained staffs, are beginning to show a tendency to revert 
once more to hand manipulation, and a foreign system known 
as the Baudot is being installed everywhere. The situation 
is analagous to a modern weaving shed going back to the old 
hand-looms because their hand-loom workers could not operate 
the more efficient and up-to-date power loom,—I am, etc., 

ARTHUR JAMES POLLEY. 

Croydon. : 

August r5th. 
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WORLD COMMUNICATION. 
To the Editor of THE ELECTRICIAN. 


Sir,—The writer has read with a mixture of amusement and 
dismay your kindly comment on his statement in an article on 
“ World Communication " (see THE ELECTRICIAN, July 14th, 
p. 47), referring to two photographic illustrations, that they 
,epresent ‘‘ outposts of civilization." Unfortunately, the 
first of these pictures represented the cable station at Penzance. 
The second of the illustrations depicted a cable station in 
northern North America, at a point which the writer dares not 
name. It was this unnamed locality which the writer had in 
mind when he penned the statement cited. 

The writer will not plead in extenuation any form of tu 
quoque argument, knowing full well’ that the existence of 
red Indians in New York City has for a long time been an 
exploded myth in Penzance. Nor will he hide behind any 
Gilbertian tradition of general savagery in Penzance. He can 
only throw himself on the mercy of the court so far as 

' Penzance is concerned, and trust that the truly remote cable 
stations will be pleased to be regarded as “ outposts of civili- 
zation,” and that even proud and populous Penzance will 
understand and condone the spirit if not the letter of his 
designation.—I am etc., | 

ALFRED N. GOLDSMITH, 
Professor of Electrical Engineering, 
The College of the City of New York. 
New York. 
July 26tb. 


BANGEROUS LAMPHOLBERS. 
To the Editor of THE ELECTRICIAN. 


SiR,—In your issue of July 14th, on page 42, and under the 
caption '' Electricity in Factories,” reference is made to a 
dangerous lampholder. Undoubtedly the fitting you name is 
dangerous. It would appear, however, that it is not the 
lampholder which is at fault but rather the lamp cap. For 
the regulations to call for a holder that will entirely screen the 


G/ass . 
Insulation 


skirted cap means that various sizes of holders would be 
needed for the several sizes of caps. 

For your information, I refer you to the practice in Canada. 
We have one standard medium screw socket, but for all ex- 
tended metal caps the skirting is insulated from the base of 
the cap by the glass filling as per sketch. This makes a 
perfectly safe lamp cap and obviates the necessity for screens, 
etc.—I am, etc., 

J. T. Scorr, Engineer, 
Canadian General Electric Co. 
Toronto. 
July 29th. 


THE LIGHTING OF FACTORIES. | 
To the Editor of THE ELECTRICIAN. 


SIR, —I notice that in the report of the Chief Inspector of 
Factories, special mention is made of lighting and its effect 
on the operators' or workpeople's sight and also to the detri- 
ment of the goods turned out. т 

One great point in factory lighting is the various crude 
methods employed by the workpeople to concentrate the lights 
to suit their requirements, such as the tilting of shades or 

hooking them to some pipe, beams, machine brackets, etc. 
| In the textile industries this is to my mind a very dangerous 
practice, and many times results in shocks to operators, 
breakages and vibration to lamps, short circuit to flexible and 
fires at the lampholder back. For weaving purposes, light is 
most essential, and a good light considerably cuts down the 
expense of burling and mending. 

For the last three years the West Yorks Electrical Co. have 
been experimenting on factory lighting, and are now supplying 
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these electrical specialities to the largest textile firms in the 
universe, and should be pleased to assist anyone interested.— 
I am, etc., 
Н. WirLis. 
Halifax. August sth. 


HONEYCOMB AND OTHER COILS. 
To the Editor of THE ELECTRICIAN. 

SIR, —With reference to the article ‘‘ Honeycomb and other 
Coils," by Professor G. W. O. Howe, D.Sc., in your issue of 
August 11th, we beg to point out that the ‘* constant volume ”’ 
coil mentioned in the last paragraph is actually being manu- 
factured and supplied by us. This and other features are 
incorporated in our patent application No. 8 462. 

Prof. Howe may be interested to know that an inductance 
of o-2 millihenry wound on our principle has a self-capacity 
of 3:5 cm. 

Shortly we shall be publishing data of a complete set of 
coils. In the meantime we shall have pleasure in sending 
particulars to those interested.—We are, etc., 

Gambrell Bros., Ltd., 
; A. ONWOOD, 
Technical Manager. 


Southfields. August 15th. 


Electric Railways in Mountainous Districts. 


A contribution to the '' General Electric Review ” (U.S.A.) 
by Mr. FRANK RuSCH gives an interesting account of the 
advantages arising from the use of eiectric traction on railways 
in various mountainous districts, with a total of about 660 
route miles. Maximum gradients of 2 to 2:2 per cent. are 
recorded ; on such gradients 2 200 to 2 500 tons can be hauled, 
while on a 1 per cent. gradient as much as 3 500 tons can be 
dealt with. 

These results compare very favourably with the perform- 
ances of steam locomotives. Thus on a 2 per cent. gradient 
over the Saddle mountains in Washington two electric loco- 
motives are hauling 2 200 tons at a speed of 15 miles per hour, 
whereas two steam locomotives could only deal with т боо tons 
at 8 to 10 miles per hour. One point that always strikes the 
steam man in first operating electrical locomotives is the great 
advantage of not having to stop for fuel and water. Asa 
large part of these mountain railways run through dry territory 
the elimination of pumping plants to'supply water on route is а 
real economy. Again, while electric locomotives weigh more 
on drivers than steam engines they are easier and on curved 
track, such as is usual in mountain regions. 

On the goods service the running time has been decreased 
40 per cent., and the tonnage increased by a similar amount 
since electric driving was introduced. Goods trains can be 
handled over mountain grades without stopping, and owing 
to the use of regenerative braking may be handled without 
applying the air brake to the whole train, unless for some reason 
it is necessary to come to a dead stop. A great saving in the 
wear of brake shoes isthus made. Passengers also appreciate 
the smooth running and absence of jarring motion inseparable 
from the continual use of mechanical brakes on rapidly chang- 
ing gradients. Generally speaking, delays have been slight, 
and though breakdowns occur they can be easily remedied. 
A special feature of the electrical system is the ease with which 
** helpers " сап be dispatched, in some cases going up the slope 
and down again with zero consumption, owing to the use of 
regenerative methods. 

One incidental point is that tractive effort is nearly propor- 
tional to the current flowing through the motors, regardless of 
speed. Hence it is very easy to judge train weights, proper 
ratings, etc. Every locomotive is equipped with its own 
instruments and acts as a dynamometer, and the engineer can 
at once detect any symptoms of overloading. Another feature 
is the uniformity of results obtainable from engines. There is no 
argument as to whether one man can get more out of an engine 
than another—all are placed on an even basis. The personal 
element is much less in evidence than in the case of steam 
railways. 


Writing on the present position of TRADE IN THE MIDLANDS, the 
Birmingham correspondent of the ' Times Trade Supplement ” 
states: ' Another branch in which the promise of a few months 
back has not been realised is the electrical trade. For a time it 
was the busiest section of engineering in the Midlands, but of late 
there has been some shrinkage in orders, In the case of electrical 
fittings Germany is not regarded as a serious rival at the moment, but 
competition from Japan is being increasingly felt.” 
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Dr. Gisbert Kapp. 


Although born in Austria, GISBERT КАРР was partly of 
Geman and partly of Scottish descent. He becamea naturalised 
British subject some years ago, and much of his work has 
ben done in this country. Those connected with electrical 
since and industry in the United Kingdom will therefore 
learn with sincere regret of the death of this able teacher of 
dectrical engineering, who also took such a notable part in his 
earlier years in solving the problem of the design of electrical 
machinery capable of reliable and efficient work. His death 
occured at Birmingham on Thursday, the 1oth inst. 


Early Days. | 
Kapp was born at Mauer, near Vienna, on September 2nd, 
1852, entered the Polytechnic School in Zurich in 1869, where 
he was a pupil of Zenner and Kohlrausch, and gained the 
diploma of mechanical engineer. After working in engineering 
works in Czermany, he was ap- 
pointed a member of the en- 
gineering staff at the Inter- 
national Exhibition in Vienna 
in 1873. Im 1875 he entered 
theservice of Gwynne and Co., 
of Hammersmith. 


- 


Connection with Crompton's. 


After having spent a few 
years in travelling on the Con- 
tinent and in the North of 
Africa, he again came to 
England in 1882, and was ap- 
pointed engineer of Crompton's 
works at Chelmsford. In the 
same year he and Mr. (now 
Colonel) Crompton invented 
their system of compound wind- 
ing for dynamos. A year later 
Kapp invented a class of 
measuring instruments in which 
permanency of calibration was 
obtained by the use of over- 
‘aturated electromagnets. 
Patents were taken out 
jantly by Crompton and Kapp 

about this time for compound 

winding for dynamos; for in- 
gs ments for measuring elec- 
foree ents and electromotive | | 
' for ап electricity meter and for improvements in 
dynamos, Kapp also took out patents for making dynamos 
self-regulating without using two circuits on the field 
magnet ; for а self-regulating arc-light dynamo; for an 
alternate-current dynamo; for a high-speed steam engine; 
lor a system of alternate-current distribution ensuring constant 
pressure throughout an extended district; and for a transfor- 

mer, the last-mentioned patent being held jointly with W. H. 

Snell and Kent. Among his later patents was one for a method 

of boosting the return feeders on electric railways, which has 

been extensively - used in this country and in Germany ; and 
also one for a vibratory phase advancer for induction machines. 

The latter invention has been taken up by three English firms, 


several Continental firms and the Westinghouse Company of 
Pittsburgh. 


Editorial Work. 


In 1885 Mr. Kapp dissolved his connection with R. E. 
Crompton and Co., and exploited dynamos of his own, which 
Were manufactured under licences by W. H. Allen and Co., 
Johnson and Phillips, Laurence Scott and Co., and F. M. 


Dr. GISBERT Kapp. 


Newton. In 1888 he commenced practice as’ a consulting 
engineer. 


Contributions to Literature. 


He was a frequent contributor to '' The Electrician," to the 
“ Engineer," and to German periodicals, while in May, 1886, 
he became London editor of '' Industries," a position which 
he resigned in October, 1889. In 1885 he read a Paper before 
the Institution of Civil Engineers on '' Modern Dynamos 
and their Engines," for which he received a Telford premium 
and medal; in June, 1886, his book on “ Electric Transmis- 
sion of Energy " was published in the “ Specialist Series," and 
the foyrth edition of the book was published in 1894. In 
November, 1886, he read a Paper before the Society of 
Telegraph Engineers and Electricians on ‘‘ The Predetermina- 
tion of the Characteristic of a Dynamo," and in 1888 a Paper 
on '*Alternate-current Transformers." At the beginning of 1889 
he read a Paper on “ Alternate-current Machinery ” before the 
Institution of Civil Engineers, | 
and was again awarded a 
Telford premium and medal. 
In the spring of 1891 he 
gave three Cantor lectures on 
* Electric Transmission of 
Power ” at the Society of Arts. 
He has also lectured at the 
. School of Military Engineering 
on “ Electric Tramways and 
Alternating Currents.”’ 
He’ was a member of the 
Institution of Civil Engineers, - 
and of the Institution of - 
Electrical Engineers, and an 
honorary. member of the 
Physical Society of Frankfort. 


Return to the Continent. 


In the autumn of 1894 

he left England on accepting 
an appointment as secretary 
of the “Verband Deutscher 
' Elektrotechniker,” and editor 
of the  ' Elektrotechnische 
Zeitschrift" in Berlin. He 
was until ' December, 1904, 
one of the lecturers on elec- 
trical engineering at the 
Technical High School at Char- 
lottenburg, | and he also 
carried out many electric 
supply and traction under- 
takings in Germany, Italy, 
Norway, Russia and Switzer- 
land. In 1904 he was ap- 
pointed to the newly created 
chair of electrical engineering at the University of Bir- 
mingham. The Dresden and the Karlsruhe Technical High 
Schools conferred upon him the honorary degree of Doctor 
of Engineering. | 

He was the author of a number of books, including “ Electric 
Transmission of Energy,” “ Alternating Currents,” * Dynamos, 
Alternators and Transformers," '' Transformers for Single 
and Multiphase Currents,” ‘‘ Electromechanical Designs," 
“Principles of Electrical Engineering and their Application,’’ 
and a popular book on “ Electricity ” for the Home University 
Library. EnglisH, French, German, Italian and Russian 
editions were published of nearly all these works. 

He was President of the Institution of Electrical Enginccrs 
for 1909-10 and President of Section G of the Birmingham 
meeting of the British Association in 1913. 

He leaves a widow and two sons, one of whom, Mr. R. O. 
Kapp, is an associafe member of the Institution of 
Electrical Engineers, and who read Papers before the Institu- 
tion in the 1920-21 Session and before the Engineering Con- 
ference in 1921. 


The funeral of Dr. Kapp took place at the Birming- 
ham Crematorium, Perry Bar, on Saturday, the chief 
mourners being his sons—-Mr. Reginald Kapp and Mr. Norman 
Kapp. 
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Graham Bell and the Telephone. 


Ву С. W. de TUNZCHNAN, B.Sc. 


The history of the development of DR. ALEXANDER GRAHAM 
BELL’S GREATINVENTION—the telephone—provides an arrest- 
ing object lesson in its exemplification of the possibilities inhe- 
rent in the honest, honourable co-operation of business ability 
and purely scientific research; and the element of romance, 
which was the immediate source of such co-operation in this 
particular case, in no way detracts from its general import. 

It would be difficult, I should almost say impossible, to 
find a man more scientifically disinterested in his researches 
than Graham Bell. His one object was the alleviation of the 
disabilities of deaf mutes by enabling them to carry on con- 
versation like ordinary people, and when riches came to him 
through the commercial success of the telephone they were 
lavishly dispensed in making this widely available. In his 
early years laments were to be heard in his own family that 
it was a pity that poor Graham would not devote his attention 
to something useful instead of playing about in his laboratory. 
When the telephonic patents were taken out, he made his 
mother a birthday present of the Canadian rights, and when 
she had opened his letter she remarked that it was very kind 
of dear Graham, but that she would have preferred something 
useful. It was not long before they were bringing in an 
income of £2000 a year, rapidly growing to much larger 
amounts. 


Teaching Deaf to Hear. 


One of the pupils whom Dr. Bell personally taught to speak 
and to follow speech by watching the lips of the speaker was 
a daughter of Mr. A. A. Hubbard, an able business man of 
considerable means. She had become deaf through an illness 
at an early age, and had quite lost what power of speech she 
had previously acquired. Under his tuition she learnt to 
converse so freely that few strangers would have noted any- 
thing abnormal in her speech, the abnormality being confined 
to an occasionally unduly high note. 


And a Romance. 


One of the results of their association was that they fell in 
love with each other. . It was with much trepidation, on 
account of the smallness of his means, that he asked Mr. 
Hubbard for his daughter’s hand. He was kindly received, 
but greatly staggered by Mr. Hubbard’s stipulation that, 
prior to their marriage he should settle £10,000 upon his wife. 
Dr. Bell was, however, quickly reassyred, though much 
astonished, when Mr. Hubbard informed him that all that 
would be required on his part would be to execute the deed 
of settlement, and that his father-in-law would undertake the 
responsibility of putting him into a position which would 
make it effective. 


The telephone was then generally regarded as a toy, and { 


even the inventor hoped for nothing more than the modest 
royalties that might be obtained from its use as an additional 
telegraph instrument. Mr. Hubbard was, I believe, the first 
to foresee the possibility of a telephone exchange system, and 
its realisation was primarily due to his business ability backed 
up by the capital at his disposal. 


The Potentialities of the Invention. 


There are, obviously, but few inventions possessing such 
potentialities as the telephone, but there is abundant evidence 
that the working, or placing upon the market, of carefully 
selected inventions can be made to pay well, besides benefiting 
the trade of the country, and in '' Fielder's Magazine” of Decem- 
ber, 1901, the present writer propounded in the editorial 
columns, under the title “ Inventions and the Manufacturing 
Trade," the outlines of a scheme for the systematic commercial 
development of inventions by the formation of a strong 
financial corporation, membership of which should be open 
to every British manufacturer of repute. The desirability of 
such a system was agreed in most of the many press comments 
and letters to the editor, but it was generally objected that 
the rivalry among manufacturers would make its realisation 
impossible. And this proved to be the case. 

The writer's experience during the war, of the universal 
readiness of manufacturers of war material to place improve- 
ments devised in their works at the disposal of others, inspired 
some hopefulness that the carrying out of such a scheme 
might be possible after the war. If it were possible it would 
certainly benefit British trade. 
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* Artic" Fuse Units. 


Free alignment in all directions and a constant pressure between 
the contact surfaces are, perhaps, the most important characteristics 
claimed for the “ Artic’ pressure-contact self-aligning fuse-gear. The 
construction of the self-aligning contact will be readily understood 
by reference to Fig. 1. Heavy steel flat spiral springs, it will be 
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seen, are located behind the movable contacts. А definite contact 
pressure when the fuse carrier is wedged in between the solid channel 
faces of the terminal end clips is thus ensured, while the contact 
surfaces are free to take up their own alignment, not merely in the 
direction of their length, but over the whole area of contact. A 
permanent pressure, which is quite independent of the care of the 
operator when inserting the fuse carrier, is maintained at the 
contact surfaces. Another advantage claimed for the special 
construction of the fuse clips is that, should the fuse be withdrawn 
from a live circnit the arc is not broken at the contacting surfaces, 
but from the underside of the self-aligning clips as they are auto- 
matically forced outwards by the pressure of the springs ; this action 
gives a quick break and extinguishes tbe arc. The terminal end 
clips of “ Artic ” fuse units are of channel formation, cast solid, and of 
ample section to ensure that they cannot be bent nor the pressure 
destroyed between the contact faces when inserting or withdrawing 
a fuse. In the switchboard type fuse (Fig. r), the fuse wire is 
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contained in a tube open at both ends, thus allowing a free circulation 
of air through the tube to ensure its blowing at the correct pre- 
determined load. At the same time, the pressure of the volatilised 
metal and gases when the fuse blows is free to escape, and tends 
to blow the arc out. In the S type, illustrated in Fig. 2, a magnetic 
blow-out action is embodied in the design. When the fuse blows 
the gases are discharged away from the contacts and at right angles 
to the live metal parts, which are shrouded by the porcelain. When 
the fuse wire melts a magnetic blow-out takes place, destroying the 
arc, which might tend to become established between the terminal 
end clips. The construction of this S type will be clearly seen from 
Fig. 2, and though the details of design differ, the principle of the 
constant-pressure self-aligning contact is as described earlier. 
“Artic ” fuse-gear is manufactured by the ARTIC FUSE AND ELEC- 
TRICAL MANUFACTURING Co. 


An Echo of the Wimbledon Dispute. 


The action of MR, TOMLINSON LEE against the Mayor and Corpora- 
tion of Wimbledon for wrongful dismissal has been concluded, the 
result being that the Town Council did not attempt to justify their 
conduct, but paid a substantial sum into Court (t.e., £138 7s. r1d., 
a further two months’ salary, making 6 months in all). In addition, 
the Wimbledon Council have to pay all the law costs on both sides, 
which amount to a considerable sum, and are being taxed. 
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Sentry Ketteljaks. 


The increasing popularity of the electric fire necessitates the 
provision Of means to economy which are considered essential for 
ue with other heating appliances. These are typified by the swing 

- trivet used in conjunction with the open coal fire, and the auxili- 


ay boiling-ring 

which is now ,— - "o: ewe 
povided with EE 
chiming to be 

up- to-da te. 

Hitherto, the 

equivalen t of 


these conveni- 
ences has been 
lacking in the 
design of the 
modern electric. 
fre, and the ad- 
ventof the SEN- 


is therefore ап 
th more wel- ? 
come, as it aims 
at providing an 
adjunct to the `. 
electric fire ~ 
which is at once 
useful and orna- 
mental. 

Finished. in 
ay required 
style to match 
surrounding ob- 
jects, the kettel- 
jak introduces a 
homely note to 
afre-side. From ' 
the illustration ' 
it wil be seen 
that its desi THE SENTRY KETTELJAK. 
ee Upon that of the old-fashioned '' sway,” still largely used in 
ires п for suspending the kettle or pot over the open fire; and 
The О duces also the once familiar adjustable links and pot-hook. 

sole makers and patentees are Woop, RUSSELL AND Co., the 

the well-known Sentry hot water boiler, 


makers of 


Osram Daylight Lamp. 


The difficulty of matching 
colours by artificial light is too 
general known to need com- 
ment. The matter is a serious 
one, especially in this country 
when dark days, necessitating 
artificial illumination, are fof 
frequent occurrence, seriously 
handicapping those who are 
called upon to deal with colour 
Schemes. Naturally the subject 
has attracted thé close attention 
of illuminating engineers, and 
among the investigators the 
GENERAL ELECTRIC COMPANY 
have succeeded in producing 
results which mark distinct pro- 
gress іп the application of 
electric light to industrial re- 
quirements. Broadly speaking, 
the method consists in filtering 
the light of an Osram gas-filled 
lamp, thus correcting its colour 
value by absorbing the excess 
of red and yellow rays. This 
is achieved in the Osram day- 
light lamp by using a bulb of 
special blue glass. Careful ex- 
periments at the Research 
Laboratories of the G.E.C., and 
at the company’s glass works 
GEC a at Lemington, have resulted in 
Coo” FITTING FOR the production of a glass which 

LOUR-MATCHING. yields the closest approximation 
The illus to daylight. 


colour matching shows one tvpe of G.E.C. fitting for use in 


T pidanstve information concerning HELsBY POWER CONDENSERS 
tol Pot козы айпа i Helsby Condensers for the Improve- 
n r-Factor," which has lately been published by British 
ulated and Helsby Cables, Ltd d 


English Сов New Australian Works. 


The ENGLISH ELECTRIC COMPANY OF AUSTRALIA opened in 
January extensive new works at Clyde, 12 miles from Sydney, on 
the main railway line to Melbourne, with frontages to the Sydney- 
Parramatta Road and to the Duck River. The workshops, which 
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TURBO-ALTERNATORS IN COURSE OF MANUFACTURE. 


have an area of 22 acres, have been built and equipped to manu- 
facture in Australia all classes of heavy electrical machinery, steam 
turbines and condensing plant, electric elevators, etc. The illustra- 
tion shows the first two steam turbo-alternators made in Australia, 
which were turned out in the company’s new workshops. 


The Latest from E.D.A. 


In the picture which we publish below it is no brazen orchestra 
which has caused the chimney to fall Jericho-wise but the hum of an 
electric motor. The hurrying figures in the bottom left-hand 
corner are also metaphorical. They represent what happens to 
firms that do not adopt electricity supply. In other words, their 
balance sheets become so bad that they have to flee the country. 

More seriously this is one of the best examples of E.D.A.'s publicity 
literature. ^In the original, with its yellow, black and red colours, it 


ELECTRIC 
POWER 
— and . 


your costs 
will fall 


The costly and ` 
Wasteful Stack p 


JERICHo witu E.D.A. as Josnua. 
catches the eye and you simply must stop and see what it is all 
about. Then you are attracted to the other things in the shop 
window, and after that it is the salesman's job. 
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Electrical. Progress їй Italy. 


Referring tothe recent number of ADVANCES FROM FOREIGN GROUPS 
of financiers, especially American and British, in connection with 
Italy’s electric enterprises, particularly in those which are intended to 
exploit her water-power, the '' Financial Times ” states that help may 
lead to a great development of the country, but there is a fear that 
schemes elaborated by bureaucracy, if given a free hand, may end 
disastrously. Already attempts have been made, it states, by the 
State Railways to acquire control of water-power and build their 
own power stations. If such schemes were successful, or even if a 
monopoly were obtained by the State, the progress which Italy hopes 
to derive from an extensive industrialisation of her water wealth 

y be checked. 
ns Available Power. 

The present capital invested in the electric industry is reckoned 
at about 2 ооо ооо ооо lire, controlling about 9 458 plants and 
producing annually 4 700 000 000 kWh. The number of conces- 
sions is 3486, with a potentiality of I 702 000 000 h.p. It is 
considered that the total power which can be obtained from Italian 
waters is about б ооо ооо h.p., equal to 4 ооо ооо kW, which is 
considered equivalent to 40 000 000 tons of coal. Of course, such 
figures are greatly approximative, but taking into account the plants 
now in operation and those which will be completed within the 
next ten years, it is estimated that the total quantity of electric 
power available will be 10 ооо ооо ооо kWh, corresponding to 
20 000 ooo tons of coal. The fact is still more remarkable when it 
is noted that for 1913, when Italy consumed the largest quantity of 
coal, the total import was 12 000 000 tons. The present productive 
capacity is about 5 000 000 000 kWh, directly available by 

rs. 
cof he | а conformation of Italy has rendered more and more 
-evident the necessity of organising the different. electric power 
stations in homogeneous groups which, drawing their supplies from 
different centres, should be in a position to serve one another by 
alternation. In the North there is the Negri-Maira group, drawing 
its supply from opposite sides of the Apennines and linked with the 
Societá Alta Italia, which has been negotiating for a $5 000 000 
participation with an American group and supplies electricity to 
railways in the north and the industrial needs of Piedmont and 
igury. | „ 

me is specially served by the ‘ Edison ^ group, the most 
important in Italy, through its controlled companies. 


Railway Electrification. 


In both the intermediate zones, between Milan and Piedmont, 
and in Venice there are two groups which supply power 
to important factories. ^ Venice and the Adriatic side are 
supplied by the Adriatic group. In the centre, and especially 
in Tuscany, there is still a lack of co-ordination, which is being 

adually overcome. Attempts are being made to use local peat 
and lignite deposits for generating electricity, and in some places 
borate vapours are also employed. | Е 

Southward the country is supplied by four groups and in Sicily 
great progress is being made. The works nearing completion in 
Sardinia, which constitute one of the biggest achievements in modern 
times in the Tirso region, have made possible the reclamation of a 
very extensive area of land and will foster the establishment of the 
electric ferro-alloy industry. | | 

This industry is developing by losing its local character and 
becoming a national system, and while retaining a separate entity 
with regard to the companies of which it is composed, it covers 
the whole country with a network of current suppliers and 
distributors. This tendency to expansion can be observed in 
the increasing frequency with which companies agree to supply one 
another with surplus current and in the standardisation of plants. 

Budget requirements have necessitated the sacrifice of railways 
electrification for the present and the discussion which has opened 
again as to the economic advisability of adopting the three-phase 
system and of omitting poor traffic lines from the scheme of railways 
electrification must make for further postponement. 


Short Term Loans and [ssues. 


SINCE THE ARMISTICE a number of the smaller electricity supply 
companies, manufacturing firms and others have been obliged to 
borrow monev at high rates of interest owing to the unfavourable 
condition of the money market. At present money is cheap, and 
good industrial securities are in demand. Therefore it should be 
good business if these temporary loans conid now be paid off and 
replaced by others bearing a lower rate of interest, Fortunately, 
in some cases thc terms of the issue of thesc short term notes provided 
for repayment at three or six months’ notice, and there will, there- 
fore, be no difficulty in making the necessary change whenever 
market conditions and other circumstances prove favourable. For 
instance, Hadfields, Ltd., recently decided to pav ott their 74 per 
cent. debenture stock, and now Johnson, Matthey and Co. propose 
to get rid of their cight per cent. notes. As much as 10 per cent. 
is being paid for financial accommodation by some fairly sound 
companies, and it should be worth while making a close investiga- 
tion of the issue terms of all temporary loans in order to see whether 
some of them could not be paid off before their final redemption 
pate. 
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A 600 kV Experimental Transmission Line. 


. An experimental transmission line for operation at 600kV has 
recently been completed at PURDUE UNIVERSITY, LAFAYETTE, IND. 
This line, the " Electrical World ‘‘ states, is approximately one-third 
of a mile in length and consists of three 600 ft. strands of steel core 
aluminium cable supported on steel towers 65 ft. high. Fifteen-unit 
suspension insulators are hung from carriages upon 40 ft. channel. 
iron crossarms in such a manner as to be readilwmoved in a transverse 
direction while under strain of the cable. Tests may therefore be 
readily made with different spacings between cables. Two cables, 
sizes varying from No. 1 B. and S. to 500 000 circ-mil, are used for 
a single-phase circuit upon which may be impressed voltages up to 
600 kV at 60 cycles. | 

Two 300 kV, 135 КУА Westinghouse transformers, each with one 
terminal connected through a condenser bushing, and one terminal 
earthed, may have their secondary coils connected in series in order 
to provide 600 kV between line cables. Voltage is measured upon 
tertiary coils provided in the transformers which are calibrated with 
the A.I.ETE. standard sphere-gap. A crest voltmeter is also 
available for maximum voltage readings. The actual power being 
supplied to the line тау therefore be measured in the high voltage 
circuit without introducing transformer losses. А short feeder, 
consisting of two 500 ooo circ.mil cables widely spaced, reduces the 
tare losses to a minimum. These may be accurately measured and 
subtracted from the gross readings. The voltage is controlled by 
means of an auxiliary transformer and double-drum motor-driven 
controller which provide 480 equal steps, or voltage increments 
without distortion of wave form. 

The steel towers are an adapted standard semi-flexible construction 
of the Bates Expanded Steel Truss Company with special channel- 
iron crossarm and crossarm truss. Intermediate towers are self- 
supporting, but end towers are provided with bridle guys of $ in. 
extending to four points upon the crossarm. Four standard types 
of suspension insulators were provided by the Locke, Ohio Brass, 
Thomas and Jeffery-Dewitt Companies, while the cables were supplied 
by the Aluminium Company of America. 

As little is known about the phenomena of corona losses above 
220 kV, andasitis probable that voltages far in excess of that value 
will -be used for power transmission in the future, as the results of 
the further development of coal mines and hydro-electric power 
plants at great distances from available markets, it is believed that 
this line at Purdue University may prove of great value in these 
pioneer investigations. 


United States Electric Vehicle Market. 


NEW YoRK, July 31st. 

Business in the truck division of the electric vehicle market during 
July has been fairly good. 

Department stores in the metropolitan district recently placed 
orders for 20 additional trucks. There is only one department store 
now in New York which is not using electric trucks, but the executive 
of that concern have definitely announced their intention of sub- 
stituting electric for petrol vehicles when the firm moves to its new 
store, which is. now being erected. 

A Brooklyn baking company recently placed an order for 30 
electric trucks and a Newark (New Jersey) baking concern, which 
now owns I2 trucks, has arranged to increase its fleet of electric 
vehicles to a total of fifty. 

Eight electric taxicabs have just been sold for operation in New 
York; they will be placed in operation on September r5th. The 
trade generally is greatly interested in the plan to introduce electric 
taxicabs in New York. Electric taxicabs are widely used in Chicago, 
Detroit and other Western cities. 

The annual Electric Industrial Exposition will be held in New 
York from October 7th to 14th. Manufacturers of trucks and other 
electric vehicles are preparing to stage an exhibit of record propor- 
tions at the show. 

Twenty-six electric trucks and passenger cars, valued at 27 235 
dollars, were exported from the United States during May. 

Reuter's Trade Service. 


Carrier-Current Relay Perfected. 


Carrier-currents were used to operate two street-lighting circuits 
at 4 400V in a recent test made at Lynn, Mass., by engineers of the 
General Electric Company before representatives of the Associated 
Edison Companies. Inthe station a high-frequency generator with a 
vacuum tube was used to change the 1 10V, 60-cycle energy to carrier- 
current frequency. The output of the high-frequency generator 
was then superimposed on the 4 400V, four-mile strect-lighting 
feeder circuit supplying Little Nahant. 

The demonstration was arranged to control either of two street 
lighting circuits in Little Nahant. One circuit consisted of eighteen 
incandescent lamps and two arc lamps, and the other comprised 
two 1 000W searchlamps, two 500W floodlamps and a pendent 
lantern. Each circuit was controlled by a carrier-current relay, 
and the turning on or off of the lights was accomplished by control 
of the frequency of the carrier current supplied to the relays. 


The late MR. L. H. RANSOME, chairman of A. Ransome and Co., 
and in his early life associated with Ransomes, Sims and Jefferies, 
has left estate valued at 42 855. 


August 18, 1922. 
. ` An Apology. 


We have received the following letters from the organisers 
ofthe RADIO EXHIBITION AND WIRELESS CONVENTION, which 
isto be held at the Central Hall, Westminster, from September 
ist to September 8th :— 


To the Orgaaisers of the Radio end Wirelees Exhibition 
. end Convention. 

We desire to express our deep regret that the advertisement 
inserted by usin the ‘‘ Wireless World and Radio Review ” contained 
à very serious reflection on the Exhibition to be held at the Central 
Hal, Westminster, on September 2nd by the Radio and Wireless 
Exhibition and Convention. We failed to realise its full signifi- 
cance at the time, but we realise now the injury which it was 
calculated to occasion to the Radio and Wireless Exhibition. 

We undertake not to repeat it, and we also undertake to publish 
this apology in the next issue of the ‘‘ Wireless World ” in as promi- 
nent a manner as our advertisement and to pay the costs. —We аге, 
BERTRAM DAY AND CO, LTD, 

(Signed) BERTRAM Day, 
Managing Director. 


'' Important Public Warning.” 

We regret that in the advertisement columns of our issue of 
August 12th we inadvertently published a statement under the 
above heading, which we now realise was a very injurious one to 
the forthcoming Exhibition of the Radio and Wireless Exhibition 
and Convention, which is to be opened at the Central Hall, West- 
minster, on tember 2nd. 

We desire to express our regret at the inaccuracy of such adver- 
tsement and for any injury or damage occasioned. 

x (Signed) W. H. BREWSTER, 
for The Wireless Press, Ltd. 


August rrth. 


August rrth. 


Electric Traction. © 


LONDON Соокту COUNCIL TRAMWAYS carried 2 OI9 OOO passen- 
gers on A UGusT Bank Holiday, and the total receipts were {15 817. 
READING Town Council has decided to allow children under 
140 travel at half-fares (minimum 1d.) on the Corporation trams. 
" SALFORD Town Council has decided to apply to the Ministry 
Old Ror port for a loan of £39 500 for re-laying tramways in Eccles 
Cad and Eccles New Road. 


Ran empty electric wrain on the LONDON AND SOUTH-WESTERN 

ШОН AY was leaving the Strawberry Hill depot early on Saturday 

five ae When owing, it is said, to the points breaking, four of the 

guard nages were flung to the embankment. The driver and the 

torn u Were badly shaken and bruised. The permanent way was 

Valley for over 100 yards, and traffic, both to and from the Thames 
_7? Was held up for two or three hours. 


Cen ancia] terms of AMALGAMATION OF the North-Eastern, Great 
North '« ereat Eastern, Great Northern, North British and Great 
vill id Scotland RAiLwAY Companies have been arrived at and 
mitted Embodied in an amalgamation scheme which will be sub- 
of the in due course to the proprietors and debenture stock holders 
for the Tespective companies for approval. The scheme will provide 
company corporation of a new company, and the stocks in the new 
Prior iA are to be allotted in exchange for existing stocks. The 
give th аткез of constituent companies will receive stocks that will 
N em the same return as at present. "E 

at Can ding to reports on the cost of electric tramway reconstruction 
£290 5 ee FF, made by the City Treasurer and City Engineer, a sum of 
a > Was spent from 1915 to March 31st, 1922, on sixteen and 
£9 18s Mules of completed single track, equal to £17 484 per mile, or 

: - per yard. In addition, £34 766 was paid to contractors 
received work, making a total of £324 352, of which £9 218 was 
materia] from unemployment grants. Wages cost £121 301, 
reconstyy 1 79 753, and haulage ’/12629. In 1914 the costs of 
At prese Ction were £3 12s. 2d. per yard, and in 1921 £12 7s. 7d. 
creased ha they are {8 ros. 2d. The use of unemployed men in- 

em by ten to fifteen per cent. 


4 


The Teletype. 


ase отап g to the Daily Press the TELETYPE, а new apparatus for 
States xL eless telegraphy which has been adopted by the United 
Post Omer Y Department for use in aeroplanes, is on trial at the 
ora wid „The new apparatus is a kind pf wireless typewriter 
ordinary «>> tape ” machine, for the messages are sent out ‘on an 
of a M typewriter keyboard without any preliminary " punching ” 
long еза аре, and emerge automatically at their destination on 
and rope Titten slips, Forty-five words a minute can be sent 
pacem С The principal feature of the invention is the dis- 
alphabetic of the dot-and-dash of the Morse code by ordinary 
near} ius signals. By this means “ wireless " can be made as 
Station: Possible secret, for it is impossible for ordinary receiving 
Of five b © pick up teletype messages. By an ingenious arrangement 
codes Ар. underneath the keyboard the operator has 120 different 
station ul disposal, and by a similar arrangement at the receiving 
come in ed messages are automatically decoded as they 
: We hope to give technical details in an early issue. 
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Electricity Supply. 


Plans have been passed for the erection of two electricity sub- 
stations at MossPARK, Govan. 


GREENOCK electricity charges are to be reduced by rd. per unit 
for lighting and $d. per unit for power. 


There are 86 applications for the position of electrical engineer to 
DUNDEE Corporation. The salary is £800, rising to £1 ооо, 


NEWPORT (Mon.) Electricity Committee proposes to engage 
Mr. Fred Dawson as coal-buying agent and adviser for the elec- 
tricity undertaking. 


NEWTON ABBOT Rural Council have decided tosupport an appli- 
cation by the Chudleigh Electric Light and Power Co. for a Special 
Order to supply electricity to CHUDLEIGH. 


The estimates of PERTH Electricity Department for the year allow 
of the withdrawal of the 12] per cent. increase on charges imposed 
last year, and of a further reduction of 74 per cent. to users of power. 


ABERDEEN Town Council has prepared schemes to supply elec- 
tricity to Inverurie at a cost of £19 709, and to Stonehaven at a cost 
of £19681. The subject is under consideration of these town 
councils. 


During a heavy thunderstorm at HARROGATE last week the Oak 
beck overflowed near the electric light station and ran into the 
works, with the result that the light and power was cut off for some 
hours. 


It is understood that the promoters of the new Electricity Supply 
Company for Ercin have been successful in raising the minimum 
amount required to go to allotment. The company is to be backed 
by the Edmundson’s Electricity Corporation. It is hoped that the 
supply will be ready by November. 


A company is to be formed to supply electricity to CRIEFF. 
Under certain conditions Edmundson's Electricity Corporation 
are prepared to take interest in the company to the extent of 
334 per cent. of the amount of capital raised locally. The Council 
will have the option of purchasing the undertaking at certain fixed 
periods. 


Three new mechanical stokers have been fitted at SOUTHPORT 
Electricity Works. The Electricity Committee has granted the 
application of the Birkdale Electricity Supply Company for a 
temporary supply of electricity to Birkdale, for the purpose of night 
loads, on terms to be arranged with the Borough Electrical Engineer, 
and subject to permission of the Tramways Committee to use the 
overhead wires. 


The following revised rate of charges is announced by SouTH 
SHIELDS Electricity Department: Lighting, m.d. system—for 
the first 182 units per quarter per kW of maximum demand 7d. 
per unit, beyond 13d. per unit. Flat rate system, 6d. per unit. 
Special rate for theatres, music halls, and picture halls, 41d. per 
unit. Outside lighting rate for shops, etc., 3d. per unit if supplied 
through a separate meter. For industrial and domestic power 
and heating, if supplied through a separate meter, 1jd. per unit. 
Current for traction purposes, including the tramways, 1jd. per 
unit net. 


TAUNTON Town Council have approved the following revised 
scales of charges to electricity consumers, which will mean a 
reduction of 1d. or rjd. per unit :— Lighting.—25 units or under 
per quarter, тода. per unit; 25 to 500, 74d. ; 500 to т ооо, 64d. ; 
above г ооо, 5d.  Power.-- Under 2 ooo units per quarter, 3}d. per 
ит; 2 оос to 4 000, 21d. ; over 4000, 21d. Cooking and heating. 
— 50 units per quarter, 31d. ; above 50, 13d. per unit. The following 
scale of wages for employés at the electricity works has also been 
approved :—Mains foreman, 15. 8d. per hour; foreman jointer, Is. 7d. ; 
engine-drivers, rs. 4d.; meter fixers, 1s. 34d. ; stokers, 15. 3d. ; 
and labourers, rs. 2d. 


Considerable impetus will be given to the development of the 
valuable Forest OF DEAN COALFIELD by an important electrification 
scheme, plans for which, according to the '' Industrial Daily News,” 
are now completed. Preliminary work on the site of the new 
capital power station at Lydney is about to be begun. The station 
will eventually have an output approaching 30000 h.p., and will . 
cost, with the transmission lines, etc., £500 000, High tension 
current at 33000 V will be supplied to nearly every colliery and 
industrial undertaking in the Forest of Dean and the Stroud Valley. 
The West Gloucester Electricity Supply Company is to be formed 
to carry on the undertaking. 


On Tuesday afternoon, the Mayor of GREAT YARMOUTH, in the 
presence of members of the Town Council, started the new plant 
which has been installed at the municipal generating station on the 
South Denes. Іп their tour of inspection the party was accompanied 
by the Electrical Engineer (Mr. G. Bryant), who said that the works, 
which were 28 years old this month, were expanding now with 
greater rapidity than at any previous period. The smallest set 
originally installed was 120 H.P.; to-day they had a modern stcam 
turbine of 2 ооо н.р. The committee had spent £36 ooo on the new 
plant and extensions, but owing to the increased demands it would 
be necessary to put in hand almost immediately orders for a further 
2000 H.P. turbine and auxiliaries. The whole scheme, as advised 
by the consulting engineers, Preece, Cardew and Rider, would 
ultimately cost £60 ooo. 
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Telegraph and Telephone Notes. 


Direct telephonic communication between the NETHERLANDS and 
ENGLAND was opened on Tuesday for the public. 

A Reuter's message from Kalempong (N. Bengal) states that 
telegraphic communication was established with LHASA on July 31st. 

In order to facilitate the operation of calls two audible signals 
have been brought into use on the PAISLEY automatic telephone 
System. 

A new telephone exchange was opened at WEMBLEY on Wednes- 
day with equipment for twelve hundred subscribers’ lines. In 
addition to the permanent service this exchange will provide the 
telephone service for the British Industries Fair. 
^ A new telephone exchange was opencd at IRLAM on Saturday. 
Provision has been made for the inmediate connection of 52 sub- 
scribers, including those existing subscribers in the Irlam and 
Cadishead districts who have hitherto been served from the Urmston 
Exchange. ' 

The “Р. Q." CABLE CoMPANY announce that repairs to their 
cables have been completed, and that they are now in a position to 
give rapid and accurate services from London and Liverpool to all 
points in the United States, North, Central and South America, 
the West Indies, etc. The Liverpool offices of the company have 
been reopened at 93-4, Exchange Buildings. 

President Harding has granted a request for the immediate 
reopening of the cable between FLORIDA and BARBADOS for emer- 
gency use for transmitting messages to Europe via Pernambuco. 
This cable was closed during the Wilson Administration on the 
ground that the connection of the British cable to Brazil would 
tend to increase the monopoly of the British company. A 
later message from Reuter states that Brazil has raised an 
objection to the re-opening of the cable unless it is also used for 
South American dispatches, to which use the United States has 
hitherto objected. 

An INTERNATIONAL COMPETITION FOR TELEGRAPH CLERKS will 
take place in Berlin from the 18th to 215% inst., with the object of 
increasing the rapidity of telegraphic communication in all countries 
and of establishing friendly relations between telegraph workers. 
Up to date 17 countries have announced their intention of taking 
part, but the British, Belgians and French will not compete. 

With reference to the announcement in our last issue concerning 
the INTERRUPTION OF CERTAIN NORTH ATLANTIC CABLES, it is 
officially stated that the deferred services at half rates to the United 
States have been suspended by all routes. Diverted services to 
Canada and the West Indies are also suspended except by Imperial 
cable, which is maintaining all its normal services to Canada, the 
West Indies and Australasia. Owing to the enormous growth in 
traffic over the Imperial cable the Post Ofhce recently took over 
from the cable company to whom it had been leased a cable between 
Ballinskelligs (South-West Ireland), Harbour Grace (Newfoundland), 
and Halifax (Nova Scotia), purchased from the Direct United States 
Cable Company in 1920. This cable was originally acquired as a 
reserve to the Imperial cables. It will be used as required by the 
Post Office for Imperial traffic. 

All the ten TRANSATLANTIC CABLES which end in Ireland are in 
the hands of the Irregulars, who refuse to allow them to be used. 
As a consequence the only cable communication between this 
country and the United States is via Penzance, where four lines are 
now required to do the work of fourteen. Naturally considerable 
delays are taking place. Traffic is being diverted to some extent 
through France, and a larger use is also being made of wireless. 
The cable stations which have been seized are those of the 
Commercial Cable Company, the Western Union Company, and the 
Imperial Cable, all situated on the Kerry coast. It is not known 
definitely whether the apparatus has been destroved, as communica- 
tions are cut between the stations and headquarters in London. 


Wireless Notes. 


The ASHLEY WIRELESS TELEPHONE COMPANY, with a capital of 
£50 000, advertised their prospectus in the Liverpool press last 
Friday. The new company 15 to take over, for 47 000 in cash, 
the business and assets of Ashley Radio, Ltd., Liverpool, manu- 
facturers of wireless apparatus. According to the prospectus, the 
company has orders in hand for /65 ooo worth of wireless material. 

Direct wireless communication between BORDEAUX AND SAIGON 
was inaugurated last week with a tariff over two francs a word cheaper 
than the ordinary cable rates. The following French colonial 
stations, which at present can only receive messages, are to be 
equipped for transmission: Martinique, Guinea, Rutisque, in West 
Africa; Djibouti, in East Africa; Brazzaville, in Equatorial Africa ; 
and Tananarivo, in Meridional Africa. When this work has bcen 
completed, it is proposed to construct, probably in 1926, two stations 
in the Pacific, which will complete the chain of communications 
linking up go 000 ooo inhabitants of France and her colonies. 

MR. MILTON BLAKE SLEEPER, from New York, who has been on 
a visit to England in order to study our wireless methods, sailed 
in the “Celtic ” from Liverpool last Saturday. During his visit he 
stated that the United States Government found it impossible 
to impose licensing fees on wireless receiving sets, and he thought 
our Government was making a great mistake in imposing the present 
fee of ros. It would be a false step to raise it to £1, as suggested. 
He thought the Government was not sufficiently self-reliant 
regarding radio development ; it was too afraid of doing something, 
and, therefore, asked too much advice from radio companies. A 
` radio apparatus made here was superior to American apparatus. 


— — ———— ———— T 
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Personal даа Business Items. 


MR. A. CLARK has purchased the business of T. Carter and Co., 
Dorset. 


The EppvsroNE LAMP Co., electrical appliance manufacturers, 
have just opened a branch establishment in Mincing Lane, 
Blackburn. 


We are informed that Mr. Tomlinson-Lee's address is now 
17, Stanley Road, Wimbledon, S.W.19, instead of 42, King's Road, 
Wimbledon. 


PRor. E. T. WHITTAKER, of the Chair of Mathematics in Edin- 
burgh University, has been elected one of the honorary foreign 
members of Accademia dei Lincei. . 


DR. ARTHUR E. KENNELLY, professor of electrical engineering at 
Harvard University and the Massachusetts Institute of Technology, 
who has just finished a successful year as exchange professor to 
France, has been honoured with the cross of the Legion of Honour 
by the French Government. 


MR. J. К. ВглІКІЕ has been presented with an antique Persian 
rug from the staff and employees of the Bedford Electricity Depart- 
ment on the occasion of his leaving the service of the Corporation. 
Mr. Blaikie was engaged as Consulting Engineer for the extensions 
during the absence of the Borough Electrical Engineer with the 
Royal Air Force. The first stage was undertaken for the supply 
of the Naval aircraft factory at Cardington, and the second stage, 
now completed, for normal demands, with an adequate reserve plant. 


While on a motor trip to Holland, where he intended to spend 
his holidays, Dr. BovERi, chairman of Brown, Boveri & Cie, met 
with a serious accident. Owing to a defect in the car it overturned 
and rolled down a slope about 13 ft. deep. Dr. Boveri sustained a 
broken leg and a dislocated shoulder, while Mrs. Boveri, who 
accompanied him, had one wrist broken and suffered some con- 
tusions, which, however, are not dangerous. Dr. and Mrs. Boveri 
are now in the St. Willibrordus Hospital, at Emmerich-on- Rhine, 
and the condition of both is as satisfactory as can be expected. 


Мк. Р. T. Davies, the newly elected president of the Canadian 
Electrical Association, has bcen identified with the electrical 
industry of Canada for fifteen years, ten of which were spent with 
the Montreal Light, Heat and Power Co. and five with the Southern 
Canada Power Co. in various phases of central-station operating 
and sales work. Mr. Davies was educated at the Newport Technical 
Institute and the City and Guilds Institute, London. After 
serving as the premier pupil at the Uskside Engineering Works at 
Newport for a period of six years, he became assistant engineer in 
the South Wales Power Distribution Co. in 1905. Two years later 
he went to Canada. By 1909 he was operating superintendent of 
the Montreal Light, Heat and Power Co. To this was added the 
power sales department in 1911, and in 1912 he was made assistant 
to the chief engineer. He was appointed power sales manager in 
1914, and in 1917 he joined the Southern Canada Power Co. as 
commercial manager, which position he still holds. 


Miscellaneous. 


THE QUEEN HAS PROMISED GIFTS for a bazaar which is being 
arranged by the statf of the Central Telegraph Office, London, in aid 
of St. Bartholomew's and other hospitals. 


Twenty-five charities of Liverpool and district have received 
donations to the total value of /4 850 from Mr. Clifford Temple, of 
Liverpool, in memory of his father, the late MR. JOHN TEMPLE, who 
was prominently identified with the laying of Atlantic cables. 


The late Mr. NicHoLAs KILVERT, J.P., of Hale, Cheshire, chairman 
of Browett, Lindley and Co., of the Lancashire Dynamo and Motor 
Co. and other companics, left estate of the gross value of £176 863, 
with net personalty £128 5or. 


The death took place at his home in Chertsey, on Saturday, of 
SIR ALBERT Kaye Колт. Sir Albert, who was in his 81st year, 
had been Sheriff and twice Mayor of Hull, and President of the 
Associated Chambers of Commerce of the United Kingdom. He 
sat as M.P. for South Islington from 1886 to 1906, when he was 
defeated. He had filled numerous other offices, and was at one time 
vice-chairman of the National Telewriter Company, and a director 
of the National Telephone Company. 


A party of twenty-five aldermen of the Chicago City Council, 
who are making a study of TRANSPORT SYSTEMS in the chicf cities 
of Europe, arrived in London on Saturday from Paris, after having 
visited Hamburg, Berlin, Prague, Vienna, Munich, Frankfort, and 
Cologne. The head of the party, Alderman J. Toman, the chairman 
of the Streets Committee of the Chicago City Council, states that 
their object is to study the working of tramway systems and the 
materials used for paving. Chicago is concerned at the moment 
with the question whether the city authorities should take over the 
street car system, and to this he is personally opposed. In Berlin 
they found that there were two systems operated by private bodies 
and a third by the municipality. The private concerns paid 5 per 
cent. last year and the municipal system ro per cent. ; but whereas 
the private company paid smaller wages and never experienced 
strikes, the municipality was always having trouble with its 
employees. 
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Imperial Notes. 


A special grant for the hydro-electric survey of BENGAL has been 
sanctioned. —Reuéer’s Trade Service. E 

The '' Cape Times" reports that Mr. Jagger (Minister of S. 
African Railways and Harbours) recently received a joint deputation 
from the Chamber of Commerce and the Peninsula Publicity Asso- 
cation regarding the ELECTRIFICATION OF THE PENINSULA SUBURBAN 
unE. Mr. Jagger gave the deputation a sympathetic hearing, but 
intimated that the capital outlay involved by the proposal placed 
itoutside practical politics at present. The Government now had 
the Natal electrification scheme in hand. He anticipated that that 
project would be completed in about two years. If the scheme 
proved а success, no doubt the electrification of the suburban 
line would afterwards be undertaken.— Reuter's Trade Service. 

STAWELL (Victoria) Council have decided to borrow {12 500 for 
their electricity supply scheme. 

An application has been made to the Victorian Electricity 
Commission for the services of an engineer to advise as to the cost 
of an electric supply for WINCHELSEA and BIRREGURRA (Victoria), 
гот the Aforwell scheme. 

Itis announced by the Wellington ‘‘ Dominion " that the tender of 
J. McMillan and Son, of WELLINGTON, has been accepted for the 
erection Of the City Council's new power station at Shag Point, 
Evans Bay .— Reulter's Trade Service. . | 

SHELLHARBOUR (N.S.W.) Council have decided to establish an 
electricity supply undertaking. Current will be taken from the 
Port Kem bla plant. 

At an estimated cost of (17000, the town of Swan HILL, in 
NoRTHERN VICTORIA, is to change its existing direct current system 
to a three-phase 400/230 alternating current system. Two crude 
ol engines of 200 B.H.P. and one of 100 B.H.P. will be installed. 

Ministerial consideration is being given in QUEENSLAND to a new 
scheme, which the Northern suburban local authorities in Brisbane 
have placed before the Minister for Works, for the installation of an 
очу supply system in their respective areas.—Reuter's Trade 

ervice . 

A report submitted to the MARAWATU-ORONA ELECTRIC POWER 
BoaRD in New Zealand outlines a scheme for hydro-electricity 
reticulation involving an expenditure of £434 439. The board has 
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Tae to borrow {£500 ооо to carry out the scheme.—Reuler’s. 


Trade Service. 


А In connection with the unification of the AUSTRALIAN RAILWAY 
AUGES, it is reported that the Commonwealth and New South 
Ri Governments have reached an agreement involving the 
which AC tion of a new line 480 miles long from Port Augusta to Hay, 
М will provide a complete uniform gauge from’ Western 
` tralia to Queensland.—Reuter’s Trade Service. 
Sir John Monash, chairman of the Victorian Electricity Com- 
D'SSton, recently informed Mr. Mclachlan, M.L.A., that provision 
Gi n made to supply ELECTRIC CURRENT FROM MORWELL to 
a Pslang towns as far as Bairnsdale. No electricity could be 
applied anywhere until 1924. There was no machinery yet in the 
t untry, and попе had yet left England. It would be time enough 
id talk about transmission lines in 12 months’ time. The Com- 
s OR were requesting the approval by the Government of the 
To enditure required for transmission lines from Morwell to 
Maralgon. 
We POwer stations and tramway committee appointed by the 
condi OTON City Council to investigate the general control and 
ея itions of the tramway services in the city has made the following 
a ew ^ mendations :—Car shed extensions, estimated cost £25 000 ; 
limites = £84 000 ; duplication of lines, £25 000 ; construction of 
Wh *d number of double-decker cars to cope with rush traffic. 
wey tt the Mangahao hydro-electric scheme is completed the Council 
rot e the power for its tramways from this source. Three 
wil X. Converters will be installed. It is estimated that the largest 

T Cost from £50 ooo to /60 poo.— Renter's Trade Service. 
io Tus MELBOURNE and Metropolitan Tramways Board has submitted 

> “Пе Minister of Public Works an interim report on the electrifica- 
Won of the cable tramways and the construction of the more urgently 
sce of the electric lines. The report precedes the general 
of ем to be submitted within three or four months’ time. None 

Parka Proposed lines can be constructed without authority from 
ment, and the various proposals must be submitted to the 
Бол ies Standing Committee for investigation and report. The 
e S estimate of the cost of electrifying the cable tramways is 
з ыз Ооо. The cost of about 30 miles of new electric tramway, 
Ме additional rolling stock, is placed at {2 ооо ооо—ог for conver- 
n and extension £6 200 ооо. It is proposed to spread the ex- 
Penditure over 15 years. The total proposals before the board 
represent | 53 miles of single track.— Rewter’s Trade Service. 

The Electrical Employers' Association of New South Wales have 
asked the Minister for Mines to get a Bill introduced providing for the 
wsue of LICENCES TO ELECTRICAL CONTRACTORS. Mr. A. Waddell, 
chairman of the Association, said the workmen also wanted licences, 
but the Association objected to that on the ground that it would only 
give the employees an additional lever to go before the court and 

ask for higher wages. The Association were afraid that unless 

something comprehensive were done quickly there would be 

numerous schemes of a varied character in operation, whereas a 

uniform scheme was required to deal effectively with the question. 
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The suggestion was that a board of control for the whole of New 
South Wales should be appointed. The Minister said he was in 
sympathy with the project, and he undertook to give instructions 
for a Bill to be prepared, and to submit it to the Association. 

Of the £500 ooo recently allotted by the SouTH AFRICAN GOVERN- 
MENT for telephone extensions, the ‘‘British and South African Export 


- Gazette ” states that {230 ooo is to be spent on the development of 


communication in the country districts of all four provinces. The 
remainder will probably be devoted mainly to the enlargement of 
inadequate exchanges in the urban areas, with special attention to 
Capetown and its environs. Woodstock, C.P., is to have a new 
exchange costing /20 ooo, and similar improvements are also in 
contemplation for Wynberg and Sea Point. Last year telegraph 
and telephone material amounting to /59 572 was imported, com- 
pared with £31 564 in 1920, while the amount recorded as Govern- 
ment stores was £195 563. Between November, 1918, and March, 
I921, the Union Government spent /726 489 on new telephone and 
telegraph works, including the opening of 89 exchanges and the 


- addition of 13 711 miles of wire and of 6,080 telephones. 


Р) 


Foreign Notes. 


The sum of $150 ооо is being raised at HANYANG, HUPEH, for 
the erection of an electric light plant. 


The ELECTRIC LIGHT COMPANY OF CHANGSHU, KIANGSU, has been 
registered by the Chinese Ministry of Agriculture. 

Of 21145 126 homes in the UNITED STATES 7 636 409 have: 
electricity installed, according to figures recently compiled. 

The “ GAZETTE DE PRAGUE ” reports that the power stations at 
Hradec Králové and Pardubice are to be united by a main at a 
cost of three million crowns.—Reuter's Trade Service. 


The “ Matin ” announces that the German Government has just - 
opened the new underground cable between BERLIN and the Rhine. 
The work on this line was begun in 1914 but was dropped during the 
war and resumed in April, 1920. 

A movement has been initiated by the leading business men of 
Japan for the organisation of a CHAMBER OF COMMERCE OF JAPAN 
on the model of the Chamber of Commerce of the United States of 
America.—Reuter's Trade Service. 

An ASSOCIATION OF BRITISH ENGINEERS IN THE ARGENTINE 
REPUBLIC has been formed in Buenos Aires to meet the needs of the 
large number of British engineers who are now in the country 
engaged chiefly with railway, telephone, telegraph, tramway, and 
light and power companies. 

According to a message from KARLSTAD, the Water Power Board 
has ordered from the Finshyttan Company a large water turbine set 
for the power station at Lillaedet. The wheel of the turbine is to 
have a diameter of six metres, and is to be delivered this year. A 
further message states that the board has ordered an additional 
turbine of the same dimensions of the Karlstad Engineering Works 
Co. for use at the same power station.— Reuter's Trade Service. 

In Styria and Carinthia extensive glimmer (mica) deposits were 
found last year, and a company is already exploiting the deposits 
in Carinthia, states “The Times Trade Supplement.'' A new company, 
the AUSTRIAN GLIMMERWORKS, LTp., has been formed to take. 
over a large part of the Carinthian deposits, especially those at 
Kóflach. 


A train carrying 33 cars full of equipment for the electrification of ` 
the Chilean State Railways was recently started from the East 
Pittsburg works of the WESTINGHOUSE ELECTRICAL COMPANY by 
wireless means. Mr, E. M. Herr, the president of the Company, 
closed a switch on a pole near the track on which the train was 
standing. The closing of this switch closed certain ‘ wireless 
electric circuits " which had been specially laid out for the purpose, 
and these in turn operated the controlled circuits on the locomotive, 

According to “ Svensk Handelstidning," an official of the SWEDISH 
STATE RAILWAY Board who has recently been visiting some of the 
largest engineering works in the country emphasises the fact that 
in order to meet probable unemployment in the engineering industry 
it is necessary that the electrification of the railway line between 
Stockholm and Gothenburg should be started in the very near 
future. The cost of electrification was originally estimated at 
Kr. 105 ooo ooo, including the locomotives, but as a result of the 
turn in the market the present cost would only amount to about 
Kr. 50 ooo 000.— Reuters Trade Service. 


“ Finance and Commerce " learns that an extensive electrification 
project has been adopted by the JAPANESE DEPARTMENT OF RAIL- 
ways, and will be carried out with the work of electrifving the 
Tokyo-Odawara and the Tokyo-Yokosuka lines. The new project 
covers the whole Tokyo- Kobe Trunk Line. The entire expenditure 
for the trunk line electrification is estimated at 67 000 000 yen, Of 
this amount 35000 000 yen is required for the construction and 
improvement of locomotives and cars. If the financial scheme is 
approved by the Finance Department, part of the amount will be 
included in the Budget for the year 1923-24. Тһе whole expenditure 
is to be spread over a period of seven years. According to the plans, 
the work is to be started with the laying of overhead cables along the 
present tracks from both terminals. Most of the power is to be 
obtained from private power companies along the line, something 
like 25 transformer stations being required between Tokyo and 
Kobe.— Reuter's Trade Service. 
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American Notes. 


The 40th ANNIVERSARY Of the starting of the Edison electricity ser. 
vice will be celebrated іп New York on September 11th. Asa matter 
of history, the old Pearl Street station in New York began operations 
at 3 o'clock on the afternoon of September 4th, but inasmuch as 
that date is a holiday (Labour Day), when most people are out of 
the city, it has been decided to celebrate the fortieth anniversary 
a weeklater. The New York Edison Co. will be the host, and suitable 
addresses by Edison pioneers will be made. 
that Mr. Edison himself will be present. A feature of the celebra- 
tion will be an historical exhibit of Edison apparatus, models, 
lamps, photograph, etc., which are now being collected and arranged. 


The North American Company has just closed a contract with 
Gen. G. O. Squier under which the company receives the exclusive 
licence to use '' wired wireless" under the SQUIER PATENTS in the 
United States, as applied to central-station distributing systems 
and power-transmission lines for all purposes, such as broadcasting, 
signalling, telephone and telegraph, time-clock service, etc. Under 
the contract the North American Company is allowed to issue sub- 
licences to other companies. Mr. R. D. Duncan, jun., who has 
been chief engineer of the Signal Corps Laboratorv, Bureau of 
Standards, has been granted a leave of absence from the War 
Department to accept an appointment as radio engineer with the 
North American Company, to carry on its experiments.  : 


Plans are being considered by the U.S. Post Orricke DEPART- 
MENT for changing at lcast a few of the fifteen radio stations operated 
in connection with the air mail service, to provide both radio tele- 
graph and radio telephone service, states the ‘‘Electrical World." The 
stations are at Washington, D.C. ; Habelhurst, L.I.; Bellefonte, Pa .; 
Cleveland, Ohio; Bryan, Ohio ; Chicago; Iowa City, Ia. ; Omaha, 
Neb. ; North Clerk, Neb. ; Cheyenne, Wyo. ; Rock Springs, Wyo. ; 
Salt Lake City, Utah; Reno, Nev.; San Francisco, Cal. The 
Washington station has had both radio telegraph and radio telephone 
service for nine. months. Besides maintaining an hour to hour 
record of the progress of the air mail, the radio stations now send out 
other information. 
reports of grain, dairy and livestock prices. 


The Board of Railroad Commissioners of the STATE or Iowa has 
adopted a set of specifications governing the construction of RURAL- 
SERVICE LINES up to 6600 V. The specification has been adopted 
because of the need of keeping rural-line construction on a basis 
that will produce good service and avoid the dangers that result 
from poorly constructed and maintained lines. Every effort has 
been made to make the specifications clear, so that even those who 
are not thoroughly familiar with line-construction practice can 
follow them. Treated poles of minimum classes, selected from the 
various standard pole specifications, are required. Clearances are 
selected from the National Electrical Safety Code and minimum 
sizes of hardware and conductors are specified. Recognition of the 
possibility of inductive conflicts is taken, and in case of differences 
of opinion as to the division of cost of measures to control inductive 
effects the commission reserves the decision to itself. 


Recently nine American companies interested in the manufacture 
of radio direction finders met at the U.S. Bureau of Standards to 
confer with the Assistant Secretarv of Commerce, the Bureau of 
Lighthouses and the Burcau of Standards regarding the production, 
cost, installation, calibration and maintenance of RADIO DIRECTION 
FINDERS ON SHIPBOARD. It was announced that the Department 
of Commerce had decided to install the following '' radio bcacon 
stations ": Boston, Nantucket, Cape Charles, Columbia River, 
Puget Sound and, ‘if funds are still available, Delaware Bay, Los 
Angeles and Blunts Reef. These are in addition to the two new 
radio bcacons at Diamond Shoal (off Cape Hatteras) and San Fran- 
cisco Light Vessel. Three other radio beacons have been in opera- 
tion in the vicinity of New York Harbour for more than a year 
at Ambrose, Fire Island and Sea Girt. As a result of the 
conference, arrangements are to be made, through the Bureau of 
Lighthouses, between the manufacturers of radio direction finders 
and the operators of steamships for the trial and demonstration of 
radio direction finding equipment produced by the several manu- 
facturers under operating conditions. 


Ás a result of experience in conducting the METERMEN'S SHORT 
COURSE at the Iowa STATE COLLEGE, Prof. Paine, of the Ames 
facultv, outlined before the lowa convention recently some plans 
for future activities in this work. The’ State of Iowa has been 
divided into ten districts, in cach of which is a man, representing 
the meter committee of the Iowa Section of the National Electric 
Light Association, who has a complete list of those in the district 
who are interested. It will be the duty of this man to get in touch 
with everyone in his territory who is on this list, and discuss meter 
problems in an endeavour to get the largest possible interest in the 
work being done by the college. It is hoped that the representation 
of the companies in the course next spring will be increased from the 
attendance of roo men this year, representing forty-two utilities 
and thirty-cight counties, to an attendance representing the entire 
ninety-nine counties and all the utilities in the State. The men in 
the next course will be classified according to the types of metering 
in which they are interested, from the ordinary distribution work 
to h.t. work, and the entire list will be divided into small groups, 
each under an instructor. Part of each day will be devoted to 
group work under the instructors and part to general discussion of 
subjects assigned. 


It is expected . 


Complete weather reports go out daily, also 
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Companies’ Meetings, Reports, etc. 
‘Benn Brothers, Ltd. 


. The twenty-sixth annual general meeting of Benn Brothers, Ltd., 
was held on Friday, August rrth, at the Company's offices, 8, 
Bouverie Street; E.C.4. SiR ERNEST BENN, Bart, C.B.E., was- 
in the chair. 

The notice convening the meeting having been read, the chairman 
said : Itis my duty and my privilege to endeavour, very inadequately 
I fear, to fill the place which has been occupied for so many years 
past by my late father. His annual speech to the shareholders of 
Benn Brothers, Ltd., his report of the Company's operations, and, 
more important, his masterly summary of the trading position as a 
whole, has come to be looked upon as one of the regular landmarks in 
the business year. The great loss which we have sustained in his 
death is essentially a personal loss, and our hope and belief is that 
the forty years which he devoted to establishing the spirit of this 
business, to giving it a character and a purpose of its own, to making 
the name of Benn a synonym for the best in technical publishing, 
will have so moulded our habits and our aspirations as to enable us 
worthily to maintain those great traditions. I speak sincerely for 
myself and for every colleague in this business in expressing that 
hope and intention. 


Hard Work and Efficiency. 

The report and accounts which it is my pleasure to lay before you 
reveal a position which is the strongest in the history of the Company. 
We have had a good year and have done extremely well, we are in a 
better position than ever, our turnover and our profits continue to 
advance satisfactorily. The explanation is very simple. It is not 
to be found in the price of money orthe state of trade, or the economic 
situation, or any of the things now so commonly discussed ; it is 
merely—and Isay this advisedly—that we have worked a'little harder, 
that we are more efficient, that we understand a little better the 
trade to which we are committed, and that our customers are, 
therefore, able to make an ever-increasing use of the services that 
we offer. That statement is made by us as a firm and a staff in no 
egotistical spirit—it explains in our view the real reason of our 
success. 

There is, perhaps, another and a subsidiary reason. We are 
publishers, and we stick exclusively to publishing ; we believe in the 
theory of the cobbler and his last, we ask for support on the quality 
of our products as publishers, we have not found it necessary to go 
into the insurance busincss, we offer no premiums, we pay no shop- 
ping bills for our subscribers, we merely publish newspapers and 
books, and devote the whole of our brain-power and effort to making 
those newspapers and books just as good and serviceable as possible. 
We avoid stunts, and our public, which is essentially a serious 
business public, evidently prefers that attitude. 


The Staff as Shareholders. 


The accounts speak for themselves, and it is unnecessary for me 
to trouble you with details, but there are one or two matters con- 
nected with the policy of the business to which reference should be 
made. Inthe first place vou will notice that we have again extended 
the proprietary interest of the staff ; the directors are very proud to 
know that nearly one-fifth of all the people we employ are share- 
holders in this company. The men and women who carry on the 
work of the company, the working directors and the staff, own 
between them nearly half the capital. This is not only a very fine 
position from Benn Brothers' point of view, but it also constitutes 
the company a model of the most ideal form of co-operation between 
employers and employed. Notwithstanding the fact that the 
company is in no need of new capital, the directors have felt justified 
in continuing to allot shares at par to senior members of the staff 
up to a limit of the annual remuneration of each applicant. This 
simple little plan has added between nine and ten thousand pounds 
to your capital account in the year under review. 


The Success of the Five-day Week. 

In only one respect are we maintaining—and indeed hope to main- 
tain—a war-time habit. During the war we closed our business on 
Saturdays, and we continue to do so. It is very remarkable, and 
indeed I think a unique thing, for a newspaper publishing house to 
limit its work to five days a week. It causes in sundry little ways 
sundrv little inconveniences, but as against this we believe that 1t 
gives us great advantages. We claim that we do more work in 
five days than most people do in five and a half, we very much enjoy 
our long week-ends, and the balance sheet which is before you would 
seem to prove that no financial disadvantage results from the 
arrangement. The five-day week movement has not developed as 
I expected that it would when we were among the pioneers. Some 
of those who started it have dropped it, but I call attention to its 
success in our case in the hope that others may be encouraged to try 
the experiment. The five-day week, 1f it became general, would, 
I believe, lead to economy, efficiency, and, most important of all, 
contentment. š 
Corporation Tax Must Go. 

The accounts contain no reference to Excess Profit Duty; you 
will, I know, be glad to hear that as a result of an investigation into 
the whole period during which that tax has been operative we have 
been able to establish our immunity from further liability. 

The accounts make provision for fifteen months of income tax, 
thus bringing this item up to date for the first time ; they also 
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povide for two years’ corporation profit tax, which you will remem- 
г last year was mentioned in the auditor's certificate. This 
imposition is still with us, although surely it cannot be for long; it is 
aninj ustice which must be swept away if trade is ever again to regain 
its full measure of confidence. I think it is the bounden duty of 
every company chairman to protest against this corporation profit 
tx. N otwithstanding all the specious arguments that are advanced 
bv so-called experts and spurious economists, it penalises limited 
cmpanies as distinguished from every other form of trading organi- 
stion. I need not argue with you as to the beneficent effects of 
the limited liability acts, or tell you how largely they were responsible 
for the wonderful expansion of commercial activities in the latter 
pat of the last century and the first few years of this. If weasa 
nation really desire prosperity, if we are in earnest about providing 
employment for everybody, if we want our trade and commerce to 
thive, then we should surely see that the principle of the joint stock 
company is fostered and nourished and improved so that every 
incentive 15 offered to suitable persons to join themselves together 
for industrial purposes. This corporation profit tax is a blow at that 
at movement and must be brought to an end. 
Notwithstanding all the talk of economy, the tax-gatherer still 
takes from your coffers an enormous proportion of your profits, while 
if all the money which flows into the Exchequer as a result of our 
activities, all the taxes paid by our employees, as well as by the 
company, were added together it would be found that the State 
takes nearly twice as much as those who own the business. 


Good Trade Prospeats. 


Sir John Benn has once or twice referred to this business as a 
barometer of commercial conditions. As publishers of trade and 
technical papers covering a wide range of interest, dealing in various 
markets, from tomatoes to turbines, we are pretty well able to 
measure the ups and downs, and to get a reliable view of the position 
asawhole. Speaking with a due sense of responsibility from that 
point of advantage, I confess that I take the most optimistic view 
of the trading situation. It seems to me that there is every prospect 
ofa Steady advance all round; ourindustries have touched bottom 
and are now on the mend. The reason is not far to seek ; the War 
Sover, but what is better, the Peace is coming to an end. The people 
B beginning tosee that committees and conferences and councils, 
ы Supreme, are powerless to house and feed and clothe them: 
xd are turning very naturally, almost unconsciously, to the busi- 
vis Ss who alone can satisfy any of these needs. As this process 
every PS and extends, so trade will improve, not only here but in 
a a in the world. There is no sign anywhere of any boom 
where ut should surely be a cause of thankfulness—but every- 

ere is an upward tendency. | 
© relations between capital and labour the world over are better 
еу have been in the past few generations. There are 
» Of course, but in a progressive world there must always be 
S; but the measure of understanding on both sides is now so 
at the risk of serious conflict anywhere is more remote than 
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The Election Cloud. 


а this country have to face the fact that within a year or 
kood t Months we must have a general election, and that will do no 
hor 9 trade. It is the only serious cloud that I can discover on the 
wv ; itis perhaps not too much to ask the politicians that they 
| вооа enough to decide when they want an election and get it 
ver quickly. We traders are entitled in view of our sacrifices to 
spared any dislocation of business caused by political uncertainty 
that is not absolutely necessary. 

In presenting to you the accounts and report of the best year in 
the Company's history, I do not think that I am overstepping the 
limits of discretion when I say that your directors have every hope 
that there will be no going back from the new standard now estab- 
lished for our enterprise. I have much pleasure in moving the adop- 
tion of the report and accounts. ' 

Mr. H. P. Shapland seconded the motion, which was unanimously 
adopted. 

Mr. F. E. Hamer then proposed a hearty vote of thanks to the 
chairman. In doing so, he said that it would be very difficult 
to propose that vote without recalling the figure of the chairman's 
father, who for so many years had filled the position which Sir 
Ernest occupied that day, and whose reputation as a public man, 
added to his qualities as a journalist and a business man, had done 
so much to give the firm of Benn Brothers, Ltd., the position it held 
that day, both at home and overseas. (Hear, hear.) He was sure 
that very high among the satisfactions of the father’s life must have 
been the thought of being succeeded by a son whose self-effacing 
loyalty had done so much to make the former’s public career possible 
and who might be trusted to safeguard all the principles and charac- 
teristics of the firm which Sir John Benn had had so much at heart, 
(Cheers.) 


Marconi: Wireless Telegraph. 


In the course of his address to the sharcholders at the annual 
meeting of the MaRcoNI WIRELESS TELEGRAPH COMPANY on 
Tuesday, Senator Marconi said that in the early future, together 
with others, the company would be taking part in the opening up of 
telegraph services between South America and North America, and 
South America and other European capitals. Before long similar 
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services would be opened from China and Japan. But although 


. they were informed by Lord Milner as long ago as November, 1920, 


that the question of foreign services had been definitely decided by 
the Cabinet and the company’s work was to proceed, they had not 
yet been placed in a position to start the erection of the modern 
high-power stations required in order that the country might benefit 
by the quicker and cheaper communication. The consequence 
might well be that either the commerce of this country might be 
handicapped by reason of its slower and dearer communication, or 
its wireless telegrams must pass through France, Germany or the 
United States until such times as they might be ready. Senator 
Marconi also dealt with broadcasting, the Imperial wireless chain, 
research and experimental work, etc. An abstract of accounts 
appeared in our last issue. | 


м 


The LIVERPOOL District LIGHTING Co. has declared an interim 
dividend of 2j per cent., actual, less tax. 


The CLYDE VALLEY ELECTRICAL POWER CoMPANY has declared an 
interim dividend of 24 per cent. actual on the ordinary shares, 
payable less tax. 


The WasrE HEAT AND GAS ELECTRICAL GENERATING STATIONS 
CoMPANY announce an interim dividend of 1} per cent. for the 
half-year ended July 31. 


The net revenue for 1921 of SHEERNESS AND DISTRICT ELECTRIC 
Power Co., after charging debenture interest, etc., was £3,289, 
converting debit balance brought down into credit of £1 735, which 
S carried forward. 


The net revenue of BIRKDALE DISTRICT ELECTRIC SUPPLY 
Co. for 1921 was /7 209, making available, with £3 300 brought 
forward, Хто 509. A dividend of 8 per cent. has been declared ; 
£3 500 has been placed to reserve, and £3 329 carried forward. 


The net profits of PENARTH ELECTRIC LiGHTING Co. FOR 1921 
were {3 615 after appropriating £3 ooo for renewals and providing 
for debenture interest, and {2 331 was brought forward. A dividend 
of 74 per cent. is proposed, adding £1 503 to the reserve, and carrying 
forward £2 533. 

The profit of PENARTH ELECTRIC LIGHTING Co. for 1921, after 
providing £3 ooo for renewals апа charging debenture interest, was 
£3 615, making available, with {2,331 brought forward, £5,946. А 
dividend of 74 per cent. is announced, £1 503 has been placed to 
reserve, leaving £2,533 to be carried forward. 


The net revenue for 1921 of BANBURY AND DISTRICT ELECTRIC 
SUPPLY Co., after providing for debenture service, etc., and appro- 
priating {1 800 for renewals, was £1 528, making available. with 
£338 brought forward, £1 866. А dividend of 3 per cent. (2 per cent,) 
is announced, carrying £1,116 forward. 


The directors of the PERNAMBUCO TRAMWAYS AND POWER 
COMPANY announce that the electrification of the remaining 10 
kilometres of steam tramway and the extension of 44 kilometres of 
the Jaboatao line referred to in the last report was opened to traffic 
on July 30th. The improved rates to which the company became 
entitled upon the inauguration of these extensions have now been 
put into operation on the whole of the tramway systems. 


Catalogues, Price Lists, &c. 
The August price list of the STANTON InoNwoRks is to hand. 


A new illustrated catalogue of switch and fuse gear is to hand from 
the IRONCLAD SWITCHGEAR Со. Prices are also given, and these 
are subject to 334 per cent. trade discount. 


The British THoMsoN-HovusTON Co. send us the following :— · 


, descriptive list No. 4221-B, on automatic circuit breakers ; price list 


No. 4501-D, on lightning arresters ; and price list No. 5115-B on 
a.c. hand-operated starting and regulating rheostats. 


The 20th edition of Section L (1) of the G.E.C. complete Catalogue 
gives particulars of electric bells and accessories. This list includes 
electric bells of the ordinary domestic type, special types of bells 
for signalling, traction and mining use, alarm bells, indicators, 
relays, pushes, and burglar alarms. A section is devoted to cells, 
both wet and dry, battery materials, terminals and other accessories 
and a third portion deals with lightning conductors. Section L (3) 
of the firm's complete catalogue deals with colliery signalling appa- 
ratus, miners' hand-lamps, ctc. 


Слвот'ѕ QUILT has for many years been in great demand in the 
United States and Canada for heat insulation and sound deadening 
in connection with all types of buildings, railway carriages, venti- 
lating pipes, etc., and there is no doubt that when it becomes more 
generally known here it will have an equal demand. “ Quilt ” 
is a felted matting of cured eel-grass stitched with strong thread, 
securely fastened between two lavers of exceedingly strong tough, 
“ Kraft " paper. The eel-grass fibres are long and flat, and cross 
each other at every angle. This makes a thick, elastic cushion 
filed with dead-air spaces, and dead air is the most perfect non- 
conductor of heat. It will be seen at once that this is immensely 
superior to common building. An interesting booklet giving 
illustrations of the various uses to which this material can be put 
has just been issued by Building Products, Ltd.. specialists in heat 
insulation and sound deadening. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

DoNcAsTER.—Wiring and fitting Working Men's Club, Morley 
Road, Wheatley. Particulars from the secretary. 

TRIMDON (Co. DURHAM) PARISH CouNCIL.—Extension of street 


electric lighting. Specifications from Mr. J. G. Fenney, Council 
Offices, Trimdon Grange. 


ST. ANNE'S-ON-SEA.—3 530 yds. 5.5.25 lt. three-core armoured 
. cable; 1 460 yds. 7/22 lt. three-core armoured cable; зоо yds. 

2.2.1 lt. three-core armoured cable. Particulars from Mr. James H. 
Clothier, Electricity Works Engineering Manager. 

BRISTOL BOARD oF GUARDIANS, August 14th.—-200 yds. of under- 
ground electric cable. Particulars from the Clerk, Mr. J. J. 
Simpson, St. Peter’s Hospital. 

MANCHESTER ELECTRICITY COMMITTEE, August 31st.— T wo coal- 
grabs. Specifications, etc., from Mr. F. E. Hughes, Town Hall. 

WIMBLEDON CORPORATION, August 31st.—One 3 ooo kW turbo- 
alternator, condensing plant and auxiliaries. Specifications, etc., 
from the Borough Electrical Engineer. 

DovER HARBOUR Boanp, September 4th.— Six months’ su pply 
of electric cables and sundrics, ironmongery, oils, paints, etc. 
Schedules, etc., from the Register of the Board, Castle Street, Dover. 

HAMMERSMITH ELECTRICITY DEPARTMENT, September 7th.—(a) 
transformers, oil-cooled and air-cooled ; (b) cables, e.h.t. ; and (e) 
switchgear, e.h.t., and h.t. Particulars from Mr. G. G. Bell, engineer 
and manager, electricity works, 85, Fulham Palace Road, W.6. 

BIRMINGHAM CORPORATION, September 29th.—Power-driven 
lathes, machine tools, shafting and pulleys for Nechells generating 
station. Specifications from Secretary of Electric Supply Dept., 
14, Dale End, Birmingham. | 
CHILI. 

CHILIAN STATE RarLWwAYS, September 14th.—Electrical plant 
for the San Rosendo station. Particulars from the Department of 
Overscas Trade. 


LEYTON CouNCIL have accepted the tender of B. Thomas for a 
tramway switchboard, /584. 

NORTHAMPTON Town Council has accepted the tender of A. 
Stark and Co., for the reconstruction of certain tramways in the 
town at £5,970 16s. 

FEATHERSTONE Urban Council has accepted the offer of the Elec- 
trical Distribution of Yorkshire, Ltd., for public lighting with 
214 lamps of 50 c.p. each at /4 each per annum. 

ToRQuAY Town Council have accepted the following tenders in 
connection with the new generating station at Newton Abbot; 


British Thomson-Houston Co., 3000 kW turbo-alternator ; Cole, ` 


Marchent and Morley, condensing plant. 


CHARLES ERITH AND Co, have obtained the following contracts :— 
Two Riley self-cleaning multiple-retort-stokers for new boilers at 
Luton Electricity Works; a Riley self-cleaning multiple-retort 
stoker for new boiler for the Indian Electric Supply and Traction Co, 

St. Pancras (London) Council are recommended to accept the 
tender of the Western Electric Company (£13 633 14s. 9d.) for 
cables required by supplying power to Hulton and Co.’s new premises. 
Fourteen tenders were received, ranging from £16 498 18s. тта. to 
£13 351 175. 

REIGATE Town Council have accepted the tender of Mirrlees, 
Bickerton and Day for supply and erection of three 500 B.H.P. 
Diesel engines and three 340 kW alternators at £40 150, subject, 
however, to any reduction in the price for the third set, which the 
consulting engineer might be able to obtain after negotiation with 
the makers. 

The awards on the tenders submitted to the PEKING TRAMWay Со. 
are announced as follows: Boilers, turbogenerator plant, Sintoon 
Overseas Trading Co. ; converter station (North City) No. 1, winding 
shop, repair shop transmission and shafting, Siemens (China) 
Co.; rails and accessories, rolling stock for tramways, Anglo- 
French China Corporation ; turnery and fitting shop, Inniss and 
Riddle Co.; forge shop and miscellaneous equipment, Arnhold 
Brothers and Co. 


FRANCIS POLDEN AND Co. have been entrusted with the carrying- 
out of the electrical equipment at the new extension at Olympia. 
The contract covers the general lighting of the new hall, main 
lighting in rooms generally, all secondary lighting, wiring to lifts, 
ventilating fans, signs, motor generator and switchgears, battery 
and charging booster, fire alarms, etc. Among other important 
installations in London being carried out by this Company are those 
for the new building of the Guardian Assurance Co., National Safe 
Deposit building, Aldwych House, Baldwin House, Panyer House, etc. 

STEPNEY BOROUGH COUNCIL have accepted the following tenders : 
J. Jarvis and Sons, extensions and alterations to Limehouse 
Generating Station, £37 370; Metropolitan-Vickers Electrical Co., 
two 10000 kW turbo alternators, condensers, switchgear and 
auxiliaries for the same station, £107 478 (to be reduced by /1 110, 
if spares are not required) ; Aron Electricity and Meter, Ltd., for 
combined meters and demand indicators, 200 to 1000 A, £300 17s. ; 
Ferranti, Ltd., meters of 50 and 100 A capacity, £146 8s.; Reason 
Manufacturing Co., meters of 24 to 20А capacity, £3 145 ; Sutton 
and Co. (Overseal), Ltd., troughs and covers /494 175. 11d. 
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It is stated in the '' Schenectady Works News ” that orders for 
two of the largest vertical shaft generators ever made have been 
laced with the GENERAL ELECTRIC Co, (U.S.A.) by the Niagara 
alls Power Co. Each of the generators, which are 70 000 H.P. 
units, will be large enough to supply power and light requirements 
of the average city of half a million people. The complete weight 
of each unit will be І 400 ooo lb., of which the revolving part 
weighs about half. The outside diameter of the unit is 35 ft. and 
the height 25 ft. The nominal rating of each unit will be 65 ooo КУА 
80 per cent. power factor, 12 000 V, 3 phase, 25 cycles and 107 
revs. per min. It is expected that a commercial efficiency of over 
98 per cent. will be attained. 


MANCHESTER Corporation have accepted the following tenders :— 
Maitland and Co., electric lighting of Mulbe Street School ; 
Seddon and Sons, ditto Southall Street School; Alliance Electrical 
Co., ditto Duke Street School; Building Guild, Ltd., ditto, Johnson 
Street School; Power and Lighting Supplies Co., ditto, Waterloo 
Road School; Siemens Bros. and Co., supply, calibration and 
delivery of three electrical distance indicating thermometers ; 
Cambridge and Paul Instrument Co., two ditto; Matthews and 
Yates, ventilating plant for transformer and testing chambers at 
Barton power station (switchgear sublet to Midland Electrical 
Mfg. Co., and auto-transformers to Ferranti, Ltd.); Callender's 
Cable and Construction Co., cable work at Barton power station ; 
Sir W. G. Armstrong, Whitworth and Co., Ltd. capstans and 
bollards, Barton power station (motors sublet to Lancashire Dynamo 
and Motor Co., and control gear to Edward Holme and Co.) ; Chloride 
Electrical Storage Co., Ltd., main and switch house batteries, 
Barton power station ; E. M. Evans and Sons, electric light, wiring 
and fitting houses on Catterick Hall, Newton Heath and Gorton 
Mount Estates. 


Board of Trade Returns. 
Electrical Imports and Exports. 


IMPonrS.— The following are official values of electrical machinery, 
apparatus and material imported into this country (a) during 
July, 1922, and (b) the aggregate figures from January Ist to July 
31st, with increase or decrease compared with corresponding periods 
of 1921 :— 

Electrical machinery, (a) £74 642 (increase /18 721), (b) £736 842 
(increase £236 763); telegraph and telephone cables, submarine, 
nil; other than submarine, (a) £2 ото (decrease £5 758), (b) £18 ogg 
(decrease /41 321) ; telegraph and telephone apparatus, (a) £33 885 
(increase £3 484), (b) £118 227 (decrease /107 490) ; other electrical 
wires and cables, rubber insulated, (a) £4 223 (increase £248), 
(b) £58 207 (increase £40 543) ; with other insulations, (а) £7 115 
(increase £274), (b) £35 775 (decrease £31 610) ; carbons, (a) £3 205 
(increase £111), (b), £21 728 (decrease £44 310) ; glow lamps, (a) 
Í12 970 (increase £3 228), (b) £98451 (decrease /78 154); arc 

.lamps and electric searchlights, (a) {180 (increase £114), (b) 1284 
(decrease £5 462) ; parts of arc lamps and searchlights (other than 
carbons), (a) £748 (decrease £3 529), (b) £7 483 (decrease £5 923)"; 
batteries, (а) £3 591 (decrease /879), (b) £38 278 (decrease £48 528) ; 
electrical instruments (commercial and scientific), and electricity 
meters, (a) Z6 148 (increase £2 449), (b) £39 o10 (decrease £76 394) ; 
switchboards, (a) £280 (increase £37), (b) £1 998 (decrease £5 385) ; 
other electrical goods and apparatus, (а) £35 982 (decrease £4 194), 
(b £287 937 (decrease £224 011). Total of electrical machinery, 
apparatus and material (other than uninsulated wire), (a) £184 979 
(increase £14 306), (b) £1 462 319 (decrease £391 282). 

-  ExPORTS.— The exports of electrical machinery, apparatus and 
material (a) during July, 1922. and (b) from January Ist to July 
31st, with increase or decrease compared with corresponding periods 
of 1921, were as follows :— 

Electrical machinery, (a) £273 641 (decrease £265 687), (b) 
£2 719 556 (decrease £156 378); including railway and tramway 
motors, (a) £20 594 (decrease £4 823), (b) £105 640 (decrease £37 430); 
other generators and motors, (a) £136012 (decrease {£116 642), 
(b) £1 436 117 (decrease /186 871) ; and other electrical machinery, 
(a) £117 035 (decrease £12 848), (b) £1 177 799 (increase £67 923) ; 
telegraph and telephone cables, submarine, (a) £24 110 (decrease 
£314 098), (b) £199 967 (decrease £1 683 550) ; other than submarine, 
(a) £61 756 (decrease £73 571), (b) £339 452 (decrease £647 146) ; 
telegraph and telephone apparatus, (a) £135 273 (decrease £53 382), 
(b) £1 147 983 (increase /54 128) ; other electrical wires and cables, 
rubber insulated, (a) £64 385 (decrease /2 114), (b) £359 067 (decrease 
£553 879); with other insulations, (a) £74 203 (decrease {40 151), 
(b) £624 682 (decrease £671 704); carbons, (a) £3 554 (increase 
£269), (b) £26 347 (decrease £25 380); glow lamps, (a) £19 491 
(decrease £15 220), (b) £216 987 (decrease £92 обо); arc lamps and 
searchlights, (a) 7206 (increase £111), (b) £4 210 (decrease £4 665) ; 
parts of arc lamps and searchlights (other than carbons), (a) £484 
(increase £178), (b) £5 395 (increase {1 105) ; batteries, (a) £43 630 
(decrease £7 904), (b) £281 437 (decrease £174 405); electrical 
measuring instruments (commercial and scientific) and electricity 
meters, (а) £17125 (decrease £34 766), (b) £191 316 (decrease 
£116 981) ; switchboards, (a) £5 889 (decrease £18 756), (b) £166 157 
(increase £36 120) ; other electrical goods and apparatus, (a) £86 163 
(decrease {£61 913), (b) 4680 449 (decrease 4707 оті). Total of 
electrical machinery, material and apparatus, other than un- 
insulated wire, (a) £809 915 (decrease £755 630), (b) £6963 005 
(decrease {4 741 815). 


August 18, 1922 


COMMERCIAL INTELLIGENCE. 


. County Court Judgments. 
(Nors.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
of the persons named. Many of the judgments may have 
settled between the parties or paid. Registered judgments 
are mot mecessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 
ADAST RIAL AIR LINES, LTD., St. Georges Hall, Little Russell 
Street, W.C., electrical engineers. £39 185. 5d. June 29th. 
AUTOMOBILE SUPPLY CO., LTD., 48, Dover Street, W., electri- 
cal engineers. £12 15s. 6d. June 30th. 
CALDWELL AND SONS, 26, Victoria Road, Hale, electrical 
engineers. £47 17s. 6d. June 13th; and £19 12s. 3d., June 


29th. 

FROM ANT AND SONS, тї, Hanway Place, Oxford Street, W., 
electrical engineers. {22 105. бі. June 27th. 

GOODING (H.), AND SON, LTD., Stowmarket, electrical engineers. 
£18 55. 9d. June 26th. 

JORETON AND LUSH, Andrews Buildings, Queen Street, Cardiff, 
electrical engineers. {28 165. 8d. June roth. 

MORGAN, A. J., AND CO., 12, Regent Road, Liverpool, electrical 
contractors. {£31 2s. 10d. June 28th. 

READ, H., AND CO., 70, Victoria Street, S.W., electrical engineers. 
£25 145. 8d. June roth. 


Deed of Arrangement. 

ELLIOT, Donald Sidney, 15, Sea View, Hoylake, and WARBRICK, 
Frank, Home Farm, Meols, trading at 12, Birkenhead Road, 
Hoylake, as ELLIOT AND WARBRICK, electrical engineers. 
Filed August 8th. Trustee, P. S. Booth, 2, Bixteth Street, 
Liverpool. Liabilities unsecured, £1 040 ; assets, less secured 
claims, £175. | 


Receivership. 
SINGAPORE ELECTRIC TRAMWAYS, LTD.—Sir William 
Plender, of 5, London Wall Buildings, E.C., was appointed 
receiver and manager by Order of Court dated August 3rd, 1922. 


Mortgages and Charges on Limited Companies. 
(NoTE.—The Companies Act of 1908 provides that every Mort 
gage or Charge, as described therein, shall be registered within 21 days 
its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all M or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 
13 also givena-marked with an *—followed by the date of the 
Summary, but such total may have been reduced.) 


BRAY (E. N.), LTD., London, E., electrical engineers.— Registered 
CI July 28th, Í3 000 debentures; general charge. 
RENCESTER ELECTRIC SUPPLY CO. LTD.— Registered 
July 27th, {6000 debentures secured by Trust Deed dated 
uly 7th, 1922, present issue /2 300 ; .general charge. 
Papper 20th, 1922. 
ATRICK (F.), LTD., Leeds, electrical engineers, etc.— Registered 
Ugust Ist, mortgage to bank, charged on land at Swinnow-in- 
PLENQG "Ey. 
О, LTD., Nuneaton, electricians.—Rcgistered July 31st, 
500 mortgage, to E. H. Guest, The Lindens, Beeches Road, 
West Bromwich, ironfounder ; charged on land and premises 
| at Anker Street, Nuneaton. *£150. December 30th, 1921. 
Ordsfeetion, | ; 
IT ELECTRICAL CO. LTD., London, E.C.—Satisfaction 
Tegistered July 28th, £6 ooo, registered July 21st, 1919. 


E London Gazette. 

information is taken from printed reports, but we 
us cannot be responsible for any errors that may occur. 

u 


Tan БОРУ Notice. 


The | 
following 


DEN AND CO, E. 1 3, Queen Street, Liverpool, electiical 


engineers. Bankruptcy notice served by Downes and Davies, 
I, Stanley Street, Liverpool, electrical fittings factors. 


ROL cy Information. 

LINSON, Joseph Ernest, 5, Tavistock Chambers, Beastmarket 
Hill, Nottingham, electrical engineer and contractor. First 
Ineeting, August 21st, II a.m., Official Receiver’s Offices, 4, 

tle Place, Nottingham. Public examination, October sth, 

W AT a.m., County Court House, St. Peter's Gate, Nottingham. 

KINS, Fred Arthur, 57, High Street, Hythe, late Forge 

Cottage, Saltwood, electrical engineer. Receiving Order, 
ugust Ioth. Debtor’s petition. First meeting, August 24th, 

11.30 a.m., Official Receiver's Office, 68a, Castle Street, Canter- 

Gut: Public examination, September 23rd, 1922, 10 a.m., 
uildhall, Canterbury. 
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"Nil. 
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Notice of Dividend, 

MAYNER, Robert Victor, 62, Harris Street, late Narrow Street 
and Wentworth Street, Peterborough, electrical engineer. 
Amount per £, 1s. 5d. First and final. Payable August 22nd, 
1922, Official Receiver’s Office, 5, Pettycury, Cambridge. 


Partnerships Dissolved. id 

BLAND, Edward, and LEWIN, Joseph, electrical motor engineers 
and garage proprietors, South Knighton Garage, Knighton 
Church Road, and Goldhill Road, Leicester, under the style of 
BLAND AND LEWIN, by mutual consent as from May 31st, 
1922. Debts received and paid by E. Bland. 

CLEMINSON, Henry, and FLEMING, James Hughes, electrical 
and mechanical engineers, 315A, Stretford Road, Hulme, 
Manchester, under the style of H. CLEMINSON AND CO, 
by mutual consent as from August 8th, 1922. Debts received 
and paid by J. H. Fleming, who will continue the business on 
his own account. 


Bill of Sale. 


SOUTHERN ELECTRICAL APPLIANCES, Catford (JOHN 
HUBERT STOCKEN, 56, Catford Hill, Catford, trading as), 
August gth. тоо. 


| New Companies. 


South Wales Wireless Installation Co. 


SouTH WALES WIRELESS INSTALLATION Co., Lro. (183,686.)— ` 


. Private company. Reg. August roth. Capital, £2 ооо in £1 shares. 


To carry on business as indicated by the title. First directors : 
Lieut.-Col. J. Evans, A. W. Jesseman, G. Bell, H. M. Twist, J. J. 
Dixon, and C. W. Liles. Secretary: W. H. Liles. Reg. Office: 
18, West Bute Street, Cardiff. 


George F. Sugden and Co. 

GEORGE F. SUGDEN AND Co., Ltp. (183 388).—Private company. 
Reg. August 4th. Capital, £5000 in fr shares. Electrical 
engineers, telegraphy, telephony, radio-telegraphy and radio- 
telephony enginecrs, etc. Life directors: P. S. Brook (chairman), 
G. F. Sugden, J. T. de Seyfried. Secretary: G. F. Sugden. Reg. 
office: 9, Albert Square, Manchester. 


Knighton Electric Supply Co. 

KNIGHTON ELECTRIC SuPPLY Co., Lrp. (183 594).—Private 
company. Reg. August 4th. Capital, {6000 in £i shares. То 
carry on the business of an electric light and power supply company, 
etc. Permanent directors: H. J. Clee, H. J. Brokensha, Dr. J. A. К.” 
Griffiths, G. M. Perkins, and J. Atkins. Secretary: P. Parker. 
Reg. office: 6, Broad Street, Knighton, Radnor. ' 


Piekvancc, Ltd. 

PICKVANCE, LTD. (183 595). Private company. Reg. August 
4th. Capital, £5 ооо in /1 shares (3 ооо ordinary and 2 ooo pre- 
ference). To acquire the business carried on by W. H. Pickvance 
at 414, Regent Street, Wrexham, and to carry on the business of 
electrical engineers in all its branches. First directors: W. G. 
Pickvance (managing director) and Mrs. M. Pickvance. Solicitor: 
W. B. Esam, 29, Bank Street, Sheffield. 


Home Rudio and Electric Co. 


HoME Rapio AND ELECTRIC Co. LTp. (183 510). —Ргіуаќе 


company. Кер. August ist. Capital, {2 ооо in {1 shares. Wholesale 


or retail sellers, installers and suppliers of apparatus for wireless 
telephony and telegraphy and any other telephonic or electric, 
magnetic, galvanic, mechanical and other apparatus and appliances, 
etc. First directors: A. F. Wood, M, S. Pierce, С. L. Crowe and 
J. H. Reed. Reg. office: Walter House, 418-422, Strand, W.C.2. 


Astro Electric. 

ASTRO ELECTRIC, LTD. (183 472).—Frivate company. Reg. 
July 31st. Capital, £20000 in 15000 9 per cent. cumulative 
participating preference shares of {1 and 100000 ordinary of 
1s. each. Manufacturers of and dealers in machinery and plant, 
agents, electrical engineers, electricians, etc. Permanent directors, 


' L. M. Colman, D. M. Colman, A. С. France (managing director). 


H. A. Geaussent and R. G. Lock. Reg. office: Carlton House, 
Lower Regent Street, S. W.1. 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 

THE CABINET MAKER.—"' The Decoration of Furniture: Twisting 
—II”; “ Exports of Furnishing Goods in July "; ''Design for 
a Simple Hat and Coat Cupboard.” 

THE CHEMICAL AGE.—'' The Examination of Essential Oils” ; 
“The Use of Pramotors in Catalysts,” by Alwyn Pickles; '' The 
Development of Decolourising Carbons.”’ 

THE Fruit GRowER.—" Horticultural Hot-Water Engincering," 


by a Fuel Expert ; '' Training Blind Horticulturalists ” ; '' Wireless 
Broadcasting and Growers.”’ 

GARDENING ILLUSTRATED.—" Lifting and Storing Potatoes ”’ ; 
'" Maidenhair Ferns in Summer " ; ‘ Early Pears.” 

THE Gas WorRLp.—‘‘ The Therm and the Cubic Foot "; '' The 
Uses of Coke "; '' The Price of Саз.” 

THE HARDWARE TRADE JOURNAL.—" Carefulness in Business '' ; 
“ Our Foreign Trade in Hardware" ; “ The Manufacture of Cut 


Gears—1V.' 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published have been 
specially compiled by Messrs. Mrwsurn, ELLIs & Co., Chorlered Patent Agents, 


70 and 72, 


179 568 
179 574 
156 632 
156 654 
179 584 
179 595 
179 600 
179 601 


179 709 


179 613 


179 641 
179 647 


158 gor 
179 650 
179 657 
179 670 
179 675 
179 677 
179 679 
179 698 
179 717 
179 722 
179 725 
179 736 


179 742 
172 274 


160 734 
I79 771 
179 773 
179 779 
179 792 
179 793 
179 815 
179 824 
179 825 


166 879 
163 716 


179 848 
165 790 
169 711 


I71 308 
171 401 


172 616 
177 141 
179 882 
179 883 
179 211 
179 215 


I$4 590 
155 244 


20 838 
20853 


20 870 
20 576 
20 884 
20 892 
20 903 


20 930 
20 936 
20 943 


20 950 


20971 
20 080 


20993 Soc. INDUSTRIELLE DES APPAREILS ECONOMIQUES. 


hancery-lane, London, W.C. 
COMPLETE SPECIFICATICNS. 
ТАССАКТ, J. Scorr-. Electron discharge devices especially for use in wireless 
communication. (5 11/20.) (Addition to 166 260.) 
Potter, E. (PERNOT, F. E., AND Ricu, L. J.). Cable telegraphy. (18/11/20.) 
Mason, R. K. Electric switches. (8;9/19.) 
GES. FUR DRÁHTLOSE TELEGRAPHIE. Wireless antenna systems. (11/10/19.) 
STEVENS, W. A., and Sankey AND Sons, Ltp., J. Electrical transmission 
arrangements especially applicable for motor vehicles. (7/1/21.) 


BritisH THomson-Houston Co., Lto. (GENERAL ELECTRIC Co.). Electric 
furnace regulators. (31/1/21.) 
WESTERN ELECTRIC Co., Lro. (WESTERN ELEcTRIC Co., Inc.). Telephone 


repeaters. (2/2/21.) 

ConuisH, A. H., SaAUNDERS,, Н, S., and Petters, LTD. 
ments for secondary battery systems. (2/2/21.) 
Imray, O. Y. (Executor of Imray, O., deceased) (PITTSBURGH TRANSFORMER 
Co.) Electrical transformers and methods of forming the coils thereof. 

(3/2/21.) 

BnRirisH. Тномѕом-Носѕтом Co., Ltp. (GENERAL Evectric Co.). Electric 
arc welding systems and apparatus therefor. (4/2/21.) 

DuGuinson, C. Locking devices for electric incandescent lamps. (8/2/21.) 

FigLD, A. B., NEVILLE, S., and METROPOLITAN-VICKERS ELECTRICAL CO., 
Lro. Rotors for electric generators. (8/2 21.) 

GES. FUR DRXAHTLOSE TELEGRAPHIE. Wireless telephone transmitters. 
{9/2/20.) (Patent of Addition not granted.) 

WHITE, S. )* TavLon, T., and Morris, F. H. Electric cable junction boxes. 
(9/2/21. А 

REYROLLE AND Co., Ltp. A., CLoTHIER, Н. W., and Linstow, Е. N. Electric 
switch gear. (10/2/a1.) 

Preston, L. G., Airey, Н. Monnis-, and SHEARING, G. Reduction of inter- 
ference in wircless telegraphy and telephony. (12/2/21.) 

BritisH THOMsoN-Houston Co., LTD. (GENERAL ELECTRIC Co.). 
lytic methods of depositing metals and apparatus therefor. 

Denn, Dr. F. B. (TAKAMINE COMMERCIAL CORPORATION). 
current relay. (15/2/21.) 

TAvLoR, А. M. Concentric electric cables. 
not granted.) 

NIGHTINGALE, E., and NIGHTINGALE, F. Trolley wheels for the poles of 
electric tramcars and such like. (28/10/21.) 

Ыр ae с К. Tapes for insulating the cores of multi-core electric cables. 
(25/2/21. 

Tucker, J. B. Electric switches. (28/2/21.) 

RaiLiNG, A. H., GanRARD, С. C., and Witson, W. Electric starters and 
cut-outs used in connection with electric lightiug plant emploviug com- 
bustion engines. (2;3/21.) (Addition to 163 tir.) 

WESTERN Evectric Co., Lro. (WESTERN ELkEcrRIC Co., INc.). 
transmission systems. (r0/3/21.) (Addition to 18018/13.) 

Tucker, J. В. Electric fuse boards. (14/3;21.) 

Воѕсн Акт. GES., R. Electrical starting and energy generating machines, 
particularly suitable for automobile vehicles. (29¢11/20.) 

ME LicHr-UND. KRAFT Акт.-СЕѕ. Dynamo-electric machines. 
(22/3/20. 

MIDLAND ELECTRIC MANUPACTURING Co., Lto., Cox, W. С. H., and SuTHER- 
es D, Sad Electrical distribution fuse boards, fuse boxes, and the like. 

29/3/21. 

BARTMANN, L.  Fusible clectric cut-outs. (29 3/21.) 

British THOMSON-Hovuston Co., Lro. (GENERAL ELECTRIC Co.). Insulated 
electric conductors. (6/4/21.) ' 

EvsTICE, А. 1. Electric safety fuses. (16/4/21.) 

OLDHAM, G., and OLDHAM, J. Galvanic batteries. (18/4/21.) 

Botton, К. A. R. Construction of electric switches. (5/5/21.) 

TAYLOR, y M. Electrical distribution in alternating current systems. 

7/2/21. s 

Ta 7 ei M. Electrical distribution in alternating current systems 

(9/2/21. 

GENERAL RAILWAY StGNAL Со. Electricrelays. (19/7/20.) 

TRICHARD, P. Frequency multipliers for alternating electric currents. 
(26,§/20.) (Addition to 160179.) 

GRANVILLE, №. P. Electrical conductors. (24/6/21.) 

BENcovcH, R. Process of and apparatus for treating light rays, cathode 
rays, Rontgen rays, or the like. (13/9/21.) (Convention date not 
granted.) 

AUTOMATIC TELEPHONE MANUFACTURING Co.. 
relays. (1/10/20.) 

HatkrELy ET CIE, AKT.-Grs, E. Electric insulators. 

NEYRET, J. Dynaino-electric generators. (3/3:/20.) 
on 159 830.) 

AUTOMATIC TELEPHONE MANUFACTURING Co., LTD. 
(7 12/20.) 

METROPOLITAN-VICKERS ELectricaL Co, Ltn. 
sub-stations. (14/3/21.) 


Switching arrange- 


Electro- 
(14/2/21.) 
Alternating 


(16/2/21.) (Patent of Addition 


Telephone 


Lro. Electro-magnetic 


(6/11/20.) 
(Divided application 


Telephone instruments. 


Automatic electrical 


BnRirisu. THomson-Hovuston Co., Ltp. (GENERAL ELECTRIC Co.). Electric 
switches, (2/2/21.) (Divided application on 3928/1.) 

British Тномѕох- Нооѕтом Co., Lro. (GENERAL ELECTRIC Co.). Electric 
arc welding systems and apparatus therefor. (4/2/21.) (Divided 
application on 179 613.) 

ГЕССЕ, W. A. Magnetic fuses. (17/11/20.) 


LirrtEriELD, E.E. Method of and apparatus for giving liquids an electrical 
charge. (25/11/20.) 

Pepper, D. Electric batteries. 

McCaa, D.G. 
siguals. 


(20/11 /19.) 
Method of an apparatus for receiving high-frequency electric 
(4/12;19.) 


APPLICATIONS FOR PATENTS. 


July ar. 

A. HEWLETT. Apparatus for testing h.t. spark circuit of internal combustion 
engines, 

NORTHERN ELECTRICAL ENGINEERING Co. and G. ann R. WINTER. 
switches, 

J. RoBINsoN. Wireless systems and apparatus, 

J.C. №. Eastick. Clip on electric lamp standard, 

H. W. Parker and C. T. Srirg.. Crystal detector fo wireless apparatus. 

J. C. Cuater-Lra. Electric couplings. 

A. E. WHITE (CELLAK AY MANUFACTURING CORPORATION. Determining charge 
condition of batteries, 

Soc. INDUSTRIELLE prs Procenes W. A. Lota. 
bodies at а distance. (29/7/21, France.) 

August I. 

Veritys, Ltp., and W. G. Prexin. Resistance switches. 

A. H. Liccert. Induction coil boxes. 

T. McGrE, G. Веситко and K. F. KARLSON. 
wireless telegraphy. 

A. REvROLLE AND Co. апа W. Hanna. 

H. J. James. 


Electric 


Electrically controlling 


Grid leak condenser, etc., for 


Transformers, reactance coils, etc. 
Variable plug socket coil holder. 

Means for permitting 
augmentation of illuminating power of incandescent lamps. (6/8/21, 
France.) 


- 


21 009 
21013 


21 032 


21034 К. М. Rapio, Lro., and Н. К. 


21044 
21056 


2I 
21 


076 
098 


2I 
2I 
21 


104 
108 
112 


21 481 
21 482 
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W. Lee. Coil holders for wireless telegraphy. 

METROPOLITAN-VICKERS ELECTRICAL Co. and A. B. Fiero. Electrical marine 
propulsion. 

DICKINSON ELECTRICAL MANUFACTURING Co. and M. J. O’KEEFE. 


Inductances used in high frequency circuits. 
RivERS-MooRE. Receiving telephones or 
wireless telephony. 

BERKELEY AND YounGand J. D. Ѕмітн. 
August 2. 

A.C. FULLER. Apparatus for registering predetermined signal for alarm, etc., 

urposes for telegraphy, etc. 
Y . LINNEKER. Lighting miners’ electric safety lamps. 


Ceiling mountings for electric fans. 


. К. McWuirr. Neutral attachment for arresting high voltage for wireless 
receivers. | | 
Sanpycrort, Lrp.,and L. J. Hunt. Multi-speed cascade induction motors. 


G. F. BAnRINGTON. Variable condensers for wireless telegraphy. 


F. Ноккірсе. Apparatus for utilising energy of flowing water to produce 
electricity. 
R. M. Rapto, Lro., апа Н. К. Rivers-Moore. Means for varying electric 

inductance. 


E. C. R. Marks (Tvrix Акт. GES.). 
AUTOMATIC TELEPHONE MANUFACTURING Co. 
U.S.) 

P. MorriNt. 


Electric permanent safety fuses. 
Telephone systems. (7/9/21, 


Electric angle indicators. 

| August 3 
W. J. Rickets. Electrically inducing chemical action. 
MACINTOSH CABLE Co. Machines for winding wire, etc. 
J. B. Percivar. Electric spark detectors, etc. 
W. E. Dempster and J. Е. WHEat. Electric switches. 


C. Lott. Coil for for electromotors. i 


K. NoBUHaARI. Commutating electrical machines. 

Icranic ELECTRIC Co. (CUTLER HAMMER MANUFACTURING Co.). Motor 
controllers. 

IcRANIC ELECTRIC Co. (CUTLER HAMMER MANUFACTURING Co.) Electric . 


'* capacitance ’’ control devices. 

J. Paterson. Current motors. 

British Tuousos-HovusroN Co., W. J. Poor, and C. J. H. Trurcu. Safety 
devices for electric winding engines, etc. 


Soc. ANON. DES ACIERIES ET Forces DE FiRMING. Speed regulation for 
non-synchronous polyphase motors. (9/8/21, France.) 
August 4. 
P. B. PtckERING. Commutators. 


К. Н. Влквоса. Electric controllers. 

D. 5. F. Арлмѕ. Resistance capacity wireless amplifiers. 

О. C. A. CRAUFURD. Wireless transmission for telegraphy or telephony. 
W. BARBOUR AND Sons and J. M. L. Slater. Motor control systems. 
C. Lorr. Elcctromotors. 


British THoOmMson-Houston Ca, Circuit breakers. (4/8/21, U.S.) 

British THomson-Houston Co. Control of motors, driving planing, etc., 
machines. 

Soc. FRANCAISE Rapio-ErEcTRIQUE. Reception of wireless signals. 


(11/10/21, France.) 

GEs. FUR DRAHILOSE TFLEGRAPHIE. Means for controlling voltage of a.c. 
supplied to a valve generator. (§ ‘8/21, Germany.) 

J. C. Grant. Wireless telegraphy and telephony. 

E. A. GRAHAM. Electric terminals or binding posts. 

Е. A. GRAHAM. Telephone receivers. 

H. B. BuiricHaM and G. H. Tozer. 
flash signs, etc. 


Intermittent timed switches for 


August $. 

ENcLIsH ELECTRIC Co. and G. SCHROEDER. Automatic or remote controlled 
rotary converter sub-stations. 

and i1 411 ENcrisH ELECTRIC Co. and С. S. SCHROEDER., 
arrangements in electric machines. 

I. Bourton. Machine for teaching French alphabet by sounds. 

H. CuarLis-SowERBy. Aerials for wireless transmission, etc. 

Н. LavGHTON. Combined door lock and electric switch. 

C. E. Garrett. Electric heaters, ete. 

E. C. Browne. Electric diaphragin warning horns. 

M. BvckHorz. Safety devices for electrical apparatus. 

Н. K. Harris. Publicity sign telegraphs. 

Van RADEN AND Co. and J. P. SraRLEY. Storage cells. 

F. W. Hacc. Coin-collecting means for telephones. 


Commutation 


Prices of Metals, Chemicals, etc. 
TuESDAY, AUGUST 15 
Price. Inc. Dec. 


Copper— 
Best Selected .. per ton {£66 o о — Í1 со 
Electro Wirebars.. й £71 о о — {т о с 
Н.С. Wire, basis .. per lb. ов. 1ogd. — Xd. 
Sheet bd а; Е os. ro}d. — — 
` Phosphor Bronze Wire (Telephone)— : 
Phosphor Bronze Wire, 
basis .. per lb. 15. 284. — ња. 
Brass 60/40— a 
Rod, basis се P 7d. — — 
Sheet, basis m h ' odd. łd. — 
Wire, basis T m 1034. 4а. — 
Pig Iron— 
Cleveland Warrants perton {4 14 о = — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о o — — 
Lead Pig— 
English .. py n £26 о o — I 5S. 
Foreign or Colonial " £24 10. O — 178. 6d 
Tin— 
Ingot pa ca » £158 15 о — Í? 5 0 
Wire, basis .. per Ib. 2s. 2d. — 
Aluminium Ingots .. perton {100 о о — — 
Spelter .. bü à i £31 2 6 — IOS. 
Mercury .. per bottle ХІІ 7 6 — 2s. 6d. 


Sulphur (Flowers)—Ton £10 15s. 


Sodium Bichromate.—Per lb. 5d. 
Boric Acid (Crystals). Per ton {60. 


Sodium Chlorate—Per 1b. 31d. 
Sulphuric Acid (Pyrites, 168°) 
per ton, £7 тоз. 
Copper Sulphate.—Per ton, 
£26 5. 


(Roll-Brimstone)—per ton 
£10 158. 


Rubber.—Para fine, 104d.; plantation 1st latex, 74d. 
The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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The Life of Insulating Materials. 


IN our last week's issue we remarked that “in view of 
the financial importance of cables in electrical development 
and of the constant increase of the working voltages, it is 
not surprising that cable dielectrics should be receiving a 
great deal of attention." This remark was made apropos 
of HÖCHSTÄDTER’S recent researches into the relation 
between Working voltages and dielectric strength, but it is 
equally applicable to tbe important question of the life of 
dec ng materials with which Mr. A. P. M. FLEMING 
elsewhere in this issue. As Mr. FLEMING shows, the 
bs as now come when all the careful work which has 
aud p. Fried out by the Electrical Research Association 
physi Y individual makers and users of insulation on the 
subst Cal conditions, standardisation and testing of the 

ances employed, must be used аз a starting point, not 
acquire fresh knowledge but to make a better 
he materials at our command. 


P Between Theory and Practice. 


As We 


as cl pointed out last week, practice and theory are not 


бей Өзе companions as they should be in the fields of cable 
ue 3nd manufacture, Mr. FLEMING provides more than 

SXample in further support of this contention and 
the position as being more than a little due to the 
fact that those who make the insulation do not use it and 
that those who use it do not make it. This is not to say, 
however, that there has been no improvement in insulating 
ашшы It is very much the other way; апа this 
Particularly applies to pressboard and varnished cloth, of 
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recent advances in the manufacture of which Mr. FLEMING 
gives a summary. | Moreover, much consideration has been 
given to the treatment of windings to rid them of moisture 
and to prevent the inclusion of volatile matter which would 
cause swellings and other risks to the insulation. Trans- 
former oils have also been improved, until on the whole it 
may be said that the materials employed are not only fit 
for their work, but are of such a character that makes the 
question whether they are being used in the most efficient 
way exceedingly pertinent. 


The Use of Higher Temperatures. 

Іт is the more necessary that this question should be 
satisfactorily answered, since, as Mr. FLEMING points out, 
internal temperatures considerably higher than the values 
which have been adopted as standard limits are known to 
exist in practice without harm to the machine, and where 
conditions permit the use of materials which will withstand 
these high temperatures full advantage should be taken of 
them, if therein to do so would mean more efficient working, 
This is, of course, no new argument. For in a Paper read 
before the Institution some eighteen months ago Mr. G. A. 
JUHLIN made it quite clear (a view with which most of the 
speakers in the discussion agreed) that we should do well 
not only to increase the maximum temperatures which we 
were supposedly employing (actually the temperatures 
would not be increased) but that more closely to correlate 
actuality with presumption temperature rise should be 
adopted as a basis rather than total temperature. This 
is primarily a matter for the British Engineering Stan- 
dards Association, but we feel sure that if it is shown 
that alterations in the specifications necessitated by a 
change in knowledge are essential for the development of 
the industry they will not stand in the way. 
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Power Factor Penalties. 

IN a parenthesis to his Peper on “ The Use and Advan- 
_tages of Electric Power in the Factory,” recently read before 
the Royal Society of Arts, Dr. J. F. CROowLEy deals with 
one phase of the power factor problem which is exercising 
the minds of many electricity supply engineers in this 
country. He points out that in India the familiar penal 
clause, which operates against the consumer if the power 
factor of his installation fails to reach a certain figure, is 
working out in practice in a way which can scarcely have 
been anticipated. For the manufacturer is installing high 
power high speed motors and is sacrificing flexibility, not 
to speak of other advantages, to avoid what is very little 
more than a bogey if proper care is taken. 


Application to the Textile Industry. 
Dr. CROWLEY is, of course, mainly dealing with the textile 


industry, where, as he is able to show, it is easier to pursue 
this wrorig course than it would be in many factories of 
other kinds. For we cannot imagine many manufacturers 
going out of their way either to alter their layout or to 
continue to employ manifestly out-of-date and inefficient 
‘methods for so inadequate areason. Nevertheless, the point 
is worthy of consideration. Such a clause is certainly a 
preventive to that greater use of electricity supply which 
we all wish to see. And a better way of dealing with the 
problem would be to encourage the consumer with a good 
power factor by means of reduced charges and, of course, 
correspondingly to increase the charges to the consumer, 
‘whose power factor is persistently below standard. This 
system, Dr. CROWLEY mentions, is already in use in India 
and acts as a direct incentive to the consumer to instal 
apparatus to improve his power factor. At the same time 
it assists in maintaining that flexibility which is so necessary 
if full advantages are to be derived from the use of 
electricity supply. 

The Failure of Metals. 

A CONFERENCE on “ The Failure of Metals under Internal 
and Prolonged Stress," organised jointly by seven of the 
learned societies of this country, the Faraday Society being 
the prime mover, was held in the hall of the Institution of 
Mechanical Engineers about a year ago. A record of the 
papers contributed and the general discussion resulting has 
now been published in book form. The papers may readily 
be divided into three sections—those of a general char- 
acter, those specially concerned with failures in steel, and 
those dealing with failures in brass. The scheme of the 
conference was well balanced. In some of the papers the 
metallurgical and chemical aspects of the subject are given 
particular prominence; in other papers are records— 
instructive and interesting—of difficulties faced and 
successfully overcome in engineering practice. In the latter 
set of papers the diversity is considerable. The papers 
range over the failure of lead sheathing of electric cables, 
the fracture of locomotive boiler tubes, internal fractures 
in steel rails, the spontaneous cracking of the necks of small 
arm cartridges, to experiences in season cracking of brass 
rod during the war. The phenomena recorded are not new. 
Metal craftsmen from time immemorial have known of their 
existence and have taken action accordingly. But in 
certain branches of engineering a demand for material of an 
improved quality has brought the matter into prominence, 
while the close investigation is new, and, together with the 
pooling of experience, tends towards a better understanding 
of the properties of the materials so vital to the engineering 
world. 
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Electricity Supply in the United States. 


THE available figures relating to electricity supply in 
the United States in 1921 reveal several interesting features. 
There are now, it appears, five companies with an annual 
output exceeding I 000 million units, the list being headed 
by the Commonwealth Edison Company with near 2 ooo 
million units to its credit. With one exception (the Los 
Angeles Bureau of Powe: and Light) all the companies 
reporting an output in excess of roo million units are 
privately owned. The tendency already revealed in 
previous years for concerns to purchase a considerable pro- 
portion of their output is still evident. Two possible causes 
are suggested: first, that many companies can purchase 
at a cheaper rate than they can generate from companies 
іп an exceptionally favourable position (e.g., those situated 
near abundant water power); second, that the generation 
of additional power now involves a comparatively high 
initial investment. No doubt another factor, which 
will probably make itself felt to an increasing extent in 
this country in the future, is the comprehensive linking 
up facilities which enable American companies to connect 
to other systems and purchase energy very readily. 


Electricity Progress in Glasgow. 

THE annual report of the Glasgow Electricity Department, 
the second biggest municipal undertaking in the United 
Kingdom, is quite satisfactory, and shows that substantial 
progress has been made in various directions. As might 
be expected, the revenue for the year ended May 31st was 
affected by the industrial situation and by the general 
trade depression. The gross revenue (fr тот 438) is less 
to the extent of £120 513 than in 1921, but this is more 
than counter-balanced by the drop in working expenses 
from £902 425 to £620 483. After paying interest, making 
provision for sinking fund, &c., and placing £118 998 to 
depreciation account (which now amounts to £I 138 131) 
the net balance of £58 822 (against £15 478 last year) has 
been transferred to the reserve fund. The department 
has 50 310 consumers, an increase of 3 388, and the total 
number of motors supplied is 15 981, of 134532 H.P., 
compared with 15 391 motors of 130 207 H.P. in 1921. 
Notwithstanding the increase in the number of connections, 
the quantity of electricity sold to private consumers 
decreased from 152 688 656 to 128 655 216 units, equivalent 
to over fifteen per cent., and entirely accounted for by the 
lower demand for power. 


Decreased Generation Costs. 


THE total cost of generation, distribution and manage- 
ment was 0:9148d. per unit sold, compared with 1'22174. in 
the previous year, a decrease of 0'3069d. There was а 
pronounced drop in the cost of fuel, from 0:7287d. to 
0'4306d., but there were increases under various heads of 
the distribution and management expenses and also in 
interest, sinking fund and depreciation, with the result 
that the total cost per unit sold was r'88rd., against 
1:93351. The capital expended during the. period under 
review was {786 149, making the total expenditure 
£6 138917. There are now four 18 750 kW generating 
sets at Dalmarnock and with the installation of the fifth set, 
which will be on load this winter, the first half of the station 
will be completed. In future the Port Dundas station will 
only run ten hours a day and Pollokshaws Road is only 
being emploved as a converting station. Two new sub- 
stations were put into commission during the year and 
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seven others are in course of construction. There are 
87 sub-stations on consumers’ premises, an increase of only 
two. Seven miles of low tension and nearly fourteen miles 
of high tension feeders, and about thirteen miles of dis- 
tributors were laid during the year. These are highly 
satisfactory figures for a period of great difficulty and reflect 
credit upon those responsible for the: management. As 
substantial reductions were made in the scale of charges in 
March and as the department has adopted a very enlight- 
ened and forward policy in regard to domestic supply, we 
anticipate that the current year’s record will show still 
better results. 


An Empire Patent. 

THE idea of a patent that would be valid in all parts of 
the British Empire is by no means new, but hitherto nothing 
practical has been done to give it definite shape. The 
subject has been frequently discussed by various engineer- 
ing and commercial associations and we have supported 
the proposal on more than one occasion, being convinced 
that it would be good for progress and industrial develop- 
ment, and that it would form yet another link between the 
various parts of the Empire. We are, therefore, pleased to 
se from the report of the Conference of representatives of 
patent offices in the Dominions and Colonies, which was 
held in London in June, under the chairmanship of Mr 
TEMPLE FRANKS, the Comptroller General of Patents, that 
à scheme for the grant of an Empire patent has been 
adopted, while provisional arrangements have been 
suggested in order to cover the period required for giving 
efect to the permanent plan. The present system, or 
perhaps it would be more correct to say lack of system, 
requires at least 46 separate applications in order to obtain 
а patent for all parts of the Empire, and the initial fees 
amount to £5 in the United Kingdom, £32 in the Dominions 
and India, and about {250 in all the Colonies and Pro- 
tectorates, The renewal fees are {126 іп the United King- 
dom, (84 in the Dominions and India and about {£1,000 
m Ше Colonies and Protectorates. Further, the monopoly 
period and the law as to what constitutes a valid patent 
are not uniform throughout the various parts of the 
Empire, so that it will be obvious that an Imperial system of 
patents would be a great advantage. It would cheapen 

the St, greatly simplify the present procedure and 


mnumise the labour involved in obtaining protection for 
Inventions. ' 


Outlines of Proposed Schemes. 

HERE are, of course, some difficulties in the way, but 
wth goodwill these can be surmounted. At all events, 
we believe the scheme prepared by the Conference would 
om an excellent basis for further discussion. It would 
preserve the existing rights of the United Kingdom, the 
self-governing Dominions and India to grant patents, and 
t 5 Proposed to set up a Central Patent Office for the re- 
‘eption and examination of applications for and the grant 
th Patents which would extend to the United Kingdom, 
ne self. governing Dominions and India upon registration 
dus Particular territory in which protection is desired. 
tae Central Office would make a search similar to those at 


Present made here, the self-governing Dominions and India, 


‚ and the system would be applicable to all the Colonies 


and Totectorates, subject to certain qualifications.. The 


= for registration would be of such amount as would 
result m à considerable reduction in the total cost of obtain- 
Mg patents throughout the Empire at present. Of course, 
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these are only the outlines of the schemes, the details of 
which will have to be worked out later. It is, however, a 
good augury that the Conference agreed that it was of the 
highest importance that both the procedure and practice 
in respect to the grant of patents should be uniform 
throughout the Empire. Having advanced to this stage 
we think that arrangements should now be made 
for carrying the matter to its logical conclusion by the 
preparation of a complete system of Imperial patent . 
procedure. — | 


4d 


Trolley Omnibus Experiments. 


THE heavy cost of track renewals and repairs is com- 
pelling an increasing number of tramway undertakings to 
give consideration to the use of trackless trolley vehicles in 
order to keep down expenses. Birmingham and West 
Hartlepool Corporations recently decided not to reconstruct 
certain routes owing to the heavy expense involved, but 
to introduce the trackless trolley system, and now Ipswich 
Corporation have also resolved to make an experiment 
in the use of the same type of vehicle. This decision has 
been arrived at because a number of streets in the centre 
of the town in which tramways are laid needed resurfacing 
and this work would entail a heavy charge on the tramways 
department. Consequently it has been agreed to make an 
experiment with three single-deck trolley cars on the Station- 
Cornhill route. The present overhead equipment will be : 
used, but a second wire will have to be erected for the 
return current and arrangements made for turning the 
vehicles at the termini. The new cars will be constructed 
on the '' pay-as-you-enter " principle and one man will act 
as driver and collector of the fares, so that there should be 
considerable economy in operation alone. The total cost 
of the experiment will not amount to more than £700, and 
even if railless vehicles are not ultimately adopted certain 
of the material used can be employed in the work of 
replacement. "We believe that much greater use could be 
made of the trolley omnibus, especially on routes where the 
traffic is not heavy, than has hitherto been the case, but it 
looks as if the difficulties of tramway owners in connection 
with track upkeep would now give it an opportunity of 
proving its utility. 


Taxation and Industry. 


THE statement has been made that before leaving for 
his holidays the CHANCELLOR OF THE EXCHEQUER informed 
the spending departments that their draft estimates for 
next year must be drastically cut. "Whether this be so or 
not there is ample reason for a policy of watchfulness and 
unflinching economy on the part of everyone. To take only 
two departments in which electrical engineers are interested, 
the cost of education rose from {19 169 647 іп 1913 to 
£55 487 000 in 1922, while the cost of the Post Office rose 
from £24 882 527 to £58 483 ooo in the same time. These 
increases cannot be solely explained by increased salaries, 
which are already beginning to fall, nor by war-time 
obligations which must be met. For they arise mainly 
from a vast expansion of Government activities which 
has resulted not only in a pauperisation of a section of the 
nation, but in a number of things being done in a most 
expensive and inefficient way. This would be bad enough 
if the country were rich and there were money to spare. 
The reality is far otherwise, the high rate of income tax 
and the unfair Corporation Tax combine to hamper 
attempts at trade revival and tojneutralise the efforts of 
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our commercial activities. Two things are therefore 
equally and urgently necessary—a reduction in Government 
expenditure and a reduction in taxation. ' 


The Broadcasting * Delay." | 

THERE will be some disappointment that broadcasting, 
which it was promised in certain quarters, apparently 
without authority, should start on Monday last, has not 
materialised. But this disappointment may be tempered 
by a cool consideration of the facts. That consideration 
is in any event due in justice to that much-maligned 
official, the PosTMASTER-GENERAL, at whose door a large 
share of the blame for the delay will no doubt be laid. 
The facts are these : After many weeks’ discussion between 
representatives of the interests concerned, during which 
time the PoSTMASTER-GENERAL urged expedition, a decision 
was arrived at only about a week ago to form one Broad- 
casting Company. Certain preliminaries have had to be 
settled, and these could not be considered until the manu- 
facturers had arrived at an agreement. The Articles of 
Association of the new Company have been submitted to the 
PosTMASTER-GENERAL for his agreement therewith. Also 
the type of apparatus to be approved for the service has had 
to be considered jointly by the Post Office and the Broad- 
casting Company. Seeing the time the Broadcasting 
Company has taken in getting itself born, it is not un- 
reasonable for the PosTMASTER-GENERAL to require some 
time for a consideration of its merits or otherwise. The 
above facts explain the delay, a«delay which, however, is 
all to the good, as it will mean the launching of the scheme 
on a satisfactory basis. We understand also that the 
chairman of the new Company is not to be Mr. MARCONI, as 
has been announced, but some public man not connected 
. with any of the concerns constituting the Broadcasting 
. Company. 
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The South-Eastern Railway Inquiry. 

THE Electricity Commissioners have come to certain 
conclusions on the recent applications of the South-Eastern 
and Chatham Railway Company to erect a power-station 
at Charlton and of the West Kent Electric Company to 
equip a station at Belvedere. In the first place, they find 
that it is doubtful if a station of 150 000 kW could be 
economically constructed on the suggested railway site, 
and in the next place that the estimates submitted by 
the West Kent Company and the County of London 
Electric Supply Company form a basis for further negotia- 
tions between the parties. Consequently the Railway 
Company is advised to get into immediate touch with the 
two supply companies in order to discuss the terms of a 
firm.contract, including a guarantee to indemnify the 
railway in the event of the authorised undertaker failing 
to give the supply by the required time—viz., by June 30, 
1925. We think this is a prudent course to take, and the 
best for all the partics under the circumstances. The 
final decision of the Commissioners will depend upon the 
result of the negotiations, but with goodwill and the good 
offices of the Commissioners we have no doubt that 
arrangements will be made for a suitable supply of elec- 
tricity for a traction load. 


High Cost of Government Publications. 

FEw people will take exception to the proposition that the 
price of an article should at least be sufficiently high to cover 
the cost of its production, for it is a trite saying that selling at 
a loss by a private trader will soon necessitate a visit to 
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a well-known institution in Carey Street. It was some such 
reasoning as this which induced the '' Geddes Axe ” Com- 
mittee to recommend that the price of Government publica- 
tions and returns should be so adjusted as to avoid a charge 
upon the public revenue, though the fear of bankruptcy has 
not hitherto troubled Government departments. . In fixing 
the price of these, the present policy seems to be to divide 
the cost by the number of copies printed, and therefore 
it is not surprising to learn that, while the price of most 
of these annual and periodical reports has been increased 
by two or three hundred per cent., there has been a remark- 
able falling off in the sales. Recently there has been 
some correspondence in '' The Times " on this subject, and 


many writers complain of the bad eftects of the high cost 


and diminished accessibility of these publications. One 
case is cited of a return which cost 6s. 8d. in pre-war days 
being now only procurable at £7, an increase of twenty- 
one times! The utility and educational value of Govern- 
ment publications varies greatly. Some departmental 
regulations, orders and official notices contain matter 
with which the public must be cognisant or rules which 
must be obeyed at the risk of fine or imprisonment. These, 
as well as all returns containing useful public information, 
should be readily procurable by all at a moderate figure. 
There are others which contain nothing but arid columns 
of statistics of limited or doubtful yalue, and we should 
not regret the suspension of these until printers learn 
that high printing costs are not in the long run re- 
munerative. | 
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Electricity Supply in New 
South Wales. 


From the annual report of the chief electrical engineer 
of the New South Wales Public Works Department we 
learn that there is much activity in the investigation and 
development of the water-power resources of the State and 
in the co-ordination and standardisation of existing systems 
of supply. As in other states of the Commonwealth, diffi 
culties have been created by the lack of uniformity of 
engineering practice in the past and by the absence of 
legislative powers to regulate and control the generation 
and distribution of electricity, but as the state is young 
and comparatively unindustrialised the task of standardising 
supply methods will be comparatively easy, provided the 
Government adopt the recent recommendation of the con- 
ference on electricity supply to appoint at once a Com- 
mission similar to those of Great Britain, Victoria, Tas- 
mania, and New Zealand, with suitable legislative powers 
to control and regulate the distribution of electricity. 


` A Uniform System. 


It is suggested that the three phase 50 cycle system be 
adopted, with retail distribution at 240 V for lighting and 
415 V for power. In the past a number of direct current 
and single phase stations have been erected at various 
times, but all these would be eliminated in favour of a 
system, which appears to be likely to become standard 
throughout the British Empire. 

Many advantages would obviously accrue from the intro- 
duction of such a uniform system, and though the Govern- 
ment does not appear to be so progressive as in the neigh- 
bouring state of Victoria, there are indications that legis- 
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lation on the lines indicated will be passed. At all events, 

the consensus of opinion in engineering circles is strongly 

in favour of the course recommended, and the sooner it is 

adopted the better for the future progress of electricity in 

the State. : 
. Bulk Supply Problems. 

One of the difficulties is to make a decision on the 
poicy to be followed with regard to the important 
question of bulk supply. The advantages of large 
generating. stations distributing current over extensive 
areas has long been recognised, but whether this work will 
be undertaken by the State Government, or whether it 
will be left to private enterprise, is a problem yet to be 


solved. In Victoria the State has already embarked upon . 


an extensive programme of bulk supply, but as public 
opifiion is less advanced in New South Wales the task may 
devolve upon companies ог upon municipal boards, though 
as power is being supplied in bulk from the Port Kembla 
power station and from the Railway Commissioners' 
generating station, it is possible that either, or both, of 
these may be entrusted with this important work. For our 
own part we should like the Government to confine itself 
to controlling the generation and supply, leaving the actual 
work to companies or to the local authorities. The question 
has beer before the public since 1912, when Mr. CORIN 
frst reported upon it and advised the Government to 
undertake the supply of power wholesale as a permanent 
national work of the first importance. The urgency of 
the problem has, however, become greater with the lapse 
of time, and if the State, which is endeavouring to en 
courage the growth of local manufactures, wishes to give 
а real fillip to industrial enterprise and to place its in- 
dustrialists in a position to compete with outside compe- 
ütors it must take immediate steps to -regularise the 
Situation, so that a cheap and plentiful supply of electric 
power may be obtained. The electric drive is essential 
for modem works, and until this is readily obtainable 
in the industrial parts the State will be seriously handi- 


capped, compared with Victoria, New Zealand and 


Tasmania, 


Hydro-Electric Developments. 

Apart from plentiful supplies of coal and other fuel, there 
sai large sources of undeveloped water power, and steps are 
being taken by establishing gauging stations and the 
colectton of statistics, to ascertain their location and 
extent. Progress has been checked by the financial situa- 
tion ang by the high prices of the plant for which tenders 
Were Obtained. The latest reports indicate, however, a 
Considerable fall in prices, and the moment the local 

асла] situation becomes easier there should be a good 
deal of hydro-electric work in view, more particularly in 


connection with the deferred Burrinjuck and Nymboida 
Schemes. 


Port Kemble State Stations. 

A Striking demonstration of the utility of a good supply 
E eectric power has been given at Port Kembla, where the 
© &enerating station has now been completed. Already 

à number of factories and works have been erected and 
new industries are springing up in the district, including 
clectto-metallurgical, chemical, fertiliser and refractory 
s because of the good supply of power available. 
Sad are, in consequence, increasing demands for supplies 
ош this station, with requests for extensions of the trans- 
mission lines, In addition, there are many municipal 
Supply schemes in progress or projected, so that it is 
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probable there will be greater progress in future coupled 
with a good demand for generating plant, transmission 
lines and cables. | : 


Import Duties on Electrica! Plant. 

We are pleased to notice that Mr. Corin advocates the 
remission of import duties on electrical plant. He points 
out quite truly that the use of electricity increases con- 
siderably the output of the individual worker, and that 
this increase is to some extent proportional to the quantity 
of electricity used. In order to get the greatest benefit 
from its agency it is essential that the price of electricity 


should be such as to make it attractive to all classes of the | 


community, and the imposition of customs duties on 
electrical machinery has a direct tendency to defeat this 
most desirable end. This is a significant admission by a 
Government official, and. we sincerely hope that Mr. 
ConiIN's advice will be adopted. The cost of the electrical 
machinery forms a large proportion of the total capital 
required and a duty increases the fixed charges on an 
undertaking, which can only be met by increasing the 
charges to consumers, thus reducing the value of the 
electricity supply to the public and decreasing. the output 
of the country’s industries. Efforts are being, made to 
establish local industries, including the manufacture of 
electrical apparatus, but it is clear that a heavy tax on 
electrical imports is a retrograde policy, and militates 
against industrial progress. Moreover, the attempts to 
manufacture high tension insulators and other apparatus 
in the State have so far proved comparatively unsuccessful, 
and it has been necessary to order fresh insulators from 
America for the Port Kembla transmission lines. Though 
the Australian firm who have undertaken the production 
of insulators are turning out apparatus for low voltages 
successfully, we are not surprised that their insulators for 
high pressures (a work which requires much experience and 
skill) have not so far proved satisfactory. 


Registration of Consulting Engineers. 

Two questions closely connected with the supply and 
distribution of electricity have been under discussion by 
the conference of engineers and managers of electricity 
undertakings—viz., the registration of consulting electrical 
engineers and the licensing of wiremen. The latter is a 
perennial subject of discussion, and it has been wisely 
decided to leave it to the proposed Electricity Commission. 
The registration of consulting electrical engineers is also a 
veryldebatable question, but it has become acute in Australia 
owing to the number of mechanical engineers and con- 
tractors who have submitted unsuitable supply schemes to 
local authorities, and have undertaken to advise them on 
the erection and maintenance of the works. The Confer- 
ence decided in favour of the principle of registration, and the 
Institution of Engineers of Australia has been asked to draft 
a Bill to deal with the subject. No doubt it is right 
that the public should be protected from the incompetent 
engineer, but as there are plenty of qualified men to be 
engaged if the Councils will only pay proper fees we do not 
believe that legislation is necessary. The Institution need 
only prepare a panel of qualified men and councils can then 
make their choice from this list. The subject will become 
less acute when the Electricity Commission has been 
established and laid down general rules for the generation 
and supply of electricity. In the meantime, we deprecate 
hasty legislation on a subject which can be better dealt with 
by the professional organisation of the engineers themselves. 
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On Earth Transmission in Wireless. 


By SIR OLIVER LODGE, F.R.S. 


In the early days of Hertzian waves—1888 to 1894—when 
we were engaged in demonstrating the reality of electrical 
oscillations in the ether—that is, in free space—we avoided 
earth transmission as being unfair and deceptive, suggesting 
the conclusion that the disturbance was being transmitted 
by the conducting power of the earth rather than by the 
insulating power of the ether. IS 


Wireless Gas Lighting. 


Thus, for instance, if a Hertz vibrator or a discharging 
Leyden jar was attached to the gas pipes of a building it 
was easy enough to get disturbances in neighbouring 
buildings and to light the gas at a distant jet by turning it 
on and bringing a finger or piece of metal near it. But it 
was possible also, and more interesting, to get sparks in 
unexpected places, as, for instance, between gas and water 
taps which happened to be near each other in a basement, 
when the discharge circuit of a condenser was completely 
insulated in a room above—which is indeed a modification 
of the experiment that Joseph Henry conducted at Wash- 
ington, D.C., long ago, though at that date he could not 
know the meaning of it. 

So long, therefore, as we were experimenting with wire- 
less waves mainly for theoretical and, so to speak, optical 
purposes, verifying Clerk Maxwell's theory of light— 
reflecting, refracting and polarising the waves by suitable 
appliances, and seeing how far and by what, means they 
could enter closed spaces—it was natural and proper to 
have the main oscillator insulated from the earth and avoid 
anything that could be suspected in the direction of earth 
conduction. | 

Marconi's Early Work. 


But when Mr. Marconi, in 1896 and onwards, applied 
these waves to practical telegraphy, his object was to get 
` signals at a distance, no matter by what means they 
went, and he therefore naturally and properly employed 
earth conduction for all it was worth, making a good earth 
. connection at both sending and receiving stations, so that 
the earth became part of the oscillator. Thus began the 
Marconi earthed aerial, which, as we all know, is very 
effective for long distances. 

We were all fully aware that the effect of this would be 
to dichotomize the waves, which had been depicted 
diagrammatically by Heinrich Hertz, and to assist them to 
run along the surface of the ground so far as it was con- 
ducting. It was natural, therefore, to expect and to get 
better results over sea than over land. So, also, if we 
wanted to get signals from a coherer inside a closed metallic 
chamber, we found we could do it by allowing some metallic 
conductor to enter that chamber, provided it was insulated 
from the chamber at its place of entry. The entry of a gas 
pipe, for instance, into a metal-coated room had the 
virtual effect of turning the room inside out, and of thus 
eliminating its screening property ; though, without such 
introduced conductor, a metallic enclosure was a complete 
stopper of ether waves. But we found that the merest 
chink, or even a bad join in the metal coating of a chamber, 
allowed some of the waves to penetrate; though a round 
hole was not equally effective, unless a bit of gutta-percha 
covcred wire was put through the hole, so as to act as a sort 
of speaking-tube or conveyor of the waves into the interior. 

Effect of Stray Conductors. 

We also suspected that any stray conductors, like wire 
fences or buried lodes or any other conducting material, 
would help to transmit the waves. And Dr. Alexander 
Muirhead applied to a cable company for permission to 
make connection with the outer iron sheathing of a cable 
in order to sec whether the signals could not thus be trans- 
mitted with greater ease. The dislike of any responsible 
cable company to the idea of high voltages applied to any 
part of their cable prevented this experiment, and good 
earth connection was found sufficient without it. 


That metallic conductors conveyed the waves was, how- 
evei, well known, and I first obtained evidence of the 
existence of such waves along wires, by reflecting them so 
as to get nodes and loops, early in 1888 and even before the 
publication of Hertz's great discovery of their ready 
transmission by free space. 


Earth Conduction as an Aid to Transmission. 


How far earth-conduction assisted, or would be likely 
to assist, the transmission of waves between a completely 
insulated transmitter and a completely insulated receiver 
became an open question; and at Muirhead's works 


.many experiments were made ‘of this kind. What 


we found was that the avoidance of earth connection 
assisted the definiteness and purity of the waves, prolonging 
the oscillations and rendering very accurate tuning possible. 
We found, indeed, that earth connection spoilt the tuning 
by damping the waves, and we therefore preferred to use 
an aerial consisting of twó insulated capacity areas; one 
elevated as high as practicable, and the other suspended at a 
fair height above the earth. We found, indeed that the 
best position for the lower capacity area was at such a 
height that the capacity of the whole was a minimum. If 
the lower area were put higher, it was brought too near the 
upper area. It it was put lower, it was brought too near 
the earth. We found a position at which the tuning was 
sharpest, and a record of these experiments was published 
by the Royal Society at a later date, when they were fairly 
complete.* 


The Use of Self Induction. 


It was found, however, that for practical purposes the 
use of the earth as the lower area was simpler in practice, 
and in some positions was inevitable; as, for instance, 
on board ship, where the sheathing of the ship made a perfect 
earth, and no lower area could be tolerated. It was found 
also that the lower area or balancing capacity was always 
rather a nuisance and an expense, and that even if it was 
constructed it was best buried out of the way. It was 
found, also, that the extra damping, though in itself to a 
certain extent objectionable, was not so deleterious as 
might have been expected, when a coil of considerable 
self-induction was employed ; since the inductance of the 
circuit, by prolonging the waves, could partly overpower the 
damping effect of the earth. 

The thoroughness of the earth connection, however, might 
vary in different localities. Some soils constitute a very 
bad conductor, others a good one. And wherever sea 
water is available there is no question but that it is desir- 
able to useit. For whether earth conduction assisted every 
kind of wave, even from insulated aerials, there was no 
doubt that it would assist when the earth was made part 
of the oscillating system. The only objection to it was 
that it was indefinite, and might have a high damping 
resistance. Even now it would be well to use a lower 
capacity area for any experiments involving really precise 
tuning. But for practical purposes all that was necessary 
was to get sufficient tuning, and to reach the greatest 
distance possible. 

The whole subject is summarised in Prof. Fleming's 
treatise on ‘‘ The Principles of Electncal Wave Telegraphy 
and Telephony," Chap. VIII. in the second edition, prob- 
ably in the first edition also. And the experiments of 
Zenneck on different kinds of carth (that is, on the effective 
different kinds of soil) is there quoted and elaborated, with 
a citation also ofjfurther experiments by Brylinski (p. 743). 
The usual diagram of the dichotomized Hertzian waves 
is given on p. 408 in Chap. V., Section II, where the earth 
is considered as a perfect conductor acting as a mirror to 
the upper capacity area, as if the lower area were an 
equal distance below the surface. A similar dis- 


* See “Proc. Roy. Soc.’’, Vol. 82, p. 227. 1908-9. 
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cussion will be found in Pierce's “ Principles of Wireless 
Telegraphy," Chap. XV. 


The Earth in Practice. - 


How far such a condition really obtains in practice must 
depend on the kind of earth available ; and the distortion 
which the waves inevitably undergo by travelling over poor 


conducted soil, must be learned from the experiments of- 


Zenneck and others above referred to.* 


Prof. Thomson's Arguments. 


But I see in THE ELECTRICIAN for August ІІ, p. 148, 
that Dr. Elibu Thomson claims that this earth trans- 
mission is the really effective way in which the waves are 
conveyed to great distances, and are by this means enabled 
to go round the curvature of the earth, and reach even 
the Antipodes. So he concludes that any upper conducting 

layer in the higher parts of the atmosphere is unnecessary 
to explaim the transmission, and that the existence of such 
а reflecting layer has become a superstition. 


Difficult to Decide by Experiment. 


It is difficult to decide this by experiment, for we cannot 
get away from the upper regions of the atmosphere and 
determine how effective the sea alone would be, without 
what has been called “the Heaviside layer" in the 
atmosphere. But it is plain.that there must be a best 
conducting layer in the air since the density of the air 
varies as you ascend, from its ordinary value down to 
absolute vacuum, and it is known that during the exhaus- 
tion of vacuum tubes, when the pressure is a few millimetres 
of mercury, the residual air does conduct to a degree almost 
comparable with the conducting power of water. It is 
further plain that if ether waves are confined between two 
strata both fairly conducting, one above and one below, 
they will be kept from escaping in all directions, and will 
spread out in only two dimensions, thus surely economising 
their power. 

It may be argued that the conducting layer in the upper 
ar is too gradual to give sharp reflections ; that is to say 
that the thickness of this layer is greater than any probable 
wave-length, and hence that they might succeed in pene- 
trating it. I doubt whether this is the contention. I believe 
that the contention of Dr. Elihu Thomson is rather that 
the layer is likely to be too irregular, too corrugated and 
uneven, to act as anything like a reasonably good mirror, 
even for big waves. 


Day and Night Conditions. 


I should suppose that in the daytime, when the air is 
Subject to all manner of vertical currents from the heat of 

* sun, such corrugations might very well occur; but 
that during the night, even if there were a wind below, the 
Upper regions of the air with their high kinetic viscosity, 
might be trusted to preserve a fairly even surface. And 
anyhow the demonstration, by Mr. Marconi’s large scale 
"Perimnents, of the conspicuous influence of sunlight in 
dip S transmission is not readily explicable unless the 
ten Dhere has something to do with it. If transmission 
pends only on earth conduction—as Dr. Elihu Thomson 
ems to think. one would expect signals to be as good in 

eday time as in the night. | 


The Upper Atmosphere «a Real Influence. 


of Непсе on the whole I think facts point {о а real influence 
© upper atmosphere on transmission ; and whether the 
fa Played by the atmosphere can be dissected out from 
b © Part played by the earth or sea, may have to be settled 
ч the mathematicians. And from different points of 
Prof the opinions of such authorities as Prof. Eccles, 
He. :. Macdonald, and Dr. Chree, as well as Mr. 
“aviside himself, may have to be ascertained before the 
question can be considered settled. I do not suppose that 


- Elihu Thomson considers that he has settled the 
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See, for instance, p. 736 in Section 14 of Fleming’s, Chap. VIII. 
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question but rather that he has raised it in a more acute 
form and has reopened it in all its bearings. BE 
I have indicated sufficiently that I have nothing dogmatic 
to say about it but I am impressed :— 
(a) With the fact that a conducting layer in the 
upper air is inevitable. 
(b That such a layer, if effective would be a great 
assistance in very long distance transmission. 
(с) That without it the deleterious influence of 
sunlight seems rather inexplicable. 


No Improper Scepticism. 

Finally, Dr. Elihu Thomson writes as if there had been, 
in the past, undue scepticism concerning Mr. Marconi's 
great achievement of first getting wireless signals across the 
Atlantic. I know of no undue or improper scepticism about 
it. A hope was expressed, by myself among others, in a 
congratulatory letter to the press, that further experience 
would confirm the result (as it conspicuously has), but 
caution in accepting a newspaper report of a remarkable 
achievement is not unprecedented ; and hasty enthusiastic 
congratulation, on the strength of such reports, has not 
always been justified. 


- 


Reviews. 


Alternating Currents. By C.G. Lamr, M.A. (Cambridge : 
University Press.) Part I., pp. vili+72; 55. 6d. net. 
Part II., pp. viii4- 126 ; 7s. 6d. net. 


These unpretentious little books form the first two sections 
of a short series of notes stated by the author to be 
intended primarily to assist his students in writing up the 
lectures given to Third Year students in the Cambridge 
Engineering Laboratory, and is not designed to form a text- 
book. Part I. deals with the primary properties of alternating 
circuits and their simple vector treatment, assuming generally 
that the functions dealt with are simple harmonic, and pointing 
out the advantages and, where required, the limitations, 
thereby involved. Ап. excellent and very simple treatment 
of iron-cored reactances, with paragraphs on eddy current 
losses and on the air gap carry the reader to p. 43. The 
rest of this volume is devoted to the transformer based upon 
its 3deal form, and the building therefrom of the rcal trans- 
former by separate consideration of the principal imperfections 
to be allowed for. A simple graphical treatment of the 
regulation and an excellent discussion of the heating of 
transformers. 

Part II. is intended to carry the student to a stage at 
which he can profitably begin the study of works dealing with 
the specification and design of dynamo-electric machinery. 
It opens with the discussion of forms of winding, space and 
time harmonics, breadth coefficients and tooth ripples. It 
passes on to deal with the armatures of polyphase and mono- 
phase machines, discussing the stationary magnetic belt and 
its effect, synchronous reactance, the two characteristic 
curves, the external characteristic, determination of exciting 
current, regulation, load curves, separation of reactances, 
gliding fields and cross reactance. Passing on to parallel 
operation we find sections on the synchroscope, synchronising 
couple, free and forced armature swings, damping, critical 
inertia and the motor action of alternators. [Interesting 
sections deal with some motor problems capable of direct 
solution by the triangle of pressures and with the power circles 
and “У” curves. Sections follow on the hunting of a motor 
and on the rotary converter, its heating and regulation. 
The volume concludes with a brief discussion of polyphase 
power measurements, losses in alternators and the effects of 
sudden short circuiting. The two volumes will be of the 
utmost value to all students studying the subjects dealt with, 
and the small outlay involved in their acquisition will never 
be regretted, for the student who possesses them will most 
surely soon fall into the habit of constantly referring to them. 
For the subjects are well sclected, the treatment is clear, 
and about as concise as it can well be, consistently with 
clearness. The volumes are well printed, with an abundance 
of diagrams. Each is supplied witha full table of contents and 
index. In the case of the second volume the author may 
possibly, when a second edition is called for, see his way to 
make just a few additions to the latter. 

С. W, de T. 
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By W. AITKEN. 


In automatic systems, particularly in those using common 
apparatus, it is very necessary to take precautions against 
such apparatus being held engaged longer than is essential 
for good service, especially against prolonged engagement 
due to irregular causes. The diagram shows the Relay 
Automatic Telephone Company’s method of so protecting 
their system. | 
` In the normal operation of an exchange, a subscriber, 
in putting through a call, sets up certain conditions in the 
apparatus by lifting the receiver and by dialling, which 
establish a through connection in a well-known manner. 


Safeguards Against Operation by Faults. 
Conditions may also be set up in the apparatus by faults 
in the line, and by the incorrect use of the telephone, 
whereby common apparatus is engaged, in the absence of a 
The safeguard provided 


safeguard, for no useful purpose. 


releases the common apparatus after one minute, or other 
predetermined period, upon the occurrence of :— 

(a) An earth fault on the B wire. 

(b) A short circuit between the two wires of the line. - 

(c) A caller removing the receiver from the switch-hook and 
failing to dial, or dialling less than the normal number of figures. 

(€) A caller failing to replace his receiver after hearing the busy 
tone. 

(e) A caller failing to replace his receiver after the called party 
- has replaced his. 

On the extreme left of the diagram is the subscriber's 
telephone, connected by the line to the relay preselector 
unit. Within the dotted rectangle is the means by which 
the calling line is connected to an idle trunk supplying the 
talking current (only the two connecting relays are shown). 
To the right is shown part of the current-feeding circuit, 
only those circuits being shown which are required to explain 
the releasing arrangements. The connection is completed 
for speech upon the operation of relay ZCO. 


Operation of the Device. 

The operating circuits are numbered as follows :— 

I. Upon the occurrence of conditions a, b or c, relay R1 (LE) 
energises, over line or fault, and sets in operation the testing appara- 
tus (not shown). | 

2. Line-link connecting relay R2 energiscs. 


3. Link-trunk connecting relay R3 energises, also RR3, and the 


calling line is extended to an idle current-feed circuit. 

4. Holding circuit of R2 and R3 in which R4 (CO) energises. 
Circuit 1 is opened, and R1 de-energises. 

5. Slow releasing relay R5 (F) energises. 

6. Circuit 6 is opened, and renders the line engaged to incoming 
calls. The testing circuit is also open. 

7. The line is now extended to the impulse relay R7. 

8. Relay R8 energises and does not de-energise during impulsing. 

9. Relay Ко (GX) energises. Ёз de-energises. 

10. The holding circuit 4 is completed over то. 

It. Circuit of the thermostat. 


Details of the Thermostat. 

The thermostat consists of a contact strip made of two 
metals of unequal expansion, and is wound with a heating 
ocil. In the normal position the contact strip complete 
the searching or test circuit, but as soon as R9 (GX) 


Line Connecting 
Relays 


operates and completes the circuit of the heating coil, it 
begins to bend away from its normal position. 

After one minute the thermostat makes on its bottom 
contact and short-circuits the relay Ко. Rg de-energises 
and takes the negative off the holding circuit at 10, and R2, 
R3 and R4 (CO) release immediately. Circuit 5 is opened, 
and R5 begins to de-energise, and allows Rr (LE) to 
operate over the loop, circuit т. As R5 is slow to release, 
its contact X remains closed until Кт energises. 

R5 thus remains energised and, by keeping the testing 
circuits open, prevents another current-feeding circuit from 
being engaged. Relay RI retains relay R5 energised as 
long as the fault remains on the line, or until the caller 
replaces his receiver. During the time the caller is con- 
nected to his fault relay, R5, a warning lamp glows, and a 
fault alarm relay is energised, which may ring an alarm 
bell if required. 


Thermostat 


DIAGRAM OF THE RELAY AUTOMATIC TELEPHONE Co.'s THERMOSTATIC PROTECTING DEVICE. 


The thermostat circuit is controlled by other relays, not 
shown, but for conditions @ and e the operation of the 
releasing or protecting device is substantially as described. 


| 


Examination of Steel Structures by 
Rontgen Rays. 


It is pointed out in '' Engineering " that the examination 
of metals by X-rays may be performed for two purposes. 
When it is desired to discover flaws in the material, the specimen 
may be comparatively thick and the photographic plate will 
indicate any differences in the actual thickness of the 
material due to cavities or cracks by the differences in the 
density of the deposit ; the most penetrating rays are used for 
this ' absorption method." When we wish to study the 
structure of the metal, thinner specimens must be employed 
and the most penetrating rays of shortest wave-lengths are 
less suitable in this case, because diffraction phenomena have 
to be studied, and the apparent interference fringes would 
lie too close to the primary spot. For this '' interference 
method ’’ then rays of medium hardness are preferred, 
though they require longer exposures. At the Róntgen 
Laboratory of the Technical High School, Stuttgart, Dr. R. 
Glocker prepares, with the aid of an end-mill cutter, disc 
specimens of steel only 0°25 mm. in thickness. Не arranges 
the X-ray bulb in such a way that two very narrow pencils 
of rays pass through windows and suitable stops so that two 
specimens can be examined at the same time. The inter- 
pretation of the Laue diagrams obtained by this method is 
very difficult, and simplifications are desirable in this respect, 
as well as improvements of the bulb, so as to permit of a 
better utilisation of the rays. According to P. Wever, 
a and B iron both seem to have the structure of a space- 
centred cubic lattice, whilst in y iron the structure is that of 
a face-centred cubic lattice. Cooling in liquid air does not 
appear to change the lattice structure of manganese steel. 
The changes in structure which one might expect to accompany 
magnetisation of steel are not distinct in the Röntgen test, 
but the change of grain size on tempering can be observed 
in the radiographs, as also can be the differences between 
cast and rolled materials. 
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The “Shotter” Electrolytic Flowmeter. 


Visitors to the recent Exhibition of the Physical Society 
may have noticed a flowmeter, shown somewhat in principle, 
due to Mr. G. F. Shotter. It was exhibited on the stand of 
H. TinstEY & Co. More than a brief reference to this apparatus 
seemed desirable, and therefore we have deferred an account 
thereof until further particulars were available. 

The purpose of the apparatus is to measure the depth 
of solutions, particularly water, and thus it is especially 
adaptable for the measurement of the height or flow of water 
over weirs or notches, and it has the advantage that the 
depth or flow may be indicated or recorded at considerable 
distances from where the measurement is made, 

The action of the apparatus depends upon the electrical 
conductamce of solutions, and in practice the solution, the 
depth or flow of which is to be measured, is employed as 
the electrolyte. | 

Two electrolytic paths are provided, опе in which the 
dimensions vary with the depth of flow of the solution, and 
the other in which the dimensions are constant and inde- 
pendent of the depth or flow of the solution. 

The above conditions are obtained by submerging one 
path below the apex of the notch or weir, and placing the 
other path in such a position that when no solution is passing 
over the notch no current passes in the variable path. 


Prineiples of the Apparatus. 


Before discussing the results obtainable it may be well 
to consider the underlying principles a little more closely. 
If an e.m.f. E is applied to two electrodes (which we shall 
assume to be equal in size) and there is a back e.m.f. e, 
the current flowing will be proportional to E —e, assuming 
that other quantities are not varying. It will also be pro- 
portional to the conductance. When electrodes are im- 
mersed in a considerable body of electrolyte the conductance 


cannot be calculated simply. If а is the area of an infinitely — 


small section of the conducting path and / is the length of this 
path, then it may be said that the current is (E—e) S times 
the surface integral of a/l over the total area of either of the 
assumed equal electrodes, S being the specific conductivity. 
With varying depth of liquid about the electrodes this 
Integral varies in a manner which is not easily defined, but 
this indefinite condition can be eliminated by (1) placing 
the electrodes within a trough of suitable insulating material, 
and (2) by having three (or more) electrodes, the anode being 
I^ the centre of the trough and the cathodes being placed 
at either end. Ву so. doing the electrolytic path is made 
definite, and as the end-electrodes are at the same potential, 
ПО current can flow outside the trough. Since the trough 
I5 of fixed width and fixed length it may be said that the 
liquid. varies as (E—e) SH, in which H is the height of the 
It is not practicable, however, to measure the depth by 
means of a single circuit in this way because the applied 
E may vary, as also the conductivity, and e could not 
x neglected unless E were large. The conductivity may 
et as much as 22 per cent. with a variation of ro? C. in 
‘perature. These difficulties are eliminated by having 
З omilar “standard path,” and by comparing the current 
the variable path with that in the standard path. The 
dantities that vary in one path then vary equally in the 
in “Т, except that the depth may vary in one and is constant 
a * other; and consequently when the two currents are 
PPlied {кот а common source the ratio 


Current in variable path. 
Current in standard path 


is à function of the depth or flow of the liquid, and is inde- 
ds “Nt of all variables, such as applied e.m.f., back e.m.f., 
че conductivity of the solution or water, temperature, 


Conductivity Variations. 

The ext 
of water 
cond 


ent to which the conductivity may vary in the case. 
is shown by the figures (expressed as micro-units of 
Uctance, i.e., ro*/R) in Table I. 

a information, of course, presupposes that both electrolytic 
i ins are identical, and to ensure this both paths are placed 
‘© notch tank so that the solution (or water) is continually 
Owing through the paths. 


TABLE L—-Electrical Conductivity of Water. 
Conduc- 
Source of Water. tivity. Observers. · 


CONDENSING ENGINES AND 
TURBINES. 

Shoreditch Electricity Works 
i ' . Vignoles 

Westminster, Electricity Supply Co. 3:6 » 

Bellis and Morcom, Birmingham . . 11:7 ii 
North Metropolitan Electric Power | 
Co., Willesden ,. = bu 


523 | G. F. Shotter 
PuBLIC WATER SUPPLIES. | 


Glasgow. From Loch Katrine .. 34°0 Evershed and 
Vignoles 

Manchester. From Thirlmere i 48-0 Уз 
Blackburn .. Bans ма -" 65-0 i 
Birmingham. From Rhayader, Wales 80-0 ji 
Dewsbury .. у, EA px 109-0 - 
Glasgow. From Gorbale Waterworks II9:O i 
East Surrey Water Co., from chalk 

wells F ka pa - 135:0 Т 
London. West Middlesex, after 

boiling .. eS Я m 180-0 2, 
Southampton $A T "n 185:0 T 
Paris.. т T T T" 312:0 ` | » 
London, West Middlesex, M.W.B. 390-0 : 
Reading Town Water ys 465:0 G. F. Shotter 
London, Battersea .. T a 495:0 » 
London, Willesden .. 2s 2 520:0 T 

RIVER WATERS. 
Thames, at Kew .. °° .. T 523'0 n 
Thames, at Albert Bridge, London 562-0 ` е 
Thames, at Reading ae EN 570-0 T 
Brent at Willesden .. 55 F 680-0 
ARTESIAN WELL WATER. 

North Metropolitan Electric Power 

Co., Willesden (raised 230-450 ft. 

in chalk) .. gg a T" I 720:0 - 

CooLiNG WATER. | 

Westminster Electric Supply Со... | 472:0 Evershed and 


Bellis and Morcom's Works (Canal 
Water)  .. =. ae A I 760-0 
North Metropolitan Electric Supply 
Co., Willesden (ponds) .. є 
SEA WATER. 
Average of samples taken of 
Harwich and Isle of Wight 


| 
| | Vignales 
| 
| op 


I9 400-0 G. F. Shotter 


- 50 000-0 | Evershed and 
| | Vignoles 


Measuring the Current Ratio. 
For measuring the ratio of the two currents a ratiometer 
or ohmmeter is used, which automatically gives the ratio 
required. To enable the ratiometer scale law to be a straight 


^ 


Fic. 1.—TROUGH FOR VARIABLE PATH. 


33 Evershed and. 
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line function of the flow the “ variable path ” is so shape 
that the area exposed is proportional to the flow at all height . 
For instance, where the flow varies as H*', then the wid 


‘of the variable path would vary as H''*. 


Fic. 2.—TROUGH FOR STANDARD PATH. 


In practice the electrolytic paths are enclosed in some 
suitable insulating material, such, for instance, as porcelain 
or lapilac, etc. The particular material chosen must, how - 


Fic. 3.—VARIABLE PATH ELECTRODES. 


ever, be non-hygroscopic, and have high insulating gpro- 
perties, and as cases arise where the temperature of the water 
may reach 200? F., it must not warp at this temperature. 
The anodes are of platinum, made up from wire of about No. 
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47 S.W.G., so designed that the minimum amount of platinum 
is used. The cathodes are generally constructed of nickel 
or graphite. The whole of the apparatus is constructed so 
as to allow easy access to all parts for cleaning purposes; 

the cathodes particularly are so arranged that they can be 
readily taken out to enable any deposit thereon to be removed. 
Figs. т to 4 show the component parts. . з 


The Instrument in Detail. 

A complete instrument for working in conjunction with 
the electrolytic paths comprises an indicator, a graphic 
recorder, and an integrator. The component parts of the 
instrument consist of a ratiometer or ohmmeter, a master 
clock fitted with an '' instantaneous " contact attached to 
the seconds wheel, a chart drum driven by a ratchet and 
pawl, a locking bar for depressing the needle of the ratio- 
meter on to the chart, the indication on same being made 


Fic. 4.—STANDARD PATH ELECTRODES, 


by means of a steel point fixed 15 the needle, and a carbon 
ribbon. 

A traversing arm operated by_ electro-magnetic | means 
in a plane parallel to the needle has attached to it one[portion 
of an electro-magnetic clutch, the other part of the clutch 
being attached to the usual train of indicating wheels At 
the end of this traversing arm is fixed a pair[of contacts 
which engage with the needle, and which open: thejcircuit 
when driven against the fixed needle. 


Operation of the Mechanism. 

The operation of this mechanism is briefly as. follows: 
The master clock completes a circuit every ten ` seconds, 
such circuit comprising the clutch coil, thegchart drum 
operating coil, and the locking bar coil; consequently the 
needle is locked in the position which it has taken up due to 
the flow. Secondly, the train of indicating wheels is connected 
by means of the clutch to the traversing arm; and, thirdly, 
the chart drum is moved forward a definite amount. At 
the end of the travel of the armature operating the locking 
arm is attached a contact which puts into circuit the traversing 
arm coil ; this arm whicb is damped by means of an oil dashpot 
slowly moves from zero in the direction of the locked needle, 
carrying with it the integrating mechanism. As soon as the 
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115. 5.—DIS5RAM OF CONNECTIONS OF FLOWMETER. 
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contact on the traversing arm is opened by coming into 
contact with the needle the three coil circuit mentioned above 
is opened, thus releasing the clutch, the locking bar, and the 
drum driving armature; the locking bar in turn open-circuits 
the traversing arm coil. | 

À contact is also fitted to the clutch or locking bar in 
parallel with the instantaneous contact on the clock which 
keeps the circuits maintained until the traversing arm 
contacts are opened. 


The traversing arm now returns to its zero position, but, 


of course, does not carry with it the integrating mechanism. 
The connections between the instrument and what may 
be termed the transmitter generally consist of either two-core 
lead-covered cable or three-core cable. In the first case 
the lead is connected to the cathodes, and the other two 
cores are connected to each of the anodes. Fig. 5 shows the 
arrangement diagrammatically. | | 
In cases where the instrument is required to indicate weight 
instead of volume a compensating device is attached which 
enables this to be done with an accuracy of a quarter of I per 
cent. froma 50° F. to roo? F. 
Where the instrument is used for measuring condensate 


from stearn engines a second scale can be added which indicates ` 


the specific conductivity of the water, a switch being fixed 
to the instrument for making a suitable change in the con- 
nections for this purpose. This is an extremely useful 
addition to the instrument, as not only does it allow a check 
to be kept on the tightness of the condenser, but enables 
the engineer to get an approximate idea of what he is really 
measuring. 


т 


Calibration Tests, 

Table II shows the calibration tests of a water meter on 
this principle supplied to the Maypole Dairy Co. The test 
extends from 1 per cent. up to full load (10 000 gallons per 

. hour), and was obtained by milliammeter readings. It will 
be Noticed that there is a considerable error at the low 
reading for 1 per cent. Table III shows the calibration after 
adjustment and the errors in the ratiometer readings. These, 
it will be noticed, now show very little error over the whole 
range. : | 
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TABLE II.—Calibrating Test of a F lowmeter (Taken before Adjusiment) 
for a Large Manufacturing Firm. 


Ratio of currents 


Gallons, in variable and Multiplying 
per hour. standard paths.. co-efficient. 

100 | IO 000 

600 І Io 780 

I 000 _10 630 

„2 000 | 10 640 

3 000 10 680 

4 000 | Io 780 

5 000 | 10 700 

6 000 10 680 

7 ООО то 780 

8 000 10 800 

9 000 IO 700 

IO 000 10 700 


Mean multiplying co-efficient, то 720. 


TABLE III.—Calibrating Test (After Adjustment) of the Same 
Instrument. 


Volts — 14. 


Ratiometer reading in 


Gallons, per hour. hundreds of gallons Error, per cent. 


per hour. 

100 1:00 | o'o 
600 5'95 | 0:8 

I 000 10:00 | 0-0 
2 000 20:00 | o'o 
3 000, 30°00 | 0-0 
4 000 40:00 | 0:0 
5 000 50:20 | 0*4 
6 ooo 60:30 | 0:5 
7 000 70:20 0:3 
8 000 79'75 0:3 
9 000 90:00 0-0 
0-0 


IO 000 100°00 | 


Developments in Insulating Materials and Processes.” 


By A. P. м, FLEMING, C.B.E. 


For some years past it has been known that hfe tests on insulating materials made under laboratory conditions yield results which 
Р Bs Correlate well with those gained from practical experience of insulation under service conditions for extended periods 
esults Of the latter type cannot fail to influence the former, and modifications introduced will give а better criterion on which to 


ed Slamdards of performance. 


" 


Vid эше ) ce. This paper suggests a bold advance in two main divections—fistly, the use of higher tempera- 
e mts where experience indicates that this can safely be done ; and ‘secondly, the comparison of machine performance on a basis 


of temperature rise rather than on that of total temperature recommended by the International Electrotechnical Commission. 


Most researches, whether carried out co-operatively through 
ectrical Research Association or by individual makers 

and USers of insulation, have been directed principally to 
extending knowledge of the behaviour of insulation under 
| Е physical conditions, improving quality, developing 
ss 5Clentific insulating processes, defining the requirements 
mate lation users and standardising the methods of testing 
im eals for the benefit of maker and user alike. A most 
portant development has been the increasing tendency in 
кн Years for makers and users of insulation to co-operate 
* individually or through the medium of the Electrical 
“search Association. For the most part, insulating materials 
of яза the past been supplied by firms having little knowledge 
: few 1 rical uses or requirements. Conversely, the user, except 
ve Large firms controlling their own sources of supply, knew 
км ittle of the problems that confronted the manufactuyer 
nsulation, especially in such materials as fabrics, varnishes 


and fibrous sheets. 


А Insulation and Industrial Machines. 
or 


Clas Machines other than traction, crane and mill motors, 
x bons materials are employed, i.e., organic insulation of 


i tion, however, mica wrappings or linings of similar material 
of employed to a very considerable extent on the slot portions 
Windings. ; 


Part from an improved knowledge of their characteristics 


Ste," is based on a paper read by Mr. Fleming at the June Con- 
vention of the American Institute of Electrical Engineers. 


*This Р . : Е ; 
Gaia. article, which is reproduced from the '' Metropolitan- Vickers 


» Silk and paper, either impregnated or untreated. In. 


and their supply in greater uniformity, no very great advance 
in quality has been made or can be looked for in these materials. 
Certain improvements that are worthy of some note, however, 
are briefly as follows :— 


Pressboard. 


Pressboard* is the name now givén to that fibrous insulating 
material otherwise known as fullerboard, presspahn, etc., 
which before the war was made only to a very limited extent 
in England, the supplies being obtained from America or the 
Continent. 

While materials similar to those originally imported are now 
manufactured in England to meet the requirements of certain 
markets, newer types of pressboard have been developed along 
two distinct lines, having the following characteristics :— 

(r) A soft, porous sheet material made from selected and 
carefully proportioned mixture of fibres, and subjected to a 
manufacturing process which renders the product as absorbent 
as possible. This materialis principally used for transformers, 
but is also applicable to machine insulation. Its great absor- 
bent property is secured at the expense of a comparatively 
low density and correspondingly decreased dielectric strength. 

.(2) A dense non-absorbent sheet material, during the manu- 
facture of which the fibres are subjected to a process which 
reduces them to a semi-colloidal state, resulting in a product 
which is very hard and dense, possessing exceptionally high 
di-electric strength and capable of withstanding prolonged 
immersion in hot oil without loss of mechanical properties. 


* For further particulars of this material see THE ELECTRICIAN, 
Vol. Ixxxvii., p. 672, November 25th, 1921. 
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For most uses up to the present this material has not been 
required to withstand temperatures over 100° C., and for con- 
venience in manufacture it has been prepared from a mixture 
of fibres containing a large percentage of jute. Owing to its 
ligno-cellulose character, however, jute has the characteristic 
property of becoming somewhat brittle at temperatures higher 
than about roo? C., and therefore, if required to meet more 
severe temperature conditions than this, it will probably be 
necessary at some manufacturing inconvenience to employ a 
cotton base to secure improved ageing properties. 

The following table indicates the principal characteristics 
of these two types of materials, together with those of press- 
board of ordinary quality, the test for comparative purposes 
having been made on 1/32 in. thickness of sheet :— . 


i | А А Minimum 
Breakdown Tensile str. in А 
: с: Per cent. : radius bend 
| iie n peli of water | tOnS Per sq. in. without 
Quality Density | pp. one | #bsorption fract.on after 
nito after 24 | 24 hours in 
application hours With | Across, hotoilat 
5 PI grain grain 100? C. 
Soft absorbent | т-то 250 110 3:80 | 3:50 | Folds flat 
Dense non- ab-| 1°43 518 44 5:20 | 3:80 lin. 
sorbent | 
Ordinary grade | 1:25 300 IIO 4:60 | 3:60 lin 


Varnished Cloth. 


Considerable progress has been made in the manufacture 
of varnished cloth, and in investigating the behaviour of this 
material under working conditions, particularly the well- 
known phenomenon of the very excessive reduction of the 
di-electric strength, with increase in tenrperature, which is 
more marked in varnished cloth than in other Class A materials. 

In manufacture, particular attention has been paid to the 
specially important point of dressing. A controversy still 
exists on this point, but many large manufacturers claim that 
a dressing is essential to prevent varnish coming into close 
contact with the cotton fibres, as it is considered that such 
contact deteriorates the cloth in that :— 

(1) The impregnated cloth swells and appreciably lowers 
the di-electric strength per unit thickness. 

(2) The varnish within the capillaries of the fibre does not 
completely oxidise, at any rate, for a very long period, and 
thus also lowers the di-electric strength of the material. 

(2) The above-mentioned slow oxidisation of the varnish 
in close contact with the fibre sets free organic acids which 
attack the fibre and produce serious weakening or so-called 
“ tendering.” i | 

Another important consideration is the suitability of the 
varnishes used. As to this, there are two principal considera- 
tions, viz., the resin content and the contents of driers. 

If the resin content is too high the cloth lacks flexibility ; 
if too low, the varnish film lacks sufficient strength to with- 
stand tension without serious diminution of di-electric strength 


Contents of Driers Important. 


As regards the contents of driers, this is a matter of supreme 
importance. For a varnish film to possess a high dielectric 
strength the varnish must be oxidised as completely as possible. 
Too low a content of driers causes poor dielectric strength. 
There is, however, an upper limit of drier content, and if this 
is overstepped in the slightest degree bad “ tendering ” of 
the fabric results. This “ tendering ” frequently does not 


reveal itself until several months after manufacture, and it . 


can take place in a batched and wax protected roll in the 
absence of air. It is thought that in the presence of excess 
driers unstable oxides are formed in the varnish film, and that 
these gradually decompose with the liberation of free oxygen, 
which causes the '' tendering.” In all cases where '' tendering ”’ 
results the dielectric strength of the varnish cloth is found to 
be exceptionally good. No knowledge has yet been found as 
to the effect of such unstable oxides on the varnish film under 
actual working conditions, but it is quite possible that in a 
temperature of 100° C. their decomposition would be acceler- 
ated, and that the film might be further oxidised either with 
the formation of an acid sticky mass, or possibly of a friable 
power. In any case, there would be considerable mechanical 
weakening of the cloth which, coupled with the effects of 
vibration, might bring about a breakdown. 


Synthetic Varnish Paper Boards and Tubes. 
Synthetic varnish paper boards and tubes have recently 
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been the subject of considerable controversy, and the general 
tendency is to curtail their use until their properties, par- 
ticularly as regards absorption of moisture and low surface 
resistance, are more thoroughly understood. A great deal 
of investigation in this direction is in progress, and the limita- 
tions of the materials are better known. 


Moisture Proof Treatment of Windings. 


Nuch consideration has been given to the most satisfactory 
method of treating windings, and two general processes are in 
favour, viz.:—(1) Vacuum impregnation; (2) dipping or 
surface treatment. 

Forvacuum impregnation on stationary windings, bituminous 
compounds are generally employed. For rotating windings a 
varnish oxidising only to a limited extent and containing a 
large percentage of volatile solvent is used. The solvent 
hardens reasonably well, even although it penetrates into 
interstices not freely exposed to the air. Under such con- 
ditions the difficulties of completely oxidising linseed oil-base 
varnishes are fully appreciated. In none of the materials 
employed in these processes has there been any marked 
improvement in recent years. 

While it is generally felt that Class A materials have nearly 
reached their physical limits of durability under the tempera- 
tures and conditions met with in practice, there is still much 
knowledge to be obtained which will correlate the results 
obtained in the laboratory with those of practical experience 
in service. ' 


Turbo-Alternators and Other Large Machines. 


The tendency has been to employ, as far as existing processes 
render practicable, materials of Class B. Some manufacturers 
do this to a limited extent in the case of stator windings, where 
the materials employed usually consist of combinations of 
mica with paper or cambric. The volume of mica ordinarily 
contained in a commercial grade of these materials may be as 
low as 25 per cent., and, as will be seen later, this proportion 
does not compare favourably with that of the insulation 
practicable on turbo-rotors. 

Some other manufacturers insulate the stator windings 
throughout with mica applied in the form of mica paper tape. 
With this combination the proportion of mica is much higher, 
the thin paper serving only as a support during the application 
of the mica. Mica silk is also used to a considerable extent, 
and likewise enables the application of a higher percentage 
of: mica to be made. 

In the processes of insulation, especially those applied to 
the slot portions of the windings, every effort is made to 
compress the insulation to as dense a condition as possible, 
and to eliminate, as far asis practicable, volatile matter which, 
apart from a tendency to cause insulation to swell when heated, 
is liable to condense in the coolest parts of the windings, with 
very deleterious effects to the insulation and risk due to its 
inflammability. 

No effective fire-proof treatment of stator insulation has 
yet been found, although many investigations are proceeding 
to this end. 

Turbo-rotor windings can be insulated almost entirely with 
hard-pressed micanite containing not less than 9o per cent. by 
volume of mica. The small quantity of grade A insulation 
that has to be employed during the assembling of these wind- 
ings can be disregarded. Further, in supporting the end of the. 
windings, an almost non-flammable insulation, such as that 
prepared from asbestos and synthetic resin, can be used, thus 
rendering the whole of the insulation of the rotor extremely 
heat-resisting. | 

Probably the most marked improvements in the insulation 
of this group of electrical machinery have bcen secured through 
the closer technical control and supervision that is now exercised 
of insulation processes in the shops, and the more rigid selection 
of the insulation materials employed. 


Transformers. 


Materials of Class A are used extensively and the solid insula- 
tion in oil-cooled transformers usually consists of pressboard or 
varnish-paper board (micarta). In the core type construction 
the latter material has hitherto been largely used. There is, 
however, a tendency now to employ pressboard of the very 
dense quality already described. This material is found to be 
very strong, both diclectrically and mechanically, at the 
highest temperatures met with in practice. On the other 
hand, shellac varnish-paper, in either tube or board form, as 
ordinarily supplied, softens at temperatures between 75° and 
90? C., and its dielectric strength at these temperatures 1$ 
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very low. Dense pressboard does not soften, and possesses 
extremely good di-electric characteristics. Tests on a cylinder 
of this material, after exposing to a temperature of 80° C. for 
twenty hours and then to oil at a temperature of 90° C. for 
two hours, yielded the following breakdown figures :— 


550 V per mil. 


445V » 
400 V а 


Instantaneous breakdown 
Breakdown after 1 minute 


39 a? 5 ao 


These results give a time voltage curve at this temperature 
of a very favourable character. 


Improvement of Transformer Oil. 


A very considerable amount of research has been carried 

out in connection with improvement in the quality of oil used 
with transformers. The disastrous effects of sludging, noted 
some twelve or fourteen years ago by large transformer users, 
led to the discovery of the non-sludging character—when 
properly cefined—of the bituminous-base white Russian oils. 
There was a marked tendency among British users before the 
war to employ this expensive oil, and when the sources of 
supply were cut off, attention was directed to the refinement of 
paraffin-base oils from other sources, which up to that time 
had not shown such excellent properties. 

The correlation between laboratory tests on highly refined 
non-sludging oils and their behaviour in practice is not as yet 
very complete. Itis possible that their use affords an unneces- 
sary margin of safety in the case of certain types of trans- 
formers, and that somewhat cheaper oils would be satisfactory 
in transformera where there is a minimum amount of bare 
copper ex posed to the catalytic action, and where there is a 
minimunn amount of oil surface exposed to the air. 


Some Rating Considerations. 


While it is indisputable that the rating of electrical machinery 
must be based upon the temperature which insulation will 
withstand, it is becoming appreciated that life testsof insulating 
materials made under laboratory conditions are of little value 
as compared with practical experience with the operation of 

. Machines under known service conditions and for long periods, 
and that it is only upon the results of such experience that 
conclusions as to the durability of insulation can satisfactorily 
be drawn. 

Laboratory tests are of the utmost value in enabling com- 
Parisons to be made of the relative properties of different 
materials, and also in the development of new materials and 
Processes, In the past, however, there has been a tendency 
to attach too great importance to laboratory investigations 
directed to the determination of the temperatures at which 
mechanical deterioration occurs, and on which temperature 
ratings Should be based. Such investigations have not always 
taken Into account the fact that the surfaces of insulated 
windings exposed to oxidisation are relatively very small as 
compared with the exposed surfaces of test specimens, and 
lat the rate of deterioration of insulation in the case of 
windings in service, where there may be a considerable tem- 
perature difference between the surface and the cooling air, 
S likely to differ greatly from that occurring in a laboratory 
aeng oven where no such temperature difference exists. 
ena gain, in almost all types of windings the insulation is so 
completely supported mechanically that any hardening, 
veni ng or embrittling of its layers may proceed without 
Y attendant risk of failure to a point far beyond that which 
would appear alarmingly unsafe if such support did not exist. 

E increasing tendency for power plant engineers to main- 

Careful records of temperature performances of their 
de &enerator and transformer units will eventually afford 

id Of the utmost value and serve to confirm or amend present 
eas as to correct temperature ratings. 


Temperature Considerations. 


Ithas for long been recognised, especially in connection with 
eon Machine windings, that internal temperatures existed 
d v derably higher than the values which have been adopted 
He Ndard limits for many years in connection with the older 

ods of measurement. The temperature limits now pro- 
а for Class В materials, under the new methods of measure- 
каша, whilst apparently higher than the figures formerly 
Bnised, do not actually imply higher internal temperatures 


than have existed in the past, or than the results of experience 


indicate as safe. 

v those cases where conditions permit the use of materials 

sh \ch withstand high temperatures, all the features of design 
ould viewed in proper perspective, and full advantage 
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taken of high temperature limits, if by doing so better all-round 
performance results. | | 

In connection with the tendency on the part of British manu- 
facturers to employ in transformers highly refined non- 
sludging oils, coupled with the use of dense fibrous materials 
which will withstand high temperatures without deformation 
or serious loss of insulating value, it is felt by some that the 
employment of oil conservators safely permits higher tempera- 
ture limits both in the oil and windings than are permissible 
without the use of these devices. 


Ratings Based upon|Temperature Rise. | 

In the case of industrial machines, there is a strongly growing 
opinion among British engineers that in the rating of electrical 
machinery the decision of the International Electro-technical 
Commission to establish a basis for comparing tenders by 
different countries, according to total temperature, was a 
mistaken policy, and that temperature rise affords a much 
more satisfactory means of securing this object. 


Present Classification Unsatisfactory. 

As already noted in connection with Class B materials, the 
combinations of insulation used, particularly on turbo- 
alternators and other large machines, differ considerably in 
the proportions of organic and inorganic materials that they 
contain and consequently also in their heat-resisting properties. 
It is felt that the present classification is unsatisfactory and 
should be revised, some differentiation being made in the 
limits set according to the quality and the position in which 
any particular type of material is used. For instance, the 
insulation that is possible for rotor windings throughout may 
be relatively of superior heat-resisting quality to that which is 
sometimes used on the slot portions of stator windings, which 
again is, in general, superior in this respect to the insulation 
on stator end windings. 


Correspondence. 


EXTINGUISHING GENERATOR FIRES WITH CO,. 
To the Editor of THE ELECTRICIAN. 


SIR,—]l am interested to note in the current issue of THE 
ELECTRICIAN a leaderette on the subject of extinguishing 
generator fires with carbon dioxide gas. Reference is made 
to experiments carried out by Mr. J. B. Wheeler on a 
20000 kW generator in the U.S.A., and, apparently, the 
method has proved to be quite effective in practice. 

In the discussion on Mr. Kuyser’s paper on '' Protective 
gear for Turbo-Alternators ” before the Institution last session, 
I suggested the injection of CO, into the alternator to limit the 
combustion of the windings. | 

The idea is not entirely new, and nearly three years ago 
I proposed the use of carbon dioxide gas in connection with the 
18750 kW generators then under construction at the Dal- 
marnock power station, whilst the idea has already been 


` applied on a minor scale, I believe, by one progressive engineer 


in this country in connection with switchgear. 

The difficulty of confining the CO, to the alternator air 
passages can be overcome by the provision of gas-tight dampers 
and a suitable design of ventilating ducts, which should be 
sufficiently rigid to withstand sudden changes of pressure due 
to rapid operation of the dampers. Most ventilating ducts 
on large alternators appear to leave much to be desired in this 
respect, 

The closed circuit ventilation system mentioned in Mr, 
Kuyser's paper appears to afford greater facilities for fire 
control than the ordinary open circuit systems. | 

Objections to the use of CO, owing to its chemical properties 
and its possible tendency to dissociation can be ruled out in 
the case of a large alternator on fire in a power house, where - 
limitation of damage is of prime importance. The gas, to be 
effective, must be confined to the alternator itself, and given 
proper dampers, the danger and unpleasantness of the engine 
room atmosphere need not be nearly so marked as it usually 
is when machines or transformers take fire. The liability 10 
dissociation into carbon monoxide and oxygen in the windings 
is remote, and would result in an unstable mixture with re- 
association again to the dioxide, particularly if sufficient gas 
was injected into the machine. 

The idea is certainly worthy of consideration in connection 
with large modern generators, and seems infinitely preferable 
to the use of steam, water or patent extinguishers.—I am, etc., 

L. MARSHALL JOCKEL. 

Wembley, 
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PROFITABLE TELEGRAPHY. 
To the Editor of THE ELECTRICIAN. 

S1r,—The letter of Mr. A. J. Polley in your issue of August 
18th under the above heading contains statements, particularly 
in the last paragraph, which call for comment. 

The description of the expansion in the application of the 
Baudot system to inland telegraphy in this country as being 
analogous to a reversion to the hand loom, can only be described 
as grotesque. 

The Baudot system is just as much a machine system as the 
one favoured by Mr. Polley. Manual preparation of a telegram 
by either system is essential. In the Baudot the preparation 
and the transmission are simultaneous (letter by letter), in the 


Automatic preparation must precede transmission and herein. 


lies the possibility of delay unless extreme саге is used. Direct 
connection between sending and receiving operator tends 
considerably to reduce delays where corrections are needed, 
and this is where the Baudot scores heavily. The Baudot is, 
as stated, a foreign invention, but it is made in this country 
and not imported. 

No doubt the Post Office officials are themselves capable of 
answering Mr. Polley’s remarks as to the tiaining or want of 
training of the staff, but to describe it as “ill trained ” is 
ridiculous. 

The reasons for the annual loss on the telegraphs are a little 
more decp seated than indicated by Mr. Polley, as every student 
of the history of telegraphy in this country could tell him. 

I do not say that the Baudot, or its derivatives, is the only 
system any more than I would claim the same for the machine 
Morse, the truth being that each system has its peculiar sphere. 

If it comes to a question of multiplex versus automatic, there 
are other automatics than the Morse, and the latter might 
get badly beaten in a trial of strength.—I am, etc., 

H. H. HARRISON. 


Liverpool. August 22nd. 


EXPLOSIVES AND EXCAVATIONS. 
To the Editor ef THE ELECTRICIAN. 

Sır, — The following method of making excavations for the 
erection of power line and telegraph poles by means of 
explosives, instead of manual labour, may be of interest. A 
charge of explosive is employed and is fired in the ground at 
a predetermined depth. The cost and time of making such 
a hole is a mere fraction of that involved by manual labour, 
especially in hard ground. Mention may be made of other 
uses of explosives, such as the destruction of large tree stumps, 
breaking up of old tree trunks, the demolition of masonry and 
old foundation beds and large castings of any kind.—I am, etc., 

A. F. HART DYKE. 

Hatfield. August 22nd. 

[Mr. Hart Dyke seems to be rather stressing the obvious. 
Ed. E.] 


WATER-POWER DEVELOPMENTS IN NORTH WALES. 
To the Editor of THE ELECTRICIAN. 

S1r,—I am much obliged to Mr. J. N. C. Holroyde for the 
corrections he has made of one or two important figures in 
my article upon ‘‘ Water-Power Developments in North 
Wales." In each case two zeros were omitted from the totals 
for the storage capacity of Llyn Cowlyd and the proposed 
reservoir at Maentwrog, and the correct totals are 3 110 million 
gallons for the former, and 6 ooo million gallons for the latter. 
In an article containing a large number of figures it is very 
difficult to avoid some mistakes of this kind occurring ; and 
as the proof was corrected rather hastily, they escaped correc- 
tion. 

With regard to the map, the attempt to reproduce in black 
and white a map which was printed in three colours originally 
has led to the mistaken assumption that new stations at 
Liverpool, Chester and Birkenhead form a part of the North 
Wales Power Co.'s scheme. 

One other slip has escaped Mr. Holroyde's notice, but may 
be corrected here. The main sub-station of the North Wales 
Power Co. at Colwyn Bay, in which the current received from 
Dolgarrog is reduced to © боо V, is equipped with trans- 
formers, and not with motor-converters.—1 am, etc., 

Јонм B. C. KERSHAW. 

Colwyn Bay, August 16th. 

"A SHORT STORY IN WIRELESS.” 
To the Editor of THE ELECTRICIAN. 

SIR,——As Mr. Campbell Swinton truly says, Dr. Elihu 
Thomson never writes anything without being both interesting 
and illuminating. 


The Electrician. 
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His valuable article in your issue of the 1rth instant leads 
off, however, with a discrepancy which I had expected to see 
commented on and which, for purposes of historical accuracy 
and records, I hope he will pardon my pointing out. It was, 
no doubt, due to a slip only that the Professor associated the 
Hertzian waves with “ Dr. Cornelius Hertz ” ; he, of course, 
meant Dr. Heinrich Hertz. Perhaps I should add that Dr. 
Cornelius Herz (not Hertz) was concerned with entirely 
different activities. Shortly before his death be was supposed 
to be on the point of entirely revolutionising all existing 
methods of telegraphy and telephony. The last published 
reference to Dr. Herz's “ inventions " was made by the late 
Sir Edward Reed, K.C.B., F.R.S., inthe ‘‘ Fortnightly Review '' 
for January, 1897. Sir Edward was a firm believer in Herz.— 
I am, etc., CHARLES BRIGHT. 

Tonbridge, August roth. 


Electric Locomotive: for Orleans Railway.* 


In 1913 the Paris-Orleans Railway Company ordered from 
the COMPAGNIE ELECTRO-MECANIQUE five d.c. locomotives of 
2000 H.P. at 650 V. to replace the 1000 H.P. locomotives 
which had become too small to handle the constantly increasing 
loads. The first of the new locomotives was put into service 
in June, 1920. The following speeds were Specified : 

100 km/hr on a straight level 
90 km/hr on a curve of 500 m. radius. 
50 km/hr on a curve of 150 m. radius. 

The starting acceleration had to be o:2 to 0:25 m/sec. 
with a 250 ton train, and the total length of locomotive was 
not to exceed 12:2 m. The earlier locomotives weighed 
50 tons, corresponding to 20 H.P. per ton, while the new ones 
weigh 87 tons or 23 H.P. per ton. 

The side-rod or crank drive was adopted as being lighter 
than the geared drive. The locomotives are of the type 
2—8—2, namely, four coupled axles and a pony axle at each 
end. There are two 10-pole motors, mounted on the frame, 
which transmit the power direct to the coupled axles through 
two inclined rods at each side. In all there are 18 contactors 
of which 14 are for the starting resistances. The latter are 
cooled by the air which is forced through the motors. The 
speed is controlled by field regulation on both the series and 
parallel positions. Full field corresponds to seven exciting 
turns and reduced field to five and four turns respectively. 
The control is automatic. 


Precaution Against Critical Speeds. 


All locomotives with side-rod drives possess critical speeds, 
and to ensure smooth running these speeds should he outside 
the working speeds. This is attained by suitable design of the 
elastic coupling which also serves to prevent undue Stresses 
in the mechanism. Elasticity in the drive is obtained by 
inserting helical springs between the armatures and shafts. 
For the above locomotives to run at speeds up to 9o km. 
per hour, the value chosen for the critical speed was about 
38 km. per hour, corresponding to the speed with the motors 
in parallel and full field. Under these conditions the saturated 
series motor has a characteristic like that of a constant-speed 
motor, and there is also some electrical damping. The only 
effect perceived on test was a low noise heard by applying 
the ear to the motor at speeds between 35 and 38 km. per hour, 
indicating that the springs suppress the periodic im pulses. 
The five locomotives are now in regular service. ІЁ із expected 
that a general overhaul will be necessary only after 80 ooo 
to 100 ooo km., despite the frequent stops in the runs. For 
speeds exceeding 85 km. per hour some movement is notice- 
able; for this and higher speeds the length and weight 
should be increased somewhat. Actually the speed does not 
exceed 80 km. per hour in normal working. The following 
are the main particulars of the above locomotives : 


Overall length I2:2 m. 
Length of frame .. II:02 m. 
Width of frame 3:1 m. 
Total height Я is ‘i 3:8 m. 
Total wheel base.. . .. Ya .. ИГ 87 m. 
Rigid wheel base . . ЕР 1:75 m. 
Diameter of driving wheels 1:5 m. 
Diameter of pony wheels 0:86 m. 
Total weight “ж 87:21 tons 
Adhesive weight .. ae 68:5 tons 
Weight of mechanical part 47:54 tons 
Weight of electrical part. . 39:67 tons 


Mc A BUMPER DESIGN MM T RJ pK PEN 
* Abstracted from '*L'Industrie Electrique," vol, 31, p. 185. 
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Post Office Progress. 


The  Postmaster-General announces that the arrears of work 
in connection with the telephone service are being rapidly overtaken 
and the service is now showing a STEADY GROWTH. At the end of 
January the total number of telephones in the United Kingdom 
reached the million mark. On April Ist 19 037 telephones in 
Southern Ireland were transferred to the Irish Free State, but at 
the present rate of increase the system will comprise over a million 
telephones by the end of this year. | | | 

The Post Office is actively engaged in developing telephonic 
facilities in rural districts, and it is estimated that out of 3110 
existing exchanges, 1 930 serve purely rural districts. In addition, 
there is а public call office in 2 250 villages where no exchange exists. 
Snce the beginning of May 151: rural call offices have been opened. 

A prominent feature of the urban telephone system is the develop- 
ment of the private branch exchange service. There are upwards 
of ооо ооо telephones in the system; 142 163 provincial stations 
are joined up to private branch exchanges and 106 464 London 
stations are similarly connected. 


Automatic Telephones. 

Autornatic exchanges are working in Accrington, Blackburn, 
Chepstow, Darlington, Dudley, Epsom, Grimsby, Fleetwood, 
Hereford, Hurley (Berks), Leeds, Newport (Mon.), Paisley, Ports- 
mouth, JRamsey (Hunts) and Stockport. The largest of these are 
Leeds, with 9 600 lines, and Portsmouth, with 5000 lines. Work 
isnow in hand forconverting to the automatic principle the exchanges 
at Sheffield, Dundee and Broughty Ferry, Gloucester, Gosport and 
Brockhurst, Kirkcaldy and Dysart, Shrewsbury. Southampton, 
Swansea, Torquay and York, while over thirty other schemes are 
being developed. In some cases, notably Dundee-Broughty Ferry, 
Portsmouth-Southampton and Swansea-Sketty, subscribers will 
ue the automatic dialling device for communicating with sub- 
sribers on the adjoining exchange as well as for calling other 
subscribers connected with their own exchange. 

Important developments of the trunk wire system are in progress, 
and = 230000 is being spent during the current year under this 
head. The main London-Edinburgh-Glasgow trunk route is being 
completed by an extension from Leeds to Edinburgh via Darlington 
and Jed burgh, and that from Birmingham to Bristol by the Wor- 
Cester-FA3ristol section. Among other routes to be put in hand are 
the London-Southend, Manchester-Preston, Preston-Lancaster, 
Colchester-Ipswich and Edinburgh-Kirkcaldy lines. 

The An glo-Continental telephone service has been extended by 
means Of a cable between Aldeburgh and Domburg, and com- 
munication with Amsterdam, Rotterdam, The Hague and other 

ces in Holland is now obtainable. There are now twelve lines 
to Paris, three to Brussels, two to Antwerp, and one each to Calais, 
Lille and Boulogne. The insertion of telephonic repeaters in trunk 
lines has greatly extended the range of trunk speech, and if it were 
Practicable to provide additional channels of communication with 
rance and Belgium there is no reason why service should not be 
extended to Italy, Germany, etc. Satisfactory service was, in fact, 

Provided with Genoa during the international conference. 


Telegraph Development. 
nd еевгарћ development is in the direction of the wider use of 
: echanical multiplex systems, by which it is possible to send and 
aoe Six telegrams in both directions at one time over a single 
Bi *- The first inland installation was fitted to the London- 
™Mingham route in 1910; but no other circuits were similarly 


System 
and ei 


multi ee-station multiplex, or what may be termed a “ split 
New Ple *: installation, provided in 1920 for the Manchester-Leeds- 
of азе routes, has proved successful, and a considerable number 
three .. 4t sets will be brought into use within the next two or 
betw years. It was formerly necessary to maintain two circuits 
cheste a Manchester and Newcastle-on-Tyne, two between Man- 

er and Leeds and two between Leeds and Newcastle-on-Tyne, 


E к he whole of the traffic between these three offices is now disposed 
featur One line, with Leeds intermediate. Another important 
betwee, Of this type of multiplex working is that the facilities 
means the offices on a circuit can be varied, where necessary, by 


Qf a switch at the intermediate office, to give an additional 

At е1 between any two stations. | 

i Кэш €'Sent about 35 per cent. of the total traffic (some thirty-seven 

dealt wi telegrams per annum) at the Central Telegraph Office, is 
by multiplex, and that figure will be increased to upwards 


Of 50 
per c Е . . Н 
comple tea ™ when the 1922-23 programme of new installations is 


An a Antomatio Concentrator Switch. 

and wip atic telegraph concentrator switch is being constructed 

circuits € tried experimentally. By this system a number of 

Periods „27е grouped at one point to facilitate manipulation at 

brought Pen the traffic is relatively light, and the circuits are thus 
The re "der observation of the available operators. 

Office in; ent purchase of a second cable to Canada places the Post 

as wel] 2 Position to give а good service to Canada and Australasia, 
to the United States, Central America, the West Indies 

Orthern portion or south America. 
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Wireless in India. 


The Calcutta correspondent of the ‘‘ Times Trade Supplement ”’ 
states that the Government of India have issued a statement on 
their scheme for the development of WIRELESS COMMUNICATIONS 
IN INDIA. Though the scheme does not cover wireless communica- 
tions with Britain and other parts of the world, the policy outlined 
is such as to fit in eventually with the Imperial wircless scheme 
approved by the British Government. 

The Government of India under their scheme will have the ex- 
clusive privilege of erecting, maintaining, and working wireless 
telegraphs in British India, and will exercise the right by maintain- 
ing stations open for public traffic and by granting licences to private 
bodies to erect and work wireless telegraphs in British India and in 
ships and aeroplanes registered therein. Besides a number of 
portable and semi-fixed stations of small power and the stations on 
the Sandheads pilot vessels, they will maintain several permanent 
coasting stations communicating with ships at sea, comprising 
Bombay, Calcutta, Diamond Island, Karachi, Madras, Port Blair, 
Rangoon, and Victoria Point. The inland stations are Allahabad, 
Delhi, Lahore, Maymyo, Mhow, Nagpur, Peshawar, Quetta, Secun- 
derabad, Patna, and Poona. Half the business of coast stations is 
at present occupied by inland station messages at the large ports 
and important cities. It is, therefore, essential to relieve them by 
separate stations, and the plan is to provide separate inland and 
coast stations at Rangoon, Bombay, Calcutta, Madras, and 
Karachi. - 

With regard to control, the. Central Government will be wholly 
responsible for inland stations. Local Governments remain free to 
establish feeder stations for their domestic needs, subject to the 
sanction of the Government of India. When the Central Govern- 
ment are consulted, they will advise as to types most suitable for 
feeder stations in any locality. If necessary they will undertake to 
operate the stations on behalf of Local Governments provided the 
latter bear the expenses including the cost of inspection, 


Manchester Subways. 


A meeting of the special Joint Sub-Committee of the Manchester 
City Council appointed in March to deal with the subways question 
was held recently. The Sub-Committee consists of representatives 
of the Paving, Gas, Electricity, Rivers, Water, and Town-planning 
Committees, and it was appointed to consider the feasibility of a 
scheme for the construction of subways under the main thoroughfares 
of the city for the purpose of the conveyance of cables, mains, pipes 
water, and sewage. Under the existing arrangements Streets have 
to be opened up by each committee independently for repairs and 
breakdowns. The City Engineer (Mr. B. Meek) was requested in 
March to prepare a preliminary report dealing only with streets in 
the centre of the city and new streets in connection with the town- 
planning. 
~ The City Surveyor estimates that the cost of constructing the 
sewers, &c., would be approximately {75 000. The amount required 
to remove existing cables and pipes into the subway would be 
£28 ooo, or a total expenditure of £103 ооо. The engineers of the 
departments consulted are of the opinion, however, that very little 
saving, if any, in maintenance would result from the services being 
laid in a subway instead of in the ground. The sole advantage 
would therefore be the prevention of the disturbance of street 
surface, but this advantage would only be at the expense of very 
heavy capital outlay. With respect to the subways in new streets, the 
report states that the construction would cost approximately at the 
present time £140 ooo per mile. Against this outlay has to be set 
the saving of money in laying and maintaining various services, as 
well as the convenience of having the street surface undisturbed, to 
which it is difficult to assess any outward monetary value. It 
would, however, save in initial outlay £700 per mile to the Electricity 
Department, 15 per cent. to the Water Department, /162 per mile 
to the Post Office, but would be no saving to the Gas Department. * 

The Committee, after a long discussion, decided to ask for 

. further information from the chief officials of the departments con- 
cerned, and another méeting will be held later on. i 


Spanish Propaganda in South America. 


Among the latest measures of the SPANISH ĪNDUSTRIALISTS to 
keep up their commercial propaganda in South America is the foun- 
dation of a Spanish-American society at Barcelona. This body 
consists of two sections—one economic, the other financial. The 
Casa de América af Barcelona also endeavours to encourage 
Hispano-South American business relations. In this connec- 
tion the Casa has strongly supported the steps taken by the Italian 
submarine cable company to obtain authorisation to anchor on 
the Spanish Mediterranean coasts and at the Canary Islands a 
cable which it intends to lay between Italy and South America. 
This request is now in the hands of the Minister of State, who will 
shortly give his decision. 


The Spanish Government has decided to hold in 1923 a Hispano- 
South American congress, which will meet successively at Barcelona, ` 
Madrid and Seville. 


Another question which is being considered by the various 
Hispano-South American bodies is the participation of Spain in the 
centenary celebrations in Brazil and at the Rio de Janeiro Exhibition, 
—Reuter’s Trade Service. 
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The gencral appearance of the standard type of turbo-blower 
manufactured by the ENGLISH ELECTRIC Co., will be seen from 
Fig. 1, which illustrates a machine of 37 500 cub. ft. capacity designed 
for use in connection with a single furnace. ' 
All English Electric turbo-blowers are of the single-flow design. 
This carries with it many important advantages, including (a) a 
short machine having a stiff shaft for all duties normally required 
for blast furnace work; (b) an extremely flexible blowing range— 
that is to say, the blower will deal satisfactorily with very large 
volumes of free air, and also, when required, with very small 
minimum air quantities before surging takes place. The casing, 
which is constructed of cast iron throughout, consists of inlet and 


discharge chambers with a number of separate body ring sections 
of standard form to suit the number of impellers. 


Each section is joined vertically to facilitate manufacture, and the 
whole casing is divided by a horizontal joint, so that the upper part 
can be lifted for inspection of the rotor without disturbing any other 
part of the blower. The impeller is formed from a solid forged steel 
disc to which are securely fastened by fitted rivets a number of 
pressed steel vanes of channel section suitably curved to obtain 
flexibility of output. A steel cover or side-plate of strong design 
is securely riveted to the opposite sides of the vanes, tying these 
firmly together and forming a complete impeller of the strongest 
possible construction. 


The assembly of a completed rotor is shown in Fig. 2. In this case 
a three-stage rotor is used in a machine capable of delivering 27 ooo 
cub. ft. of free air per minute ata normal working pressure of 7 lb. 
per sq. in. The impellers are separately balanced and are forced 
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hydraulically upon the shaft, being separated by machined steel 
sleeves which pass through the labyrinth glands between the stages. 
The locking nuts at each end of the shaft are threaded right and 
left handed in order that the windage due to rotation may always 
tend to screw the nuts home. They are also locked by screws for 
additional safety. For obtaining correct alignment and to take care 
of any sudden change of load on the blower, a Michel thrust-block 
of ample proportions is fitted in the outer bearing pedestal. The 
total pressure on the thrust-block is reduced by means of a 
balancing piston. 

Provision for the water-cboling of the machines is introduced 
into the design when the normal pressure of air discharged exceeds 


4 
Fic. 1.—ENGLISH ELECTRIC TURBO BLOWER ON TEST BED AT COVENTRY WORKS. 


14 lb. per sq. in. The water-cooling arrangements are exceedingly 
simple, long or tortuous passages being eliminated, and all water 
connections being arranged externally. The latter feature is of 
importance, since in the event of leakage at any of the joints it is 
impossible for water to get into the casing and mix with the air. 


Running Tests. 

On completion of manufacture all turbo-blowers are put through 
a running test at the Ordnance Works, Coventry, where facilities 
exist for running complete efficiency trials when required. When 
testing a machine for volume and pressure, a nozzle of suitable 
diameter for passing the normal air quantity is used, and variations 
of volume above or below this value are obtained as far as possible 
by hand regulation. The turbo-blower is brought up to the calcu- 
lated speed for the volume and pressure that is being tested. 
Periodical readings are taken of the barometer, air inlet temperature, 
air pressure and temperature of the blower outlet, the pressure and 
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temperature just before the outlet of the nozzle, and the speed of 
the machine. When the blower is water-cooled, the quantity of 
water in gallons per minute and ¢he inlet and outlet temperatures 
are alsO measured. 
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. Having determined the pressure ratio before the nozzle and the 
temperature, the volume passing can be calculated according to the 
standard formule for the flow of air or gas through nozzles of known 
coefficient. 


БІС. 2.—COMPLETE 3-STAGE ROTOR. 


Immersion Heater Kettles. 


Our illustrations show two of the latest type of kettles manu- 
factured by TowNSHENDS Lrp., and heated by means of an immer- 
son heater. The actual heating unit consists of a pair of elements 
similar to the firm’s usual kettle elements—i.c., pure mica strips 


! 


TYPE or IMMERSION KETTLE. IMMERSION HEATER. 


key al With nichrome resistance wires. These two strips are 
ressu he circular case which is closed in a press to give the necessary 
being T€ to the mica strips, and then soldered, to ensure the case 
tube Per fectly watertight. The leads are brought out through the 
screweg © end of which is 
the tun A collar is put on 
tremit be at the lower ex- 
Y Of the screwed part, Dj 
© kettle lid is then 
On to On. another collar 
The ela Curing it in position. 
Wired “ment leads are then 
© the terminals and 


e : 
to dormi Mal block is secured 
of two „ЮР collar by means 


ews 
n Ў 
Ment the ©vent of a replace- 


element 11318 required, the 
and the leads are released, 
Screwed £O mplete unit is un- 

awa TOm the lid. This 
Of retur > With the necessity 
Can stil] ү, 28 the kettle, which : 5 
Thi a gas Used, if required, ме эй : 

ls Or spirit stove. Н Е 

it is ds In of Beating gives, ANOTHER TYPE OF KETTEE. 
that the 1€. 100 per cent. efficiency. while another advantage is 
kettle, тү lating unit may be used in other vessels besides. the 
element is .Vided always that the circular part containing the 


Properly immersed. 


The Kendrick Inspection Lamp. 


The accompanying illustration shows one of the many occasions 
when the motorist who is equipped with a “ Kendrick " lamp 
realises its utility. This accessory has been on the market since the 
last Olympia Show, and was described in our issue of December 16th 
last. The motor car type is made to suit 4, 6, or 12 V accumulators 


How KENDRICK LAMP IS USED. 


and can be immediately attached to any car lighting set, direct 
to the battery or to the side lamps themselves. The makers, the 
NEALE MAGNET CONSTRUCTION Co., also make a high voltage lamp 
for any circuit between 100 to 250 V forfactories and other industrial 
concerns, and a further model, approved by the Home Office, 
has special insulating and earthing arrangements to comply with 
the Factory Acts. 


Common Sense Cookery. 


A minor (only a minor) disadvantage of electric cooking is that it 
requires a certain re-orientation of ideas on the part of the cook 
used to gas or coal stoves. This re-orientation may, perhaps, be 
best summed up in the view that it is best to gct the oven hot 
before putting the '' cookee ” in and that the current can be switched 
off some time before cooking is finished. In this way, residual heat 
is employed to the greatest possible extent, and everyone is happy. 
All these, and other useful details it is desirable the electric cook 
should know are set forth by “ DoRoTHY " IN E.D.A. pamphlet 295, 
which is also called ‘* Commonsense Cookery.” We congratulate 
' Dorothy ” on “ her " production and recommend its perusal and 
use to such electricity supplv undertakings as have a cooking load— 
present or prospective. 
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* D.B. Junior" Switches. 
The switches illustrated are the “ D.B. Junior” series, recently 


introduced by the G.E.C. to meet the demand at a competitive - 


price for efficient d.p. switchgear for house service and similar uses. 

“Р.В. JUNIOR” SWITCHES 
are rated at 10 to 15 A, at 
250 V, and are extremely 
neat and compact. 

They are of the double- 
break pattern, the contents 
being separated by porcelain 
walls. А strong die-cast 
side-operating handle inter- 
locked with the cover actu- 
ates a metal coupling-bar 
from which the contact arms 
are effectually insulated by 
compressed mica. 
cellent feature of embracing 

` contacts, the subject of a 
registered design, is embodied 
in these switches. The 
iron cases аге provided 
with earthing screws. 

; In the switch X 6453 

(Fig. 1), the cable entry is at the top. A conduit-box can, 

however, be supplied ¿whenł required. In the switch with fuses, 

Y 3010 (Fig. 2) standard cut-out interiors are utilised, and the 

top of the case is reinforced,'and has two holes tapped 1 in. electric 


FIG. T, 


thread, and fitted with wood bushes. When a single entry on other 
than standard tapping is required, a conduit-box can be attached. 

These switches are fully described in a leaflet No. X 2 807, recently 
issued by the Company. 


Electricity in British Malaya. 


From the ANNUAL REPORT OF Mn. С. E. GREIG, Acting Senior 
Warden of Mines, it appears that there wasan increase in the number 
of installations of electrical plant in the Federated Malay States 
in 1921. For although the ordinary installations show a falling 
off from 110 in 1920 to тог in 1921, there were in addition 78 self- 
contained low-voltage lighting plants at work in private houses, 
etc., as against 45 in 1920. The aggregate loading of motors of all 
installations increased from 12 155 kW in 1919 and 13 117 kW in 
1920 to 14 724 kW in 1921. A classification of all electrical generating 

lant employed in the F.M.S. in 1921 is given in kilowatts as 
ollows: Mining, 11000 (power), 316 (light); agriculture, 7o 
(power), 268 (light) ; general, 108 (power), 156 (light) ; Government, 
331 (power), 2,475 (light); making a total of 11 509 kW for power 
and 3215 kW for light. 

The increase in general capacity is all the more remarkable in 
view of the depressed conditions prevailing in most industries 
during the past year. Mr. Greig reports that the standard of 
efficiency among the natives in charge, and wiremen, was low. 
Suitably qualified engineers were difficult to obtain owing, no 
doubt, to the difference between the salary offered and the qualifi- 
cations demanded by the local enactments. 
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August 18, 1922 
The K.B.B. Colour Testing Cabinet. 


Within the last few years great advances have been made in the 
design and optical performance of microscopes, but the problem 
of illumination has not been developed concurrently, with the 
result that the microscopist is often seriously handicapped in 
obtaining the best results from a modern instrument by the lack 
of a suitable illuminant. The new K.B.B. (KELVIN BOTTOMLEY 
AND BAIRD, LTD.) quartz mercury vapour lamp for microscopy. 
will prove of inestimable value to the scientific investigator as a source 
of monochromatic illumination of absolute steadiness, great intensity, 
and with the light under perfect control. It differs in principle from 


THE K.B.B. CoLour TESTING CABINET 


all other forms of mercury lamps hitherto available. The fused 
quartz burner tube is not exhausted, but works under atmospheric 
pressure, thus eliminating all the defects associated with the vacuum 
type of mercury lamps. No mechanical devices are required for 
starting the arc, which renders the lamp free from defects inseparable 
from such mechanism. One of the outstanding features of the 
lamp is its long life. The firm have had lamps running a life test 
for over 12000 hours, and one burner recently failed after com- 
pleting 12 908 hours' continuous working. 


Monochromatic Light. ` | 

The lines of the mercury vapour arc spectrum are very well 
known, particularly the green line A5 461, which as obtained from 
the K.B.B. quartz mercury vapour lamp is probably the most 
powerful source of monochromatic light at present available. In 
conjunction with the Wratten light filters, specially designed for 
the mercury vapour arc, pure monochromatic illumination is secured. 
The special filter for the mercury green line transmits 50 per cent. 
of 45 461 and cuts out all other parts of the spectrum, whilst for 
less important work a filter is supplied which transmits 72 per 
cent. of A5 461 and 4 per cent. of yellow light. 

In addition to the advantages offered in the visible spectrum, 
the K.B.B. lamp is also one of the richest sources of ultra-violet 
radiation, and since fused quartz is transparent to rays of very 
short wave-length, the lamp is particularly valuable to research 
workers requiring light in the ultra-violet and extreme ultra-violet 
regions of the spectrum. 

Referring to the illustration, the quartz burner may be seen 
hanging in its suspension hooks from the roof of the cabinet. Its 
position is so arranged that the specimens under test are illuminated 
by the visible and invisible radiations emitted by the burner. 
Efficient ventilation is provided both for the burner and for the 
specimens under test. Tests may be carried out in the following 
manner: (a) By direct exposure to the ultra-violet radiations 
when the specimens are placed on the floor inside the cabinet, or 
fastened to the removable back. This method represents the action 
of direct sunlight on test samples ; (b) by exposing the specimens to 
rays which have passed through the glass window of a '' printing 
frame " which forms the back wall of the cabinet. Ordinary glass 
cuts off the extreme ultra-violet rays, but still allows actinic rays . 
of photographic sensitivity to pass through. This method closely 
approximates to the action of sunlight on dyed fabrics, such as 
window curtains, or interior decorations. 

The manufacturers are developing further scientific and in- 
dustrial applications of this lamp, and hope to put it on the market 
shortly for industrial lighting. ` 


The Broadcasting Со. 


The Committee of Manufacturers who are at present engaged in 
creating the BROADCASTING Co. have observed that a number of 
unauthoritative statements have been made with regard to broad- 
casting and desire it to be known that until the British Broad- 
casting Co. is registered, and the Board of that company has been 
appointed, no authoritative statement, in so far as the Broadcasting 
Co. is concerned, can be made with regard to the future of 
broadcasting. The Memorandum and Articles of Association of 
the company are in course of preparation, and as soon as these are 
approved, the company will be registered, and the board appointed. 
Thereafter a full statement will be issued. 


Augeest 25, 1922 
Electric Starter for 


FIn addition to the problem ‘of obtaining reliable engines and 
chassis, owners of heavy motor vehicles are faced with the difficulty 
of securing men who can stand, without injury, the heavy strain 
of * swinging ” the engines, particularly on a cold morning after a 
ight. 

eat Е onditions are not likely to be so severe when the engine has 
to be started after a stop during a day's work, and the situation, 
atany rate so far as owners of fairly large fleets of lorries, omnibuses 
or chara bancs are concerned, can be met by the use of an electric 
starter% designed by Mr. G. F. Whipple, of the RUSHDEN ENGINEER- 
ING COMPANY. 


Some Details of the Eloctric Sterter. 


The appliance, which swings the engines at about 130 revs. per 
min, comprises a two-wheeled truck carrying an electric motor 
(of 55 to Ө H.P.), which drives a shaft that can be coupled ир to the 
starting’ handle on the vehicle through réduction gearing. 

The ,wheels are placed so that, when being moved, the whole 
(about s cwt.) is balanced and can be pushed up to the starting 
handle of the vehicle. 

On- the §occasion of our recent visit Mr. nipple wheeled the 
starter into position, connected it' up and started an engine in 45 
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mation у the starter is brought into position the handles drop auto- 
iua ЫЎ . When the lever on the operator's right hand is pulled 
are сэ im, a support at the front is lowered so that the wheels 

fted off the ground and the starter stands on three firm supports. 
of the wPler is then attached to the starting handle, and by means 
brin © lever to the operator’s left the shaft is pressed forward to 
the 8 the starting dogs into engagement. By depressing the pedal 
brin Motor is set in action, and further movement of the pedal 
rait? 18 tO engagement a clutch on the shaft by which, through a 
set iE reduction gears, the starting shaft is rotated. The motor is 
agains Operation by means of an ordinary starting switch working 

ta dashpot. 
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Heavy Automobiles. 


For a garage in which only one type of engine has to bc started 
a standard type of coupler can be used, which will save expense, and 
still further increase the speed of coupling, but for use with various 
makes of cars an adjustable coupler is used. 


Safety Arrangements. 


The coupler is made with a housing to fit over the boss of the 
starter handle and at the other end of the coupler a hook clips on to 
the handle, by means of a spring, while a further clip operated by a 
wing nut secures the whole to the shank of the lever. 

In the set which we inspected the motor runs at a speed of 2000 
revs. per min., which is reduced through spur gearing to 130 revs. 
per min. at the starting shaft. 

To guard against the possibility of the dogs on the engine shaft 
failing to disengage the final driven gear is not keyed to the starter 
shaft, but drives it through a pawl and ratchet wheel, and it is 
the latter that is keyed to the shaft, or, rather, mounted on feathers, 
so that while the shaft has to turn with it, it can be slid axially 
through the ratchet wheel to allow for adjustment to the engine 
starting handle. 

Any difference in level between engine and starter shaft is taken 

up by a ,universally]jointed shaft, and to afford a certain latitude 


Fic. 2. ELECTRIC STARTER RUNNING IN GEAR Box. 


between starter and engine, another length may be introduced. 
This is made of flat coil spring steel, enclosed in a tubular casing, 
and allows of about 15 deg. movement between engine and starter. 
The universally jointed shaft is supported by a bearing carried from 
a guard ring by coil springs, and the shaft can be run at wide 
variations from the horizontal. 


Other Uses of the Apparatus. 


Although the cost of the appliance, which is estimated at about 
f10o, will probably confine the demand to owners of large fleets of 
heavy vehicles and of other garages which are used to accommodate 
a considerable number of such vehicles, it can easily be adaptéd for 
other purposes, such as running in gear boxes and back axles and 
driving a pump for inflating large pneumatic tyres. 


Empire Patents. 


ова Ј une last a Conference of REPRESENTATIVES OF THE PATENT 
Under Or tHE Dominions met at the London Patent Office, 
Gen © chairmanship of Mr. W. Temple Franks, Comptroller- 


Vali instituting a system of granting patents which should be 
issue FOU ghout the British Empire. Their report has now been 
Call witn .M. Stationery Office. The Conference, which did not 
Words Я ed that a British Empire patent, ог, in other 
Would 2 Patent which would be operative throughout the Empire, 
Of the €sirable, provided it in no way aftected the autonomy 
inventor nions and India, or the rights and facilities which an 
“hey deci t present enjoyed in those countries. With this object 
for the ided on a scheme for the establishment of a central office 


grant 
scheme “а Patents. Until it should be possible to introduce the full 
Provisional scheme was adopted. 


C. and G. Engineering Students. 


The report of the Council of the CITY AND GUILDS or LONDON 
INSTITUTE states that there were 609 students at the Central Engi- 
neering College in 1920-21. Of these 459 took diploma, 25 
advanced and post-graduate, and 125 shorter courses of instruction. 
Of the 115 entrants for the final B.Sc. (Eng.), 88 passed, including 
19 with first-class and 24 with second-class honours. Of the 173 
third-year students 130 obtained their diploma, or 30 per cent. 
higher than the previous record. Some progress was made towards 
the resumption of the post-graduate courses suspended during the 
war and in developing research work. 

At the FINSBURY TECHNICAL College there were 171 students, and 
at the close of the year diplomas were awarded to 58 (including 21 
in electrical engineers) and certificates to 59 students. 

The total nümber of candidates examined in technology subjects 
was 7 959 compared with 9 825 in 1920, the reduction being due to 
the abolition of Grade II examinations in England and Wales, 
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South-Eastern Railway !nquiry. 


The Electricity Commissioners have issued their report on the 
recent inquiry into the application of the Managing Committee 
of the South Eastern and Chatham Railways for consent to the 
establishment of a generating station at Angerstcin’s Wharf, 
Charlton, and the application of the West Kent Electric Company 
for consent to the erection of a generating station at Belvedere. 
During the course of the inquiry offers to supply the railway 
company were made by the West Kent Company and the County 
of London Electric Supply Company. Representations were made 
to the Commissioners on behalf of the London County Council, the 
Conference of Local Authorities owning Electricity Undertakings 
in Greater London, and others, 


Railway Site Unsuitable. 

In their report the Commissioners point out that an important 
factor in the case is the forthcoming grouping into one railway 
system of the L. & S.W., the L.B. & S.C., and the S.E. and Chatham 
railways. The L. & S.W. Railway Company are supplied from 
their 25-cycle generating station at Wimbledon, the L.B. & S.C. 
Company purchase energy from the London Electric Supply Cor- 
poration's station at Deptford at 25 cycles. The S.E. and Chatham 
Company also desire a supply at 25 cycles, but as their system of 
railway electrification will be direct current, a supply at a frequency 
of 50 cycles is also practicable. The railway company’s site affords 
access to their wharf, and the application was to constructimmediately 
a station containing 60 ooo kW of generating plant. The company 
contended that it would be possible to extend the station to at 
least 150 ooo kW installed in order to meet the further electrification 
of the suburban lines of the S.E. and Chatham railways and of the 
L.B. & S.C. railway. The Commissioners, while of opinion that 
the site is suitable for a 60 ooo kW station, have considerable doubt 
as to whether a station of an ultimate capacity of 150 ooo kW can 
be economically constructed on the site if the modified sidings giving 
access to the wharf are retained. 

After referring to the fact that the railway company expect to 
complete the first stage of the electrification of their lines by 
June 3oth, 1925, and to the arrangements with the Treasury for a 
guarantecd loan of 6} millions, the Commissioners deal with the 
estimates submitted by the railway company, the West Kent 
Company and by the County Company respectively, and they state 
that after making certain requisite adjustments in these estimates, 
they have concluded that it has been proved to their satisfaction 
that there are authorised undertakers willing to give a supply of 
electricity adequate in quantity and regularity to meet the present 
and prospective demands of the railway company at a cost not 
greater than would have been incurred by the railway company 
in supplying themselves. ‘he Commissioners, however, cannot 
refuse consent to the railway company unless it has been also 
proved to their satisfaction that the authorised undertakers are 
or will be in a position to give such a supply. 


Reilway Supply from Outside Source. 

The Commissioners therefore recapitulate the circumstances of 
the two authorised undertakers who are willing to give the railway 
company a supply, and they state that, having fully considered 
these and other relevant matters, they are satished that there is an 
authorised undertaker who will be in a position to give the railway 
company a supply by the date when the electrification of the lines 
is expected to be complete, viz., on or before June 3oth, 1925. 
It is pointed out there are certain factors to which it is essential 
that the Commissioners should have regard in the public interest. 
These factors are :—(a) The evidence given by experienced railway 
engineers to the Electric Power Supply Committee of the Board of 
Trade (1917-18) as to the advantages of combining the supply to 
railways, tramways and other classes of consumers ; (b) the general 
attitude of the railway companies represented at the inquiry into 
the London and Home Counties Electricity District in 1921, which 
was that if a sutticient supply could be afforded in time by a joint 
authority or authorised undertaker at a cost not exceeding that at 
which the companies could themselves generate the railways would 
avail themselves of it. The L.B. & S.C. Railway Company, one 
of the future group to which the railway company will belong, has 
purchased its supply from an authorised undertaker for many ycars 
past, and the evidence showed that the supply had been perfectly 
satisfactory. Morcover, the evidence showed that there would be 
a substantial saving in capital expenditure from the adoption of a 
combined source of supply. If the railway company purchase 
their supply from such an outside source they will be relieved from 
capital outlay to the extent of over one million pounds. 

In view of the foregoing circumstances, the Commissioners 
have concluded that it would be no disadvantage to the railway, 
and would be a gain to the public interests concerned if the railway 
company were to take their supply from an outside source. The 
Commissioners are strongly of the view that the company ought to 
carry this matter further by entering into immediate negotiations 
with the authorised undertakers and discussing the actual terms of 
a firm contract, including a guarantee to indemnify the railway 
company in the event of the authorised undertaker failing to give 
` the supply by the required time. Having regard to the important 
interests involved, the Commissioners think that the parties should 
be given a further opportunity of conferring together in order to 
arrange a mutually acceptable contract, and they have, therefore, 
determined to postpone their decision to enable this to be done. 
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Electric Traction. 


GLasGow Tramways Committee have gone thoroughly into the 
question of fares and have decided that it is impossible at present 
to make any reductions. 

During the coming winter it is proposed to straighten the line 
of the FLEETWOOD tramroad (now the property of Blackpool Cor- 
poration) north of the Rossall Station. 

A company has been formed, with which the International 
Exchange and Banking Corporation is said to be closely connected, 
for the development of the KEARNEY HIGH SPEED MONO RAILWAY. 

A Salford tramcar driver named HAROLD MEADE has been 
presented with an illuminated address from the Watch Committee 
for stopping a runaway horse in Lissadel Street, Pendleton, at 
considerable personal risk. 

About 2,500 were present at the 18th annual sports meeting of 
LEEDS City tramways employees which took place last Saturday, 
at the Parkside Ground, Hunslet. There were 91 competitors for 
the ro yards race, 88 for the 220 yards, and 87 for the mile flat 
handicap. Many other events took place, prizes for which were 
afterwards presented by the Lady Mayoress. 

The jubilee of the GLAscow tramways was celebrated last Friday. 
In the morning a procession, consisting of an old horse-car drawn by 
three horses, a single-decker, and two of the latest, double-deckers 
went at foot pace from St. George's Gross to the City Chambers in 
George Square. Preceding the cars were the bands of the Tram- 
ways and Police Departments, and the cars were filled with members 
of the Town Council and their guests. A luncheon, at which about 
400 guests were present, was held in the Banqueting Hall of the 
City Chambers, and in the evening the Lord Provost and the 
Convener and members of the Tramways Committee held a reception 
in the City Chambers, which was attended by І 5oo guests. On the 
following day, the employees, numbering 8 ooo, were each presented 
with a pound note as a memento of the anniversary. 


Personal and Busin«ss Items. 


The WALSALL ELECTRICAL Co. have appointed Mr. R. Ballantine, 
тот, St. Vincent Street, Glasgow, their Glasgow stockist for wireless 
voltmeters. | 

In order to cope with increasing trade, ISLE AND JARRETT, elec- 
tricians, Doncaster, have transferred their business from High 
Street to larger premises at 28, Hallgate. 

MR. PERCY DUNBABIN, a member of the staff of the British 
Insulated and Helsby Cables Ltd., was last week presented with 
a case of cutlery from his colleagues on the occasion of his marriage. 


Mr. L. STANTON JEFFRIES, formerly deputy organist at the Chapel 
Royal, Windsor, and at present organist at St. Mark's Church, 
Hamilton Terrace, London, has been appointed musical organiser to 
the new Wireless Broadcasting Company. 

As soon as the necessary alterations are completed the JEARY 
ELECTRICAL Co. are opening an electrical showroom at 97, Queen 
Victoria Street, London. Their head office, warehouse, etc., will 
remain at 8, Lambeth Hill, Queen Victoria Street. 

WALLIS-JONES AND DENT, consulting engineers (Reginald J. 
Wallis- Jones, M.LE.E.) have removed from their office at 23, 
Old Queen Street, S.W.1, to 5o, Queen Anne's Gate, Westminster, 
S.W.1, their pre-war address. Telephone : Victoria 8070. 

Mr. JOHN R. STRUTHERS, assistant resident engineer at the Dal- 
marnock generating station of Glasgow electricity department, has 
been appointed chief assistant engineer of the Corporation electricity 
department, Belfast, and will take up his new duties about the 
middle of September. 


Important Hydro-Electric Ord. rs. 


It is satisfactory to learn that the enterprise displayed by one 
of the leading British engineering companies in undertaking a new 
industry is receiving its reward. The demand for large-sized water 
turbines of purely British manufacture induced VICKERS, LIMITED, 
to turn their attention to this branch of engineering production, and 
arrangements were accordingly made by the firm with one of the 
leading Swiss hydraulic companies to ensure that their designs 
should embody the experience of the best practice in water-power 
installations. The actual manufacture is carried on at the com- 
panv's works at Barrow-in-Furness. ; 

Recently the New Zealand Government placed with the firm 
orders for two Pelton turbines, which are now being erected on 
site, and followed this up by entrusting them with the manufacture 
of two French turbines (cach of 3 100 Н.Р.) for the Hora Нога 
power station on the Waikato river. These machines, which will 
operate under a 27 ft. head, will give immediate employment to 
British labour at a time when it is badlv needed. The technical 
ОЕ which Vickers, Ltd., have instituted to deal with all 
hydro-electric matters includes experienced hydraulic engineers, 
working in close collaboration with the electrical engineering staff 
of the Metropolitan-Vickers Electrical Company, which firm recently 
obtained all the orders for the 6000 kVA generators and the 
тоо ооо V switchgear for the Mangahao hydro-electric power 
station in New Zealand. 
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Electricity Supply. 


Woking Electric Supply Co. have secured powers to extend their 
cables to CHOBHAM. 


CLAYTON (Yorks) District Council have applied to Bradford 
Corpora tion for a supply of electricity to Clayton. 

CLACTON District Council is making application to the Electricity 
Commissioners for sanction to borrow /4 500 for extensions. 


KNARESBOROUGH Rural Council has consented to the application 
ofthe Harrogate Corporation to supply electricity to Rudding Park 
fo Sir J. Radcliffe. 

The Electricity Commissioners have informed HircuiN Urban 
Council that they have consented to the extension by the Electricity 
Supply Corporation of the existing generating station at Hitchin 
by the installation of one 295 kW set. 


Brown hills Urban Counoil has refused consent to an application 
by Walsall Town Council for powers to supply electricity to collieries 
inthe I3ROWNHILLS AREA. The Council is already pledged to the 
Cannock Chase Colliery Co. for the suggested supply. 


Mrs. Æ. G. Richards, of Llyswen House, ABERAYRON, has applied 
tothe Electricity Commissioners for a Special Order authorising 
her to supplv electricity. within the area of the Urban Council. 
The proposed generating station is at the Llyswen Corn Mill. 


GLOSSOP Urban Electric Supply Company have applied to the 
Ministry of Transport for an Order to increase the maximum charges 
for electricity, and to make a minimum quarterly charge of 155. 
for the December and March and ros. for the June and September 
quarters. | 

ACCRINGTON Corporation have revised their charges for electricity 
as follows : 7} per cents discount instead of 24 per cent. for lighting 
and small power users; 5 per cent. to large users subject to the 
coal charge restriction ; 1d. per unit reduction on current supplied 
for tram wa y purposes. 

SOUTH END-ON-SEA Town Council has applied to the Electricity 
Commissioners for a loan of £5 000 to cover the cost and installation 
ofa Korting 300 kW marine type Diesel engine, with pump, acces- 
sories, flywheel, etc., which it is proposed to purchase from Mr. 
R. J. Wright, of Gillingham. 

Of the 86 applicants for the post of manager and engineer to 
DUNDEE Electricity Department the following three are to attend 
the next meeting of the Town Council, when the final selection will 
be made : Douglas H. Bishop, Dundee; C. Lamb, Dundee; 
C. M. M' Kinnes, electrical engineer, Gravesend. 


b pu Minister of Transport proposes to confirm the order made 
Com е Electricity Commissioners for the supply by CHICHESTER 
of WORATION of electricity within the city of Chichester and parts 
must he eumpnett апа Westbourne Rural Districts. Any objections 
Se Sent to the Secretary of the Ministry of Transport by 
ptember 8th. ! 

Во report to the EALING Borough Council the chairman of the 
ae TiCcitv Supply Committee (Alderman W. H. Peal) deals 

ustively with the recent dispute and litigation with the 


Tricity Commissioners over the question of a bulk supply of. 


electrici t 
of the di 


tan E to a mishap at STEPNEY generating stationin Narrow Street, 
eprived 5 on Monday evening, a part of the district was temporarily 
nd tw Of light and power. A fire developed at the ‘switchboard, 
to put o Workmen named Tindall and Armstrong, in endcavouring 
The Ut the fire sustained burns, but their injuries were not serious. 
extingui. which was confined to the switchboard, was quickly 
The IShed by the Fire Brigade. 
Loc Electricity Commissioners give notice that they will hołd a 
and fo dui ry in the Town Hall, Shefficld, on Tuesday, October 17th, 
opose Ving days, with reference to the area to be included in the 
Tepresey, NortH East. Miptanps ELECTRICITY District. Апу 
ress tations or objections with regard to the scheme should be 
Whitej e cl to the Secretary, Electricity Commission, Gwydyr House, 
is nori London, S.W.1, not later than Tuesday, October 3rd. 
оп Octo ісе is in substitution for that issued by the Commissioners 
Whe Y rath, 1921. 
fixed e а water heating apparatus of the heat storage type is 
Electri R either the lighting or power circuit, the WESTMINSTER 
T qua U pply Corporation announce that a deduction of 100 units 
the бег will be made from tlie total consumption registered by 
heating er On that circuit for each 50 W of the rated capacity of the 
arrived Element in the water heater. The number of units so 
aPParature will be charged at one penny per unit provided that the 
€ peri S 1S used continuously day and night, during the whole of 
» and the connections are sealed by the company. 


Hv 
for oe Electricity Committee have selected the following candidates 
Ronchetti €rview for the post of combustion engineer: J. W. 
. Haye, " fuel economy engineer, Newcastle Electric Supply Co. ; 
Ment. yy Works superintendent, Sunderland Electricity Depart- 
Hayes. ^4 WW. Healey, chief assistant engineer, Gramophone Co., 
Cement A. Ferguson, technical assistant, Associated Portland 
Superinten “Thufacturers, Barking; and John Hagen, boiler house 
Candidat dent, Glasgow Corporation. Electricity department 
Or an interview were aiso selected for the post of personal 
assistant. 


У. The facts of the case, as well as our opinion of the cause 
SPute, were given in our issue of July 28th. 
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Wireless Notes. 


The Uruguayan Minister of War has been asked by “La 
Rochense " Uruguayan Shipping Co. to authorise the equipment 
of a RADIO STATION AT ISLA GRANDE, Port of La Paloma, which 
would have a radius of 155 miles. 

A Central News message states that the SPANISH GOVERNMENT 
has been authorised to contract with the Marconi Wireless Co. for 
the exclusive right to establish wireless stations in Lisbon, Madeira, 
the Portuguese African, Colonies and the Azores for a period of 
forty years. 

The Marconi wireless station at CLIFDEN, County Galway, which 
was recently burned down by the Irish “ Irregulars '" has been 

. recaptured after a fight of about half an hour. The receiver 
and other essential portions of the plant were destroyed and the 
building partially burned down. It is said that it will cost /70 ooo 
to restore the station. 

Н.М. Trade Commissioner in SOUTH AFRICA has forwarded to the 
Department of Overseas Trade a cutting from '' The Cape Argus ”’ 
of July 12th which states that the Postmaster-General announces 
that the Government has approved of the Post Office receiving 
applications for the establishment of broadcasting wireless telephone 
services in various parts of the Union. Licenses for the establish- 
ment of such stations will be issued under the provisions of the Post 
Office Act. Licenses will also be necessary under the Act in respect 
of receiving apparatus sold to the public in connection with broad- 

' casting services. Broadcasting stations will not be permitted to 
.circulate advertising matter nor handle commercial traffic. Trans- 
mitting stations will be assigned fixed wave lengths and powers 
effective for designed zones, Technical regulations for both trans- 
mitting stations and receiving apparatus will be laid down on lines 
generally in agreement with current American and British practice. 


Telegraph Notes. 


It is reported that the SWEDISH TELEGRAPH Boarp has entered 
into a contract with the Radio Corporation of America for the 
delivery, at a cost of 432 500 dollars, of wireless apparatus for the 
equipment of a large station that is to be erected on the west coast 
of Sweden. 

By a recent decree of the Argentine Government, the Compania 
Italiana del Cable Telegrafico Submarino has been authorised to 
lay a SUBMARINE CABLE BETWEEN BUENOS AIRES AND MONTEVIDEO, 
subject to conditions to be laid down by the Post and Telegraph 
Department. 

After considerable delay, direct telegraphic service between 
DUBLIN AND BELFasT has been restored and also between DUBLIN 
AND LIMERICK. The greater part of South Kerry is still isolated, 
and all Cork county is isolated. Telephonic communication between 
Dublin, Belfast, Limerick, Tipperary, Drogheda and Navan has 
been restored. 

According to the “ Taegliche Rundschau " the trial trip of the 
new GERMAN CABLE STEAMER '' Nerderney,"' took place last Thursday 
at Wilhelmshaven. The vessel's displacement is about 2 ooo tons, 
her speed ten knots an hour, and she is capable of carrying 1 roo 
tons of cable. In addition to wireless, the ‘‘ Norderney ”’ is also fitted 
with submarine signal apparatus. The new vessel replaces the 
cable steamer, ‘‘ Grand Duke of Oldenburg,” which was surrendered 
to the Allies.—Reuter's Trade Service. 


Miscellaneous. 


The light at the NEEDLES LIGHTHOUSE is to be increased next 
month from 35 000 c.p. to 500 ooo c.p. 

Members of the BLACKBURN ELECTRICAL CONTRACTORS’ Аѕ50- 
CIATION visited the works of the Helsby Cable Co. at Helsby last 
Thursday, where, after an inspection of the works, they were 
entertained to lunch by the firm. 

An order was made on August rith for the RESTORATION OF 
LETTERS PATENT No. 18278 of 1908 granted to Johann Kremenczky 
for ‘‘ Improvements in the process of sealing the filament carrier 
into the bulb of incandescent lamps." 

A GOLDSMID ENTRANCE SCHOLARSHIP of the value of {£90 (£30 а 
year for three years) tenable in the Faculty of Engineering at 
University College, London, will be awarded on the results of an 
examination to be held in the last week of September. Entry 
forms must be sent in to the secretary not later than September oth, 

The death took place, on August 17th, at the age of 73 years, 
of Mr. Francis W. BiRKETT, head of the firm of F. W. Birkett and 
Sons, electrical appliance makers and brass founders and finishers 
at Northgate, Cleckheaton. Мг. Birkett had served on the Urban 
Council, of which he had been chairman, and was a well-known 
Freemason. 

As a result of representations made to the railway companies by 
Birmingham Chamber of Commerce a concession in the TRANSPORT 
CHARGES FOR ELECTRIC MOTOR FANS has been obtained. The com- 
panies have agreed that clectric fan motors sent separately are to be 
charged at the motors (electrical, small) rate—1.e., ordinary parcels 
scale at company's risk. It has also been decided that fan parts, 
such as wings, are to be charged at ordinary parcels scale at company's 
risk, the higher rate (ordinary parcels scale, plus 50 per cent., at 
company’s risk) still being applicable to electric fans complete. 
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Municipal Accounts. 


The total income of SOUTHWARK ELECTRICITY UNDERTAKING 
for the year ending March 31st last, after deducting £468 for dis- 
counts, allowances, and bad debts, was £62 280, an increase of 
£3 162 over the previous year. Total expenses amounted to £47 062, 
leaving a gross profit of £15 218, compared with {2 754 in 1920, 
against which has been charged {4 265 interest on loans and bank 
overdraft, {6 610 repayment of loans, £8 accrued standing charges, 
leaving a net profit of £4 334. In presenting the accounts Councillor 
Isaacs said the expenditure on capital account during the year was 
£7 481, leaving at the close of the year a balance expended in 
excess of loans of £4,098. It would be necessary, therefore, to 
obtain the consent of the Electricity Commissioners to enable the 
Council to meet this excess expenditure by way of loan. The 
capital outlay on the undertaking at the close of the year was 
£169, the total loan debt £84 245, and the total amount of debt 
extinguished (equivalent to depreciation) £79 818. Не therefore 
asked the approval of the Council to apply to the Electricity Com- 
missioners for permission to borrow £4098 to meet the excess 
expenditure upon capital. 


After payment of working expenses, loan and bank charges, and 
all renewals, and transferring £136 to capital account for extensions, 
there was a net profit on the year’s working of TAUNTON ELEC- 
TRICITY UNDERTAKING ОЇ £2 296, to which is added £1 363 from the 
district rate, making £3658 11s., which has been dealt with as 
follows : Discharge of debit balance at March 31st, 1921, £2 436; 
repayment to the district rate on account of the amount contributed 
last year, £500 ; carried forward to current year, {722 10s. Alder- 
man Kingsbury, in presenting the accounts, said that during the 
year they had lost the custom of the Tramways Co.—which 
was actually a loss to the undertaking—but at the same time they 
produced almost as much current as when they supplied 120 000 
units to the tramways. Their business was slowly but steadily 
increasing, and largely owing to the great economy of the new turbine 
they had been able to turn the deficit of last year into a substantial 
profit. The actual saving in the cost of producing a unit of elec- 
tricity, as compared with the cost before the new turbine was 
installed, was 53 per cent. The total capital of the electricity 
undertaking was £103 806, and the amount of loans redeemed was 
£07 174, leaving a total debt of £36 632. The reduced charges 
announced in our last issue were adopted. 


In his report on BLACKBURN ELECTRICITY UNDERTAKING for the 
year ending March 31st last, the borough electrical engineer (Mr. 
P. P. Wheelwright) states that since the starting in October of the 
first то 000 kW turbo-alternator at the Blackburn (East) generating 
station the new plant has gradually taken the load of the town, 
and without it the Jubilee Street Generating Station would have 
been unable to meet the heavy demand of last winter. The increase 
of load has been very rapid, and even during the recent engineering 
lock-out the new plant was running at about 60 per cent. of full load. 
Judging from applications to hand, and the general indications of 
activity in the electrical industry, he is of opinion the coming 
winter's demand will exceed the capacity of the first generating set. 
The Blackburn Corporation Act, 1922, authorises the suspension 
of the sinking fund on the capital raised for the construction of 
the Whitebirk generating station for a term not exceeding five 
years, to be sanctioned by the Electricity Commissioners, and for 
the payment of interest out of capital during the same period. 
This is in accordance with the policy laid down by Parliament 
and sanctioned in similar cases at Manchester and Preston. The 
result is that the undertaking will be able to extend its business in 
spite of the fact that part of its capital will not be remunerative 
until the new plant and extensions are fully employed. Appli- 
cation is to be made to the Electricity Commissioners for sanction 
to borrow a sum of £40 000 to meet expenditure on mains, services, 
etc., for the requirements of the large number of new consumers 
expected. An abstract of the accounts of this undertaking was 
given in our issue of July r4th. 


The accounts of STEPNEY ELECTRICITY UNDERTAKING for the 
year ending March 31st last show total revenue £257 251, total 
expenditure £168 922, leaving a gross profit of £88 330 to be carried 
to the net revenue account, bringing that account up to £89 365. 
Of this sum, interest on mortgage debt accounted for £25 043, bank 
interest £47, repayment of mortgage debt £31 348, interest on 
consumers’ deposits £81, additional provision for accrued charges 
£3 808, temporary work during the year £529, bad debts £120, 
making a total of {60976, and leaving £28 388, which has been 
appropriated as follows : Income tax on profits 1921-22 £7 461 10s., 
provision of capital assets, buildings and machinery £519, amount 
written off capital account in respect of assets now non-existent 
£10 362, special expenditure, i.e., stamp duties and expenses, 
damages, costs, compensations, removal of plant, statutisation of 
Limehouse station £6219, leaving £3 827 to be carried forward 
to the reserve account. Units sold totalled 27 888 661, a decrease 
of 204 950 on last year's figures ; 823 new services were connected, 
making a total of 5 123. Additional capital expenditure, to the 
extent of {215 914, was incurred during the year. This was on 
account of the purchase of riverside property adjoining Blyth's 
Wharf, the new Mile End sub-station buildings and fecders and 
distributors in connection therewith, the 10 ooo kW turbo-alternator 
and boilers at Limehouse, and the cost of the exceptionally large 
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number of house services and meters provided during the year. 
Further loans, to the amount of £243,163, were taken up during the 
year at rates of interest varying from 5$ per cent. to 7 per cent. 


In his report on BIRKENHEAD MUNICIPAL TRAMWAYS AND MOTOR 
BUS DEPARTMENTS for the year ending March 31st last, Mr. C. 
Clarke, the general manager, states that during the first quarter 
the fuel shortage due to the coal strike necessitated reduced services 
and considerably increased running costs. At the same time, 
receipts steadily declined, and by the end of the first quarter to 
June 3oth, the tramways showed a loss of /5 630, and it was con- 
sidered necessary, to avoid returning a loss for the financial year, 
to increase fares. The increase was put in force on August 13th, 
1921, and that action was justified by the accounts submitted, 
which show that the early loss was, by the end of the financial year, 
converted into a profit of {2 532. The ordinary fares were reduced 
to their former level on June 15, 1922. The financial results, 
compared with the previous year, are as follows: Total income 
£137 845 (£152 304), operating expenses £103 394 (£116 060), gross 
surplus £34 451 (£36 244), interest, sinking fund and income tax 
£31 919 (£32 211), net profit {2532 (£4033). The balance has 
been allocated as follows : In aid of rates £364, renewals fund {2 168. 
It will be noticed that the total income, as compared with the 
previous year, shows a decrease of £14 459, but the decreased cost of 
labour and materials, etc., reduced the operating expenses by 
£12 666. Last year the credit to renewals fund stood at £17 417 
and to reserve fund at {14 935. There is now a credit to the former of 
£7 481 and to reserve fund of £11 622. The policy of the Tramways 
Committee in deciding at the commencement of the year to under- 
take the Tramways Third Party Risk has been amply justified. 


The cost of insuring the risk for the previous year was £1 300. · 


During the past year the settlement of all claims has been carried 
out by the Department at a cost of £84. , 


Imperial Notes. 


The NgwcaAsTLXx (N.S.W.) City Council are borrowing £50 ooo for 
additional plant for the electricity undertaking. 


The '' African World" states that eight small mines in the 
Roodepoort and Krugersdorp localities are being worked by elec- 
tricity from the VICTORIA FALLS POWER Co. 


A twelve-storey building is about to be constructed in SYDNEY 
by the Australian Metropolitan Life Assurance Co., Ltd. It will 
be 150 ft. high, and of reinforced concrete throughout. Two dual 
control electric lifts will be fitted. The builders are Howie, Moffat 
and Co., Sydney.—Reuter's Trade Service 


The first two generating sets of 12 500 H.P. each at the CAMERON 
FaLLs on the Nipigon River, Ontario, have been put into operation, 
and power is being supplied to Port Arthur by the Hydro Electric 
Commission. It is, however, proposed to erect four similar units, 
bringing the total development to 75 ooo H.P. 


There are few towns or districts which can boast of such a high 
percentage of houses using electricity as VANCOUVER, B.C: The 
town and district are served by the British Columbia Electric 
Railway Co., and of its 50 348 houses 42 848 (or 85 per cent.) are 
wired. In the city proper 95 per cent. of its 22000 houses use 
electricity, but this record is beaten by the little town of Ioco, which 
has 68 houses all of which have a domestic electric service. 


The Sydney Council propose to enter into an agreement with 
WARRINGAH (N.S.W.) Shire Council for a supply of electricity in 
bulk, the latter Council taking the supply at Manly Council's sub- 
station, and providing their own mains from that point. The 
terms will be: /4 1os. per annum per kVA of maximum demand, 
plus 0.85d. per unit sold, subject to adjustment for variation of cost 
of fuel, wages, etc., and a proportion of the rental charge now 
made to Manly. x 


The Lord Mayor has suggested to SYDNEY (N.S.W.) Council that 
the policy of the electricity supply undertaking should be to produce 
electric light and power at the lowest possible rate, to realise 
sufficient income to cover working expenses, interest, sinking fund, 
and depreciation, and permit of allocation of a maximum of 
Ij per cent. towards relief of rates. The City Electrical Engineer 
recommends that large consumers taking alternating current and 
instaling suitable plant for improving the power factor of their 
demands should be given a reduction of 5 per cent. 


On her recent voyage between London and Sydney the P. and O. 
liner '' Barrabool”’ established a NEW WIRELESS RECORD. The ship 
is fitted with a set constructed by the Radio Communication Co. 
With an S.O.S. 18 V accumulator the ship communicated with 
Port Elizabeth in the day time when 502 miles from that place. 
The previous record with an emergency set was 398 miles. The 
average ship's set is guaranteed to send 350 miles by day and 1 ooo 
miles by night. At 860 miles the “ Barrabool’’ communicated with 
Capetown in the daylight, and night ranges included Adelaide, 2 145 
miles; Perth, 2 430 miles; and Broome, 2 880 miles. The ship 
received messages during practically the whole of her voyage from 
the big station at Leafield. The last message received on the 
“ Barrabool'' from England was when about зоо miles east of Perth 
(W. Australia), or over 8000 from the sending station. The 
distance of 10500 miles was reached when Annapolis (U.S.A.) 
checked the ship's chronometers, and supplied press news. 
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American Notes. 
U.S. Electrical Statistics. 

The U.S.A. Department of Commerce has issued a bulletin giving 
some iculars of the PROGRESS OF THE ELECTRICAL INDUSTRY 
as set out in the fourteenth census of manufacturers. 

In x919 the value of incandescent lamps was $40 296 515 (or 
232.3 per cent) over that of 1914. Tungsten lamps formed 80.9 

cent. of the value of all incandescent lamps in 1919 and 68.5 

r cent. in 1914. 

Telephone apparatus, parts, etc, showed an increase of 
$23 398 702 (or 102.6 per cent.) for the same period. Private 
branch exchange switchboards were valued at $2 287 122 in 1919 
(increase of 410.3 per cent.), but automatic switchboards only went 
up by 331.6 per cent. 

The production of telegraph instruments and apparatus increased 
by 1 2xX4.9 and 1 065.9 per cent. respectively in the five years from 
1914 tO 1919. | 

As might be expected, the ELECTRIC DRIVE is employed extensively 
IN AMERICAN INDUSTRY. For instance, in Massachusetts, which 
ranks fifth as an industrial state, 62 per cent. of the primary horse- 

wer is electrical and over 1 600 ooo ooo units were'consumed by 
its industrial establishments in 1920. The total rating of all the 
motors is given as 1 206 593 h.p., of which about 50 per cent. are 
under 5 h.p. The textile mills require over 657 million units, but 
about 53 per cent. of the energy was generated by private plants. 
The. iron and steel, paper and printing, rubber and leather in- 
dustries are also large consumers of electric power. According to 
the“ Electrical World ” census there are 35 200 motors of 428 578 H.P. 
in use in the textile mills of the State. Of the textile motors 
16700 are under 5 H.P.; over 6o per cent. are belt driven and 
nearly 30 per cent. directly connected, the chain drive being used 
for the remainder. Of the textile motors, 16 700 were d.c. and 
18500 a.c. Eight different d.c. and eleven a.c. voltages appear to 
bein use, but the principal d.c. voltage is 220, though 110 and 550 V 
are extensively employed ; for a.c. the 550 voltage is most used, 
but 220 and rro V are also popular. 

There were on October 31st last 5 532 central generating 
pants in the United States with a total prime-mover rating of 


737 3O H.P. and a total installed generator rating of 14 466 915- 


These figures represent an increase of about 900 per cent. 
since гоо 2, though the progress made in 1920-21 was much below 
the average. The rating of the steam plant is 13 331 933 H.P., 
of which steam turbines account for 86.5 per cent. against 84.5 per 
m in £920, so that the steam engine is being gradually eliminated. 
; е water wheels employed are rated at 6 200 245 Н.Р., and the 
ha Combustion engines at 205 183 H.P. The Pacific States 
b ve the highest figures in hydro-electric works, followed in order 
y the Middle Atlantic, Mountain and South Atlantic States. In 
N Ormia the hydro-electric development represents I 129 954 H.P., 
pra Мы is second with 993 601 H.P., and Washington third with 
H.P. 


: E United States War Department have decided to renew about 
COSE Miles of the SEATTLE-SITKA SUBMARINE cable at an estimated 
Of $x 500000. The whole cable is 2 670 miles long and was 
› years ago. | 
io ed be remembered that in the recent accident on the INTER- 
were UGH Raptp Transit Co. (of NEw York), a number of passengers 
phos Overcome by fumes, whičh were attributed at the time to 
arc. Sene poisoning caused by the use of pyrene to extinguish ап 
findin The “ Electrical World ” states that the Transit Commission's 
рћоз 5, ÍS that the symptoms of the sufferers were not those of 
the boe poisoning, but rather those of smoke fumes arising from 
car "ning of insulation іп a panel box, paint and varnish on the 
chloride > etc. idis 
The T are said to be so diluted as to be negligible. 
Power ederal Power Commission reports that there is more water 
previo development under way in the UNtTED STATES than at any 
Power p period in the nation's history. Applications for water- 
Of 32, €velopments filed with the commission have reached a total 
twice +, Dd involve approximately 20 ооо ооо H.P. or more than 
last y € existing water-power installation of the country. In the 
aggre Car, after the first flood of applications had come in, they 
Bated б ооо ооо H.P. of proposed installation. Up to June 


3°th ; 
Sixty pr t. the report states, the commission had authorised a total of 
Of the la 


€liminary or survey permits and forty-nine licences, eighteen 
асе for transmission lines, the permits involving an estimated 
Project. t On of 2 386 ooo н.р. and the thirty-one licences for power 
| Work. X 932 ооо H.P.—Reuter's Trade Service. 
inter. c has been begun, the '' Electrical World " states, on the 
Electric paecting of the systems: of the Turners Falls Power and 
constru Co. and the Pittsfield Electric Co. in Massachusetts by the 
line whi won of a 110000 V double-circuit, steel-tower line. The 
Uch will be of the same heavy construction used on the other 
at 66 1On lines of the company, will be operated at the start 
басһ eng. №, but the switching and transforming equipment at 
for rro | * 1d the design and insulation of the towers will be suitable 
feature ar? V operation at any time on short notice. A special 
Turners the line is that the towers from the Cabot Station, in 
Circuits , to Greenfield will be arranged to carry two 15 ооо V 
end wig “ОС supplying Greenfield, and the towers at the Pittsfield 
ic two 20000 V lines to be utilised by the Pittsfield 
Housat СО. in its general distribution system throughout the 
"ic Valley.. 
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Foreign Notes. 


PEKING Tramways Company propose to purchase sixty closed 
cars, thirty trailers, four goods wagons, two water wagons and one 
repairing car. {4 is expected that cars will be running in June next. 

According to the '' Frankfurter Zeitung " the Price .Centre of 
the Central Association of the GERMAN ELECTRO-TECHNICAL 
INDUSTRY has decided to increase prices by about 30 per cent. as 
from the Ist inst. . Үз [ 

А national WIRELESS TELEGRAPH CONGRESS, which will be under 
high ministerial and official patronage, will be held at MARSEILLES 
from September 22nd to 25th inclusive. The Secretary is M. 


` Lemonnier, 15, allee Leon Gambetta, Marseilles. 


According to the “ Review of the River Plate," the General 
Electric Co. of America has made an agreement with the Chilian 
Government for the electrification of the CHILIAN STATE RAILWAYS. 
It is believed that the agreement comprises the'electrification of 
the Transandine Railway, but it is conditional upon the ratification 
by the Argentine Government of the fusion of the Argentine and 
Chilian transandine railways. ! 

At the International Fair Conference held at HELSINGFORS 
recently 12 States were represented by 15 delegates. A proposal 
by the Reichenberg Fair delegation for the formation of an inter- 
national agreement for the purpose of co-operation was approved, 
and a committee was appointed consisting of representatives of 
the fairs of Frankfurt-on-Main, Reichenberg (Czecho-Slovakia), 
Malmoe and Padua. The official language to be used at future 
fairs is Esperanto.—Reutéer’s Trade Service. i 


The Treaty of Commerce between SWITZERLAND AND PoLAND 
which was concluded on July 26th, came into force on August 19th. 
By this treaty all concessions made by Poland to other nations, or 
such as she intends to make, are to apply equally to Switzerland. 
The tarift reductions are expressed in percentages, and are to be 
deducted by the Polish Customs in each case. The following 
reductions, among others, are of interest: Locomotives, 30- per 
cent. ; steam turbines, 30 per cent. ; electrical and agricultural 
machinery, 35 per cent.—Reuter's Trade Service. | 


In his report on the industrial and economic situation in CZECHO- 
Stovakia, Mr. R. H. Bruce Lockhart, Commercial Secretary to 
H.M. Legation, Prague, states that the Ministry of Posts and Tele- 
graphs is establishing a net of radio stations in the Republic. The 
main station for international communication is being built at 
Podebrady, near Prague. This station will use a high frequency 
French generator (50-100 kW). Local radio stations are under 
construction at Brno, Ustí, Plzen, Bratislava, Kosice and Uzhorod. 
The radio station at Brno is already in operation, and has a radius 
of 1000-1 500 km. The radio station at Prague-Petrin remains 
under military control. 


The eighteenth Congress of the UNION INTERNATIONALE DE 
TRAMWAYS, DE CHEMINS DE FER D'INTÉRET LOCAL ET DE TRANS- 
PORTS PUBLICS AUTOMOBILES will be held at Brussels under the 
patronage of the Belgian Government from October 2nd to 7th. 
As usual, the proceedings will include the consideration of reports 
prepáred as a result of answers to a questionaire and the subjects 
thus dealt with fwill include '' Motor Bus Service Organisation in 


Great Cities,” on which the reporter is Mr. H. E. Blain, and “ Modern 


Improvements in Tramway Rolling Stock,’’ on which the reporter is 
Mr. C. J. Spencer. Other matters which will be discussed are the 
relation of pre-war and post-war tramway expenses; automatic sub- 
stations ; the application of electric welding ; the economic situation 
of the Swiss Railways from 1913 to 1920 ; mercury vapour rectifiers 
in tramway working; the development of tramways by the motor 
bus; various systems of electrification for light railways and one- 
man cars. | 


Exhibition Notes. 


A WIRELESS TELEGRAPHY EXHIBITION will be held in Paris on 
the Champs de Mars from August 25th to October 2nd. 

The Lyons FAIR, at which there will be two conferences on heat- 
ing and lighting, will be held this year from September 15th to 
October 22nd. 

The British Electrical Development Association is informed by the 
Committee which is arranging the WARRINGTON ELECTRICAL 


-EXHIBITION that the week commencing Monday, November 27th, 


has been fixed provisionally for this exhibition. 

The FOURTH COMMERCIAL FAIR will be held at BRUSSELS from 
April gth to 25th, 1923, and the sections will include :—Electrical 
industries, metallurgy and mechanism, motor cars, india rubber, 
scientific instruments, etc. Applications should be addressed to 
I9, Grand Place, Brussels. · 

At the PARIS AERO EXHIBITION, which is to be held at the Grand 
Palais, Paris, from December 15th to January 2nd next, the exhibits 
will include every product entering directly or indirectly into the 
aeronautical industry. Application forms can be obtained from the 
Department of Overseas Trade. | 

THE LITHUANIAN INDUSTRIAL AND AGRICULTURAL FAIR which is 
to be held at Kovno from September roth to 20th, will have a 
section devoted to machinery and electrical appliances. Full 
information regarding space rates, etc., can be obtained on applica- 
tion to the Department of Overseas Trade. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

Dover HARBOUR BOARD. September 4th.— Electrical sundries 
for six months. Tender forms from Mr. Rutley Mowll, Castle 
Street, Dover. | 

MERTHYR TYDFIL BOARD OF GUARDIANS. September 5th.— 
Electrical fittings for six months. Tender forms from the Clerk, 
Mr. Frank T. James, High Street. 

NEWPORT (MON.) GUARDIANS, September 12th.—Electric light 
fittings, ironmongery, engineers’ stores, etc. Forms of tender from 
the Clerk, Queen’s Hill, Newport, Mon. 


AUSTRALIA. 


POSTMASTER-GENERAL'S DEPARTMENT, MELBOURNE, September 


20ih.—Switchboard apparatus (October 17th); automatic c.b. 
telephone equipment, with all associated equipment. Specifications 
can be obtained at Room ror, Australia House, Strand, W.C.2. 


VICTORIAN ELECTRICITY COMMISSION, November 4th.—Trans- 
formers, induction regulators and switchgear for Morwell power 
scheme. Specification (No. 293) from the Agent-General, Melbourne 
Place, Strand, London, W.C.2. 

VICTORIAN ELECTRICITY COMMISSION, 22, William Street, Mel- 
bourne. January 15th.—Four water tube boilers, each 4 500 sq. ft., 
with pumps, piping and structural steelwork for boiler house.— 
Reuter’s Trade Service. 


EGYPT. ; 

MINISTRY OF PuBLic Works, Cairo. September r1.—Supply 
and installation of a switchboard and a system of feeders in armoured 
cable for works of the Palais de Ras el Tine at Alexandria.— 
Reuter's Trade Service. 


SOUTH AFRICA. 

BLOEMFONTEIN MUNICIPALITY, September 20th.—1,200 yards of 
four-core 0:2 sq. in. paper insulated armoured cable suitable for 
working at a pressure of 660 V.—Reuler’s Trade Service. 

SOUTH AFRICAN RaliLways, October 18th.—Maritzburg-Glencoe 
Power House Equipment, as follows : (Tender D. 1417) coal handling 
plant; (Tender D. +418) ash handling plant; (Tender D. 1430) 
circulating water screening plant. 
print and forms of tender for each of the above sections may be 
obtained at the Office of the High Commissioner for the Union of 
South Africa, Trafalgar Sqtiare, London, W.C.2. The consulting 
Engineers, to whom application for any further technical information 
may be made, are Merz and McLellan, 32, Victoria Street, S.W.1. 


GRAVESEND CORPORATION have accepted the tenders of the British 
Thomson-Houston Co. for a turbo-alternator, £17 623; and W. Н. 
Allen, Son and Co. for condensing plant, £4 427. 

NORTHAMPTON CORPORATION have accepted the tenders of the 
Brush Electrical Engineering Co. for a light-weight tramcar top 
cover, £270 ; and A. Stark and Co. for relaying portions of tramway 
track (with new rails), £5 970 16s. | 

BLACKPOOL Tramways Committee have approved of the action 
of the Borough Surveyor in provisionally placing an order with 
Walter Scott, Ltd., for 215 tons of tram rails required for the 
relaying of the track in Warbreck Road and Dickson Road. 

SOUTHWARK (LONDON) ELECTRICITY COMMITTEE have accepted 
the following tenders :—Enfield Ediswan Cable Works (cables), 
£905 105.; Hackbridge Cable Co. (cables), £379 1s.; British 
Insulated and Helsby Cables (feeder pillars), £192; Union Cable 
Co. (bus bars), £180. 

The Lonpon ELECTRIC RAILWAY HAVE PLACED CONTRACTS for 
the design and building of a sample electric all-steel passenger coach, 
embodying all latest improvements, with the following firms: 
Metropolitan Carriage, Wagon and Finance Co. ; Gloucester Railway 
Carriage and Wagon Co. ; Leeds Forge Co. ; Birmingham Railway 
Carriage and Wagon Co. ; and Cammell Laird and Co. 


CHARLES ERITH AND Co. have received repeat orders from the 
Union d'Electricité, Gennevilliers, Paris, for (1) a fifth 36-retort 
Riley stoker for their fifth Stirling boiler, and (2) for two special- 
extended 18-retort Riley stokers for two large Babcock and Wilcox 
boilers. Further, the Compagnie Parisienne de Distribution 
Electrique, St. Ouen, Paris, who have already installed four 36-retort 
Riley Stokers, have placed a repeat order for six more of same size. 


In connection with the conversion of the Bombay telephones to 
the automatic system the BoMBAY TELEPHONE COMPANY has 
placed a contract for the equipment of a telephonc exchange of 
II 000 lines, costing approximately £180 ooo, with the Automatic 
Telephone Manufacturing Company, Ltd., of Liverpool. The 
installation is expected to be completed in two years. The contract 
for the instruments, which will probably amount to another £50 000, 
has not yet been placed.—Reuter's Trade Service. 

DANIEL ADAMSON AND Co. have received an order for one of their 
latest patent electricallv-driven crude sewage lifting plants for 
Cropper's new factory at Thatcham, Berks. The design of this 
installation is of special interest in that the motor-driven com- 
pressors deliver the air direct into the sewage ejectors. The 
inventors claim that the absence of any air storage receiver, with its 
inseparable leakage losses, is a great factor, for it means that no 
unnecessary compressed air will be used and, incidentally, the H.P. 
of the motors and the consumption of current is reduced by 50 per 
cent. Mr. W.C. Easdale is the consulting engineer to the scheme. 


The Electrician. 


Separate specifications, blue 


August 25, 1922 


Catalogues, Price Lists, &c. 


ELECTRICAL COMPONENTS, LTD., have issued a new abridged net 
price list of electrical accessories. 

A pamphlet is to hand from the KEY ENGINEERING Co., giving 
particulars of their Key-Fibre conduit and troughing. 

Details of PARKINSON A.C. MOTORS are given in an illustrated 
brochure (No. ror) issued by F. and A. Parkinson, Ltd. 


A new catalogue (No. 73) is to hand from L. G. HAWKINS AND Co., 
giving particulars оѓ“ Universal ” electric appliances for the home. 

SUPERLAMP, LTD., are circulating their September net price list 
of cable, switches, lamp holders, lamps, bowl fittings, electric fires, 
house telephones, etc. | 


We have received from the WirsoN-Worr ENGINEERING Co. 
advance copies of leaflets of a new catalogue the firm are getting out 
relating to their fractional H.P. motors. 


An illustrated folder describing a small type ironclad distribution 
board of from 5-15 A capacity has been issued by the manufacturers, 
the MIDLAND ELECTRIC MANUFACTURING Co. 


We have received from Justus Eck AND S. Brook a copy of a 
new publication which they have just issued dealing with Garbe 
Lahmeyer Oil-Immersed Transformers. 


A booklet on ELECTRIC DRIVING IN SCOTTISH WOOLLEN MILLS, 
by A. W. Stevenson, B.Sc. (Edin.), Wh. Ex., reprinted from ‘THE 
ELECTRICIAN Of February 22nd, has been published by the English 
Electric Co. 


The REX ELECTRIC FLAT IRON. is the subject of an illustrated 
pamphlet issued by a/s Elektrisk Bureau, Christiania, for which 
James McMillan and Co., Clun House, Surrey Street, London, are 
the sole agents. 


Nos. 11 and 12 of TRANSFORMER ABSTRACTS published by Johnson 
and Phillips are to hand. The former deals with ‘Transformer 
Losses, Efficiency and Regulation" ; and “ Parallel Operation of 
Transformers ” is the title of No. 12. 


The A.C.E.C. quarterly Bulletin No. 95 for July to September, 
which has just been issued, contains some interesting articles 
on the electric driving of rolling mills, centrifugal pumps, electric 
winding gears, etc. 

Particulars of all types of portable batteries for motor car starting, 
lighting and ignition, wireless and other similar work, manufactured 
by the CHLORIDE ELECTRICAL STORAGE Co., are given in a new 
catalogue circulated by the firm. 

A loose-leaf booklet has been published by the TRIUMPH ELECTRIC 
MANUFACTURING Co. dealing with the many types of electric fans 
which the firm make, including desk, table and bracket, railway, 
ship, porthole, exhaust, and ceiling types, etc. 

THE C.A.V. WiRELESS BATTERY is described and illustrated in 
a folder circulated by C. A. Vandervell and Co., who have obtained 
the exclusive right to manufacture threaded rubber insulated 
batteries throughout Great Britain and Ireland. 

The ENGLIsH ELECTRIC COMPANY have sent us a copy of their 
new Publication No. 365, illustrating and briefly describing the 
Seewer governing device for impulse turbines. They also send a 
copy of their Publication No. 372, containing various illustrations 
of rolling mill drives installed by them. 

The Aerial Derby which was held on August Bank Holiday was 
the fourth successive Derby in which the machines gaining first 
and second place have been fitted with B.T.-H. MAGNETOS. The 
machines gaining second, third and fourth places in the '' August 
Open Handicap ” this year were also fitted with B.T.-H. mag- 
netos. 

The GENERAL ELECTRIC Co. have just issued a new edition of 
their booklet describing '' Magnet " electrical cooking appliances. 
The list covers a wide range, including kettles, food warmers, 
sterilisers, boilers, shaving pots, saucepans and urns, grills, toasters, 
hotplates and cookers, while a section is devoted to electric irons 
for domestic and industrial use, electric glue pots, sealing wax 
heaters, pipe lighters, etc. АШ prices have been revised to present- 
day level, substantial reductions having been effected. 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 

THE CABINET MakER.—Annual Colonial Number: “ Indian 
Woods for Furniture and Decoration "; ‘‘ Colonial Hotel Decora- 
tion "' ; “ South Africa as a Market for Furnishing.” 

THE CHEMICAL AGE.—Special Chemical Engineering Plant and 
Machinery Number: ' New Materials for Use in the Construction 
of Chemical Plant," by W. H. Coleman, F.I.C., M.I.Min.E. ; 
“Chamber Plant for the Simultaneous Production of Oleum and 
Chamber Acid”; ' American Wooden Tank and Vat Practice," 
by D. M. Newitt, B.Sc. 


THE FRUIT GROWER.—"'' Revival of Rural Industries ” ; '' Mosaic 
Disease of Raspberries ” ; “ The Apple and the Hoarding.” 

GARDENING JILLUSTRATED.—' А National Rose Garden”; 
“Rambler Roses " ; “ The A.B.C. of Gardening." 

THE Gas WoRnLp.—" Analyses of Gas Companies’ Accounts " ; 
" Determination of Tar in Gas" ; “ Charging by Therm.” 

THE HARDWARE TRADE JOURNAL.—Special Colonial Issue: 
““ Our Hardware Trade with the Dominions and Colonies ” ; “ The 


British Empire Exhibition " ; '' Differences in Cutting Off Metals.’ 


A ugasi 25 А 1922 


Companies’ Meetings, Reports, etc. 
The -AMERICAN TELEPHONE AND TELEGRAPH Co. announce a 
quarterly dividend of 2} per cent. 


AGAR, CROSS AND Co. announce an interim dividend of 74 per 
cent. (actual), less tax, on the ordinary shares. 


Tux IMELBOURNE ELECTRIC SuPPLY Co. announce an issue of 
{300 ООО б per cent. redeemable general mortgage debenture stock. 


ELECTRO-BLEACH AND By-Propucts announce an interim divi- 
dend of 34 per cent., less tax, on the preference shares in respect 
of the current year. 


The BRITISH COLUMBIA ErECTRIC Rattway Co. has declared 
dividends of 3? per cent., free of tax, both on the preferred and 
deferred ordinary stocks, in respect of the year ended June 30th. 


The profit of ABERDEEN SUBURBAN TRAMWAYS Co. for the half- 
year ended July 31st was {1 971, plus £3 343 brought in, making 
15314. The directors propose adding £1 ooo to renewal and depre- 
cation account, making it £23 300. A dividend has been declared 
atthe rate of 7 percent. for the year. Directors’ fees absorb about 
Атоо, leaving {2 027 tọ be carried forward. 

The accounts of the INDO-EUROPEAN TELEGRAPH Co. for 1921 
show receipts, including transfer fees and {17 751 from investments, 
of 4176 555. The amount available is £38675, less £7 553 for 


corporation tax and income-tax, leaving £31121, plus £16 620 ` 


brought in, making £47 741. A final dividend of {1 2s. 6d. per 
share, free of tax, making 7 «per cent., free of tax, has been paid, 
leaving £17 991 to be carried forward. 

The accounts of PETTERS, Lro., for the year ended March 31st, 
after providing for depreciation and bad and doubtful debts, and 
after transferring [25 000 from reserve to meet losses on stocks, 
show a balance of £10 917, which the directors recommend be carried 
forward. The directors regret that the position does not warrant 
payment of any dividend at present. The business of Vickers- 
Petters, Itd., in which the company has a large shareholding, has 
been sirnilarly affected by the conditions referred to above. | 

The report of WALTER Scott, Lro., for the year ended June 3oth, 
states that the balance of profit brought forward from last year’s 
accounts is {10 827. The operations of the several departments of 
the company’s business for the 12 months, including interest on 
investments, and after taking into account adjustments on account 
of war taxation, have resulted in a surplus of £13 430, giving a total 
of {24 256. Out of this the following amounts have been provided : 

rectors’ fees for the year to June 30th, £2 500; interest on 4 per 
cent. debenture stock for the year, {12 ооо; amount carried to, 
Special reserve, /7 531, leaving £2 225 to be carried forward. 


The directors of the SINGAPORE ELECTRIC TRAMWAYS СО. announce 


that, Owing to the urgency of the matter, it has not been found : 


вые to carry out the authority given by the debenture holders 
eff * meeting on July 26th, as it is found that the creation of an 

ective Security, to be given to the Shanghai Electric Construction 
» WOuld involve a serious delay in consequence of the necessity 


en Security being registered in Singapore. With a view, there- 
decid to rninimising delay and as a precautionary measure, it was 


PRES inn to apply to the Court forthwith for the appointment of a 

made €r for the debenture holders, and on August 3rd an order was 

may pP Pointing Sir William Plender receiver and manager. Money 

à new borrowed by the receiver without the necessity of registering 

althou Security in Singapore, and in this way effect will be given, 

the dene 1n a different form to the course of action sanctioned by 
€nture holders. 


Addressing the shareholders at the annual meeting of the 
(COLOMBIA) WATERWORKS, Lro., last week, Mr. 
that afte Jenks (chairman of the company), who presided, said 
dentia] ter lengthy negotiations, delayed somewhat by the Presi- 

n elections, the municipality had offered to guarantee on the 
to give Waterworks a minimum dividend of £6 ooo per annum, and 
Tequire Bu adequate guarantee for the new money which would be 
of for the extension of the waterworks and for the installation 


- 


to be 116 light plant for the town; the surplus profits from both 
This м чау divided between the municipality and the company. 

аз а much better proposal for the company than the agree- 
in; Ch was now in force. The municipality's guarantee was 
соты È ed in years, but they retained the right of purchasing the 
Cent. a d enterprises after five years at a valuation plus 15 per 
41141 after ten years at a valuation plus то per ceut 


ANGLI Age Sing the shareholders at the annual meeting of EAST 
Tegret ty E-.ectricity, Ітр., Мг. W. R. Bradbrook expressed great 
Ietirer c, 1 advancing years and failing health had compelled the 
Manshj nt of Mr. P. C. N. Peddar from the Board after a chair- 
nad deci 2f twenty-four years. The Electricity Commissioners 
Interest €d that the extensions contemplated were to the public 
that with should be profitable to the company. It was hoped 
Would oy Ut undue delay the Government Departments concerned 
Trade p. T COme the difficulties of financing the scheme, under the 
during the! ties Act. Meanwhile, the business of the company 


Profits Past financial year had shown substantial progress, the 
Connecteg "Ung increased by £1 100—the additional consumers 
additional to the mains number about 400—and there were 161 534 
towns ng. "Hits sold. The success of the company in the eight 
the demang UPPlied had brought with it a tremendous increase in 


Íor electricity, causing the directors a good deal of 
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directors :—W. Paxman, P. A. Sanders, and R. Franklin. 
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anxiety in dealing with it adequately, in face of the financial diffi- 
culties of the post-war period. At an extraordinary meeting held 
subsequently a proposal to issue 30 ooo of the unissued ordinary 
shares as preference shares (7 per cent. cumulative) was agreed to. 


In the report of Brown, BoveER!I AND Co., for the year ended 
March 31st, the directors point out that the prudence which was 
observed in the establishment of last year's balance-sheet has 
been only too well justified by subsequent events. During the 
year under review the general situation, and particularly the 
situation in the Swiss industries, has become considerably worse. 
Orders are very scarce, and prices quite insufficient even without 
having regard to the fact that the reduced scale of production has 
brought a natural increase in costs, During the year the number 
of workpeople employed in the works at Baden was reduced from 
3,258 to 2,518, while at Munchenstein the number fell from 989 to 
565, and even so they are only working at 88 per cent. of their 
normal capacity. The directors do not believe that they have yet 
rcached the full extent of their difficulties. In the company's Swiss 
workshops the principal activity during the year has been the 


manufacture of electric locomotives, particularly the new express . 


locomotives with individual axle controL The favour which these 
locomotives have found abroad is illustrated by the fact that engines 
of the same type, only considerably more powerful, are ordered 
by the German railway administration for the expresses on the 
Bavarian lines from the company’s Mannheim works. The net 
profit for the year amounted to 1 082 665 francs. No dividend will 
be paid on the ordinary shares, and 782,665 francs will be carried 
forward. | | 


New Companies: 


W. & J. Jamieson. 
W. AND J. JAMIESON, LTD. (12 325).—Private company. Reg. in 


Edinburgh August sth. Capital, £1 ooo in ХІ shares. Scientific 
instrument makers, model and electrical engineers, etc. First 
directors: J. Jamieson, W. Craig, and R. Harley. Solicitors, 


D. and J. Hill. Registered by J. Rankin, 138, West Regent Street, 
Glasgow. ° 


Almondsbury and District Eloetrie Supply Co. 

ALMONDSBURY AND DISTRICT ELECTRIC SuPPLY Co., Lrp. 
(183 582).—Private company. Reg. August 4th. Capital, £3 ooo 
in {1 shares. To carry on at Almondsbury, Glos., and elsewhere, 
the business of an electric light and supply company. Permanent 
directors : W. D. Goodenough and C. J. T. Tanner. Reg. office: 
62, Hampton Road, Redland, Bristol. 


Mersey Insulation Co. . | 

MERSEY INSULATION Co., LTD. (183 630).—Private company. 
Reg. August 8th. Capital, {150 ooo in ХІ shares. Manufacturers 
of refrigerating and insulating plant, electricians, etc. Subscribers : 
W. E. Clutterbuck and H. Evans. Reg. offices: 58-64, Strand 
Road, Bootle. 


Soottish Wireless Telephone Supplies. 
SCOTTISH WIRELESS TELEPHONE SUPPLIES, LTD. (12 320).— 
Private company. Reg. August зга. Capital £1 500 in £1 shares. 


To manufacture, buy and sell apparatus appertaining to wireless | 


installations (telephonic or telegraphic), etc. First directors: 
J. A. Brockie, A. Brockie, and J. Johnston. Кер. office: 82, Crown 
Street, Aberdeen. ` Й 


Hull Wireless Со. 

_ HurL WinELEss Co., Lrp. (183 624).—Private company. Reg. 
August 8th. Capital, {500 in £r shares. Manufacturers of, agents 
for and dealers in instruments, apparatus, and accessories used in 
connection with radio or wireless telegraphy and telephony, etc. 


First directors : Mrs. F. H. Jones and К. H. Moseley. Reg. office : 


6, Wright Strect, Hull. 


Electrioians, Ltd. | 
ELECTRICIANS, LTD. (183 536).—Private company. Reg. 

August 2nd. Capital, {roo in 5s. shares. Electrical engineers. 

Permanent directors: A. S. Newman, A. J. Taylor and J. R. 


Buckeldee. Reg. by C. Doubble, 14, Serjeants' Inn, Е.С. 


Alpha Electric and Oxy Acetylene Welding Co. 

ALPHA ELECTRIC AND Oxy ACETYLENE WELDING Co., LTD. 
(183,727).—Private company. Reg. August 14th. Capital, £2,000 
in £1 shares. To carry on business as indicated by the title. Sub- 
scribers: J. F. Gumm,Gladys Jones. Solicitors: Phoenix and Levin- 
son, Dumfries Chambers, 8, Dumfries Place, Cardiff. 


Manchester Radio Company. 
MANCHESTER Rapio Co., Lip. (183,746).—Private company. 
Reg. August 14th. Capital, {1,000 in £r shares. To carry on 
business as indicated by the title. Subscribers : ——F. H. McCrea 
(chairman), J. H. McCrea. Reg. office: 155, Oxford Street, 
Manchester. | 


Paxman Loeom -tive Valve Gear Co., Ltd. 

PAXMAN LOCOMOTIVE VALVE GEAR Co., LTD. (183,679).—Private 
company. Reg. August roth. Capital, £5,000 in £r shares. To 
adopt an agreement with P. A. Sanders and to carry on the business 
of mechanical, electrical, mining, general engineers, etc. n 

eg. 


office : Standard Iron Works, Colchester. 
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"COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


[NorE.—The publication of extracts from the “ Registry of 
Oounty Court Judgments ” does not imply inability to pay on the 
p of the persons named. Many of the judgments may have 

settled between the parties or paid. Regi judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


BROOKS, William Pettitt (trading as BROOKS AND WHITE), 
M Maclise Road, W. Kensington, electrical engineer. {22 5s. 

uly sth. 

CALDWELL AND SON, 26, Victoria Road, Hale, electrical engi- 
neers, {17 14s. 6d. June 3oth. ` 

CURTIS, Мт. F. A. (late trading as CURTIS AND SON), 45, Pelham 
Road, Southsea, electrician. {20 105. 2d. June 30th. 

DE COSTER AND CO., LTD., 102, Boundary Road, St. John's 

. Wood, electrical engineers. Хто 8s. rod. July 4th. 

EVANS, DEWHURST AND COLLEY, LTD., Cardiff, electrical 
contractors. £22 65. 2а. April 5th. 

MAKINSON, Mr. (trading as MAGNET ELECTRIC LIGHTING 
CO.), 138, Wallasey Road, Wallasey, electrical engineer. 
£14 14s. 7d. June 27th. 

MORGAN, A. J. AND CO., 12, Regent Road, Liverpool, electrical 
contractors. {£31 2s. rod. June 28th. 

RAYMOND, Mr. B. G., c/o 27, Lisle Street, Leicester Square, W.C., 
retailer of electrical appliances. {12 os. 5d. July 5th. 

TAYLOR, Katherine Diana May (Miss) (trading as SPURBER 
MANUFACTURING CO.) 1a, Luxor Street, Camberwell, 
electrical engineer. {11 125. June 215%. 

THOMAS AND EVANS, Salubrious Passage, Swansea, electrical 
engineers. {21 July 3rd. 

TUDOR, Mr. H. C., 24, Queen Street, Wolverhampton, electrical 
engineer. £25 145. rod. June 21st. 

VEVERS, Mr. J., 45, Queen Street, Maidenhead, electrician. 
£24 8s. 6d. June 2oth. 


Mortgages and Charges on Limited Companies. 
(Notz.—The Companies Act of 1908 provides that every Mort. 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in ing its annual Su under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been-so registered. In each case the total debt prior to the 
nt creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.] 


EAGLE ELECTRIC LIGHT AND POWER CO., LTD., Faringdon. 
Registered August 3rd, £750 debentures; general charge 
*—— —. April 11th, 1922. 

GENERAL ELECTRIC CO. LTD.—Land Registry charge on 
Osram G.E.C. Lamp Works, Brook Green, Hammersmith, 


dated August 11th, 1922, supplemental to trust deed dated . 


July 22nd, 1921, securing £3 500000. Trustees: London 


City and Midland Executor and Trustee Co., Ltd., 5, Thread- 


needle Street, E.C. 

GENERAL WIRELESS LTD., London, W.C.—Registered August 
5th, £230 debenture to F. H. Burgess, 11, Clement's Inn 
Passage, W.C. ; general charge. 

SCOTT (JAMES), LTD., Bootle, electrical engineers.— Registered 
August 12th, charge by way of deed of disposition and back 
letter rendering the disposition redeemable, to Bank. */12 ooo. 
September Ist, 192r. 


Satisfaction. 

ENGLISH ELECTRIC CO., LTD., London, W.C.—Satisfaction 
registered August roth, {29 200, part of amount registered 
October 3rd, 1919. 


Private Meetings, etc. 

[Inclusion under this heading does not necessarily imply failure. 
Many private meetings ave called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
FULLER'S UNITED ELECTRIC WORKS.—A notice is being 

issued to the unsecured creditors of this company to the effect 
that consequent upon the trade depression it is necessary to 
take steps to reorganise the capital. The company has con- 
sulted Sir Arthur Whinncy, who is engaged on a scheme which 
will be submitted to a meeting to be held at the earliest possible 
date. It will be remenibered that in 1920 the company made 
an issue of 200000 7 per cent. notes in order to provide 
additional working capital. These notes do not mature until 
1925. It is hoped that the business, which has a valuable 
connection, will be kept on foot until the scheme has matured, 
and to this end the directors are refraining from paying such 
sums as are due to unsecured creditors so as to prevent anyone 
obtaining a preference. In the meantime the business is being 
carried on in order to preserve the goodwill, any necessary 
supplies being paid for in cash. 
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London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Bankruptcy Information. . 

BORROWS, William Henry, Werrington, electrician. Receiving 
order, August 14th. Debtor’s petition. 

CALDWELL, William, trading as CALDWELL AND SON, 26, 
Victoria Road, Hale, Chester, electrical engineer. First 
meeting, August 29th, 3 p.m., Official Receiver's Offices, 
Byrom Street, Manchester. Public examination, September 
I5th, 1o a.m., Court House, Quay Street, Manchester. 

DENNIS, Frederick Hungate, 124, New London Road, and 2ic, 
High Street, late 20, High Street, Chelmsford, electrical engi- 
neer. Receiving order, August 19th. Debtor’s petition. | 


Bankruptey Proceedings. | 

PORTER, Frank, electrical engineer, 17 Goldhawk Road, Shepherd's 
Bush; and 23, Cromwell Avenue, Hammersmith. Statement 
of affairs shows unsecured liabilities /696, and assets valued at 
£226. At the first meeting of creditors it was stated that in 
August, 1921, the debtor and a partner began business as 
electrical engineers, his partner contributing /400 capital, and 
they traded together as Porter and Simpson at 23, Cromwell 
Avenue, Hammersmith. In October following his partner 
withdrew and the debtor continued alone, but owing to a 
shortage of working capital the trading was unsuccessful. He 
attributed his present position fb lack of business knowledge 
and to slackness in trade. The case was left in the hands of 
the Official Receiver. Creditors include :—Colley and. Co., 
£62 ; Electric Generator Co., £33 ; General Electric Co. (Ltd.), 
£47; Huddleston, P., and Co., £51; Hedberg, Trevor, £15; 
Kent, F. K., £40. 

ROLLIN SON, Joseph Ernest, 5, Tavistock Chambers, Beastmarket 
Hill, Nottingham, electrical engineer and contractor. The 
first meeting of creditors was held on August 21st at Notting- 
ham, the statement of affairs showing a deficiency of £643. 
Debtor commenced business on his own account as an electrical 
engineer at his present address with {50 savings. He traded 
alone until February, 1921, when he was joined by a partner, 
who put in £400, but the partnership was dissolved in February 
last, debtor taking over the assets and liabilities and continuing 
by himself. The liabilities were returned at {980, net assets 
Í337. Mr. Н. F. Holloway, of Messrs. Derbyshire Bros., was 
appointed trustee, assisted by a committee of inspection. 

ROWE, Edward George, trading as DAVIES AND ROWE, ттд, 
Dunraven Street, Tonypandy, Glam, electrical engineers. At 
the public examination of this debtor at Pontypridd last week, 
it was stated that sufficient money had been lodged with the 
Official Receiver to enable the creditors to be paid 20s. in the 
{ and costs of the proceedings, subject to a certain claim 
being withdrawn. The examination was closed, the Registrar 
commenting on the satisfactory features of the case. According 
to the statement of affairs the deficiency amounted to £854. 


Prices of Metals, Chemicals, etc. 


TUESDAY, AUGUST 22. 


Price. Inc. Dec. 
Copper— 
Best Selected .. per ton {66 o o — — 
Electro Wirebars ... P £70 15 о — ; 
H.C. Wire, basis .. рег lb. ов. rod. — Xd. 
Sheet МР es 2 os, 10}d. — — 
Phosphor Bronze Wire (Telephone) — 
Phosphor Bronze Wire, 
basis .. per lb. rs. 2 р. — 53d. 
Brass 60/40— 
Rod, basis T аё 7d. — — 
Sheet, basis as js 93d. — — 
Wire, basis A ii 1014. — — 
Píg Iron— 
Cleveland Warrants perton  /4 15 o IS. — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о o — — 
Lead Pig— 
English .. єз " £26 о о — „ — 
Foreign or Colonial Pt £24 15 о 5S. — 
Tín— 
Ingot T ke " £161 5 o {2 10 о — 
Wire, basis .. per lb. 2s. 284. ва. — 
Aluminium Ingots perton {100 о о — — 
Spelter .. š F ji {зї то о 7s. 6d. — 
Mercur D .. per bottle {11 17 6 IOS. — 
Sulphur (Flowers)—Ton £10 10s. Sodium Chlorate—Per lb. 33d 


Sulphuric Acíd (Pyrites, 168°) 
per ton, £7 10s. 

Sodium Bichromate.—Per lb. 5d. Copper Sulphate——Per ton, 
Boric Acid (Crystals). Per ton £60. £26 5s. 
Rubber.—Para fine, 1044.; plantation 15% latex, 7d. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., & the rubber prices by W. T. Henley's Telegraph 
Works Co., Ltd. 


„ (Roll-Brimstone)—per ton 
£9 105. 
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SPECIFICATIONS PUBLISHED. 


ойо abstract from some of the specifications recently published have been 
The fi Med by Messrs. MEWBURN, ELLIS & Co., Chartered Patent Agents, 
ою anak 73. y-lane, London, W.C. 
COMPLETE ЅРЕСІРІСАТІСИВ. 


Ld 


154622 SIE MENS-SCHUCKERTWERKE GES. Protective apparatus for ring mains or 
line S in which the direction of the electrical energy is liable to vary. 
2/12/19. J 
179 233 CAS Пил к А. S. (WESTINGHOUSE Lamp Co.). Vapour electric current 
rectifying apparatus. (4/1/21.) 
157 454 SEMN AND CONRAD (Firm or). Means for extinguishing arcs. 
(18/9/16. . 
1799240 REYNOLDS, R. W. Electrical heater resistance elements. AT 
179252 REES, D. E. W. Electrically-controlled gas valves. (27/1/21. 
179254 DOWLING, J. J. Electrical means for detecting, observing, indicating, or 
measuring minute movements. (27/1/21.) 
19271 Ножт1х, 1. Telegraph and telephone systems.  (31/1/21.) 
179 292 конс ат, г) Combined electric plugs or holders and circuit-breaking devices. 
| 2/2/21. 
179295 BY &NE, E. L. W. Submersible electrical machinery. (2/2/21.) 
179307 GENERAL ELecTRIC Co., Lro., and Triprz, C. F. Electron discharge 
apparatus. 43/2/21.) 
179313 S H. F. Electric plug switches, switch fuses, and the like. 
3/2/21. 
159871 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electrically-heated cooking 
ranges. (1/3/20.) 
179319 WINTER, G., and WINTER, R. Electrical switches. (5/2/21.) 
179320 BuznLEIGH, J. W. Dynamo-electric machines. (5/2/21.) 
179321 ECKERSLEY, P. P., FunNIvAL, J. M., VELDE, Н. R. C. V. DE, and STEWART, 
JUN., J. Means for supplying current to valve-amplifiers employed in 
wireless signalling. (5/2/21.) 
158890 Szarvasy, I. Manufacture of carbon electrodes. (29/11/17.) 
179328 WaLsn, P.J. Heavy current transmitter or repeater for telephony. (9/2/21.) 
159873 SANTUARI, Е. Arrangement for the recovery of energy in electrical railway 
Systems employing serics-connected direct-current motors. (1/3/20.) 
179336 CRABTREE, J. А. Electric plug and socket couplings. (14/2/21.) 
169678 M TrALLURGIQUE ELECTRIQUE. Electric insulators. (27/9/20.) 
179343 SA v E KER, T. J. Gas or electric light fittings. (17/2/21.) 
179347 Bruitisn Tuomson-Houston Со., LtD., and Сіихкка, R. C. Wireless 
receiving apparatus. (10/2/21.) (Addition to 135 932.) 
I?9 359 up у is Electric light lamp sets for motor-cycles and side-cars. 
X / 3/21. 
179369 T&RIPPEz,S.H. Safety apparatus for electric tramways and the like. (8/3/21.) 
179378 PARE Y, E. Insulators for supporting electric conductors, (15/3/21.) 
179424 Er. EcTRIC Fires, Lro., NEwHousz, F. L., and 5мітн, С. Н. Method of 
nieounting the terminals of electrical heating elements and tbe like. 
(28/4/21.) | 
179436 TAY Lon, A. M. Means for and methods of inter-linking electric power 
Stations. (2/2/21.) 
179437 Kana navasur К. Incandescent electric lamps. (11/5/21.) 
179460 BRITISH TuowsoN-HoUsTON Co., LTD. (GENERAL ELECTRIC Co.). Electric 
TE conductors and method of insulating the same. (1/7/21.) 
7159 Mi-crmoPrOLITAN-VICKERS ELECTRICAL Co., LTD. ommutator dynamo- 
1; cClectrical machines. (30/7/20.) 
А 3744 PPIF ene, E. High-tension electric condensers. (5/1/21.) 
79 967 &cH, E. F. W., and Krist, E. Process of and apparatus for the utilisation 
156 6 Of cosmic electricity. (15/11/20.) | 
55 GES. pur DRAHTLOSE TELEGRAPHIE. High and low frequency telephone 
157 12 Systems. (7/1/20.) 
3 SrzEMENS-SCHUCKERTWERKE GES. Arrangement for the suppression of the 
157 326 €arth leakage current of high-voltage networks. (25/5/18). 
SUE м mNS-SCHUCKERTWERKE GES. Arrangement for the compensation of 
Charging currents of high-voltage networks. (2/6/19.) (Addition to 
158253 A x 17.123.) 
Xr.-Grs. Brown, Boveri ЕТ Cre. Vapour electric rectifier systems. 
RixKsrLEy, P. Trolley pole attachments for electric trams and the like. 
180,002 N (2 /2/21.) : 
EIGHBOUR, A. С. L. Magneto-electric machines for engine ignition 
180 ооу S Purposes. (10/2/21.) > 
їтүзү, J. T. Electric motors for talking machines. (11/2/21.) 
ESTERN ELECTRIC Co., Lro. (WESTERN ELrEcTRIC Co., INc.). Methods 
Of and means for measuring unbalance of telephone and like lines. 
180 029 ART | 
180 032 Ke NRO, D.S. Electric conductors for internal wiring of buildings. (14/2/21.) 
180 038 F, LUENDORFER, R. Cut-out for electric circuits. (15/2/21.) 
180045 C EE Tcurm, J. Y., and Saunpers, C. W. Electric light fitting. (16/2/21.) 
Alver.ey, J. E., and HicurigzLD, W. E. Commutators for electric 
189 949 S Machines. cn 
TONE AND Co., Lrp., J., and DARKER, A. Н. Electro-magnetic switches 
Or controlling the circuits of train lighting and similar installations. 
180 064 L (172/2/21.) 
^N cAsHIRE DYNAMO AND MOTOR Co., Ltp., and STANSFIELD, W. Dynamo- 
180 обе T electric machines. (19/2/21.) 
AGGartT, J. Scorr-, and Rapto Communication Co., Lro. Signalling 
Systems, particularly the provision of duplex radio communication. 
180 95 B (2 1/2/21.) 
RItisn THoMSON-HousTON Co., Lro. (GENERAL ELectric Co.). Operation 
180 084 B Of alternating current repulsion motors. (23/2/21.) 
RI Tisu Тномѕон-Ноџзтом Co., Lro., Younc, A. P., and WARREN, 
180 985 D H.W. Н. Magnetc-electric machines. (25/2/21.) 
180 086 BAV 150%, . Electric hand lamps. (25/2/21.) 
Rivisy Brass Fittincs, Lro., and Butter, Н. B. Electric heaters. 
180 одо Ww (2 6/2/21.) 
Stern ELECTRIC Co., Lro. (WESTERN Evectric Co., INc.) Thermionic 
180 093 Fe Cathodes and methods of making the same. (28/2/21.) 
180 103 д Lunjrmans, J. J. J. М. Electric fuses and holders for the same. (1/3/21.) 
© TOmatic TELEPHONE MANUFACTURING Co., LTD. (AUTOMATIC ELECTRIC 
180 104 T O.) Telephone systems. (5/3/21). 
CO RRAxscg, J. W., and Torrance, J. M. Electric generators. (7/3/21.) 


123 201 K (Addition to 162 966.) 
i 9 129 l1» * UP Axr.-Ges., F. Automatic clectro-magnetic switch, (20/12/20.) 
8o 125 ARIMont, L. Electric primary cells. (16/3/21.) 


18 а тін Тномѕом- Ноџѕтом Co., тр. (GENERAL ELeEctTric Co.). Machines 
9 158 Ga OT making electric incandescent lamps and the like. (18/3/21.) 
180 WAN, S., Brooks, R., and METROPOLITAN-VICKERS ELECTRICAL Co., 
18, 142 Avna? Control of electric motors. (29/3/21.) 
9 143 Luc Es, W. E. M. Dynamo-electric machines. (1/4/21.) 
1801 TTT O., and IRELAND, H. W. F. Automatic electric switches. 
44 O 4/21. 
180 146 Ica MA x, G., and OLDHAM, J. Galvanic battcries. (4/4/21.) 
18o Eric ELEcTRIC Co., Сто. (CurLER-HAMMER MANUFACTURING Co.). 
їбү 14) Woo ©ctric illuminating control systems. (6'4/21.) 
950 Aur D, L.E. Trip mechanism for oil circuit breakers. (7/4/21.) 
180 (x ME ATIC TELEPHONE MANUFACTURING Co., Ltp. Telephone systems. 
170 N wo 9 / 4/20.) 
n CCLES RuBBER Works, Lro., and Cox, S. W. Boxes or containers 
Sac xe especially intended for electric batteries or accumulators, (21/4/21.) 
* W. Plug-box for electric installations, (21/5/20.) - 
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180179 IcRANIC ELECTRIC Co., Lro. (CurLER-HAMMER MANUFACTURING Со. 
Electric heaters. y 4/21.) 

180 188 SrEPTOE, A. H., an TEPTOE, E. G. Commutators or rotary electric 
current distributors. (5/5/21.) 

166 881 mee y E UNE TELEGRAPRIE. Means for actuating electric relays. 

| 23/7/20. 

172601 Axt.-Ges. Brown, BovkRIE ET Cre. Cooling apparatus for electric oil 
transformers. (9/12/20.) 

180230 British THomson-Houston Co., LtD. (СемЕКАІ Exectric Co.) Speed 
regulating means for dynamo-elcctric machines. (30/6/21.) 

180 236 IGRANIC ELECTRIC Co., Lro. (Cutter HAMMER MANUFACTURING Со.). 
Electric motor controllers. (7/7/21.) 

167467 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NORD ET DE L'Esr. 
Protective devices for alternating current systems. (4/8/20.) 

177 127 WESTINGHOUSE BRAKE AND SAxByY SIGNAL Co., LTD. Ticetro-peumatie 
braking apparatus. (17/3/21.) Б 

167 166 METROPOLITAN-VICKERS ELECTRICAL Co., LTD. Electric railway control 
systems. (30/7/20.) | 

168 870 RELAY AUTOMATIC TELEPHONE Co., Lro. Electrical switching devices 
suitable for telephone and like plants. (8/9/20.) - 

180 249 British Taomson-Hovuston Co., Lro., Hastincs, Н. C., and Farmer, Н. Е. 
Control of electric motors. (12/8/21.) 

180 250 British TuousoN-Hovusrow Co., Lto., Hastines, H. C., and FARMER, Н. F. 
Control of electric motors. (12/8/21.) 

172300 FORGES ET ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE JEUMONT. 
Electric power integrating and limiting systems. (3/12/20.) 

175 965 Krupp Axt.-Gzs., F. Electro-magnetic overload circult-breakers. (24/2/ar. 

180 348 HENDERSON, W., and TELFORD, GRIER AND Mackay, Lro. Plug connection 
boxes for electric cargo lights. (17/11/20.) 

180 349 Porter, E. (PEnwor, F. E., and Ric, L. J.). Selective circuits for use in 
connection with alternating currents. (18/11/20.) 

180 362 Ferry, R. Telephonic conversation meter. (21/12/20.) А 

157 385 DuvEncER, L. Telegraphic and telephonic transmission by single line 
without earth return. (16/2/18.) 

157 386 DUVERGER, L. Telegraphic and telephonic transmission by single line 
without earth return. (15/1/19.) (Addition to 157 385.) 

180 369 PoLvBLANKk, W. J. Plug and socket electric couplings. nilo 

180378 Takaoka, Y. Tumbler switches. (20/1/21.) 

159 147 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electrical measuring, 
indicating, or relay apparatus for polyphase circuits. (13/2/20.) | 

159148 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electrical measuring or 
indicating or relay apparatus for polyphase ircuits. (13/2/20.) 

173 200 THORPE ELECTRIC CORPORATION. Apparatus for rectifying alternating 
electric currents. (23/12/20.) 

I80 400 British THomson-Houston Co., Lro., and ALEXANDERSON, E. F. W. 
Generation of high frequency alternating electric current. (15/2/21.) 

180405 Jackson, W. J. MELLERSH- (Soc. DES ETABLISSEMENTS GAUMONT). 
Thermionic valves. (16/2/21.) 


` 159 198 RENAUDIN, А. Insulator for suspended high-tension electric wires. (23/2/20. | 


180 414 LANCASHIRE DyNAMO AND Мотой Co., Ltp., and BRAuLEY, C. P. Dynamo- 
electric machines. (19/2/21). 

180 419 West (A.) AND Co., Lro., and West, A. Hand operated mechanism for 
operating electric controllers and other purposes. (21/2/21.) 

159 463 GES. FUR oes TELEGRAPHIE. Thermionic valve transmitters. 
(28/2/20. 

180 434 BRECKNELL, MUNRO AND Rocers, Lro., and BRECKNELL, F. W. Appliance 
for indicating location of faults in section feeder boxes of systems of 
electric traction and in lead sheathed or armoured main cables. (22/2/21.) 

180435 Kuyser, J. A., Junin, G. A., and METROPOLITAN-VICKERS ELECTRICAL 

о., Lro. Protective apparatus for dynamo electric machines. (23/2/21.) 

163 682 PLANER, V. Apparatus for testing the electric characteristics, more 
especially resistance, of fluid and other materials. (17/5/20.) 

180456 British THomson-Hovuston Co., Lro. (GENERAL ELECTRIC Co.). Electric 
power transmission and braking systems.  (9/3/21.) 


160 162 CARMEAN, S. M., and CARMEAN, J. H. Electrical heating devices. (13/3/20.) 


180 469 Lyon, A. A. Dynamo-electric generator sets driven by air-cooled internal 
combustion engines. (18/3/21.) 

180 480 McGrecor, D., апа ButPiTT AND Sons, Lro. Electric switches. (23/12/21.) 

тВо 503 МоттевѕнЕА”, E. G. Spring contact members for electric cirqnits оп 
motor road vehicles. (7/4/21.) 

180513 Eustice, A. L. Enclosed electric fuses. (13/4/21.) 

180 525 Berry, H. H., and МлакнаАМ, W. J. Electricirons. (21/4/21.) 

180 530 Juuttn, G. A., and METROPOLITAN-VICKERS ELECTRICAL Co., Ltp. Dynamo- 
electric machines. (25/4/21.) 


162 297 AUTOMATIC TELEPHONE MANUFACTURING Co., Ltp. Telephone systems. 


(26/4/20.) 

163 боо BULLINGER, X. Reflectors for searchlights. (21/5/20.) 

180 541 ** Potyp’' GES. FUR APPARATEBAU DER FEINMECHANIK GES., and WITTWER, 
С. Electric burglar alarms. (4/5/21.) 

163 325 SIEMENS-SCHUCKERTWERKE GES. Vacuum rectifiers. (15/5/20.) 

180 584 Baxter, A. Б. Combined electric cable receiver and grip. (6/7/21.) 

168863 MEvsTRE, E. Electrically heated boilers. (19/20 Addition to 157 904. 

169 154 METROPOLITAN-VICKERS ELECTRICAL Co., LTD. peed regulator systems 
for electric motors. (11/9/20.) | І 

179180 RENAUDIN, A. Insulators for suspended high-tension electric wires. 

Р (23/2/20.) (Divided application on 159 198.) — 

179 181 RENAUDIN, А.  Ligatures for connecting insulating elements for suspended 
high-tension wires. (23/2/20.) (Divided application on 159 198.) 

180 706 CoLEmaN, C. J. Dynamo-clectric machines. (26/11/20.) А 

157 387 Duvercer, L. Telegraphic ог telephonic communication by single line 
without earth return. (21/1/19.) (Addition to 157 385). _ 

157 388 DUVERGER, L. Telegraphic or telephonic communication. (8/5/19.) 
(Patent of Addition not granted.) i | 

180 714 FLETCHER, J. Y., and Нил, R, С. H. Means for preventing the sagging of 
heating elements of electric fires. (5/10/21.) | 

180715 Seat, C. Means or apparatus for use in recording or registering call con- 
nections effected through a telephone instrument. (31/3/21.) 

159 176 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electro-magnetic switch 
devices. (20/2/20.) | | 

180 724 Davies, A. E., and Brown, F. M. Means for making and breaking electrical 
circuits. 19819 a 

168 577 Festa Axt.-Ges. Electrical liquid heaters. (3/9/20.) (Patent of Addition 
not granted.) f : 

180745 WiLsoN, W. H. Production of high-tension discharges and high-frequency 
oscillations. (28/2/21.) 

180 747 CHLORIDE ELECTRICAL STORAGE Co., Ltp. (Forn, B.). Electric storage 
batteries. (28/2/21.) : 

180 754 BUTLER, R. J., and METROPOLITAN-VICKERS ELECTRICAL Co., Ето. Direct 
current electric motors. (1/3/21.) | 

180 760 Снлкмоск, J. R. Means or apparatus for electrically controlling the 
ignition of internal combustion engines. (3/3/21.) | 

180 765 BnitTisH THomson-Hovuston Co., Lro., and TavLong, Н. №, High-resistance 
conductors for electrical machinery. (4/3/21.) 

180771 Marks, E. С. R. (Duravx, C. F.). Magneto-electric machines. (7/3/21.) 

180 779 Davirs, B., and EAsTERN TELEGRAPH Co., Lro. Electric signalling along 
conductors. (10/3/21.) | | 

180 780 Mittar, W. R. Method to fasten electric cables and wires to porcelain 
and other insulators. (11/3/21.) 

161 168 AUTOMATIC TELEPHONE MANUFACTURING Co., Ltp. Telephone systems. 
(29/3/20.) 

180 788 BY. THoMsoN-HovsToN Co., Lro., YouNc, A. P., and WARREN, H. W. Н. 
Magneto-electric machines. (15/3/21.) 

180 799 SImpkiN, F., and WHitELock, G. W. Means or apparatus for reducing the 
starting load on hydraulic pumps and similar machines directly coupled 
to electric motors. (19/3/21.) 
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WaLsaLL HARDWARE MANUFACTURING Co., Lro., READ, A. E., FRANKS, 
J. E.. and Maisey, C. G. Earthing clip for electric conductors. (21/3/21.) 

VEIPA-WERKE VEREINIGTE ELEKTROTECHNISCHE INSTITUTE FRANKFURT 
ASCHAFFENBURG, and HUBERS, Dr. G. Apparatus for the examining 
X-rays and other ionising rays. (30/3/21.) 

SuaRPLES, О. G. Control systems for electric furnaces. (31/3/21.) 

Екрвкіхк, Н. A., MELLMAN, F. C., and Ranpt, F. W. Enclosed electric 
fuses. (2/4/21.) 

ARNEY, Т. W. Adjustable telephone bracket. (4/4/21.) 

HoumeE (E.) AND Co., Lro., BROOKE, W., STEEL, PEECH AND Тотев, LTD., 
and Bowen, H. E. Control of electric lifting magnets, magnetic chucks, 
dynamo and motor field magnet circuits, and the like. (14/4/21.) 

Price, S. L. Dynamo-electric machines. (14/4/21.) 

PuittiPs, J. Machine for slotting the insulation between commutator bars 
of electric machines. (15/4/21.) 

Trompson, J. К. Anti-vibration devices used in conjunction with incan- 
descent electric lamps, or the like. (20/4/21.) 

VILLIERS ENGINEERING Co., Lro., and BRADLEY, J., combined ignition and 
lighting magneto-generators. (26/4/21.) 

British Тномѕом-Ногѕтох Co., LtD. (GENERAL ELECTRIC Co.). Casings 
for electrical apparatus such as transformers and the like. (28/4/21.) 
ene J. F., and Hart Accumutator Co., то. Secondary batteries. 

3/5/21.) 

Ratrixc, M. J., and Connaucuton, J. J. V. Apparatus for cancelling 
electrical signals. (10/5/21.) ~ 

BRITISH THomson-Hovsron Co., Lro. (GENERAL ELECTRIC Co.). Electric 
arc welding machines. (31/$/21.) 

Curzons, Н. L. Electrical ignition systems.  (1/6/21.) d 

PaArENT-TREU HAND GES. FUR ELEKTRISCHE GLUHLAMPEN. Evacuation of 
electric lamp bulbs or the like. (22/6/20.) 

Krupp Акт.-Сеѕ., F. ‘Transmission dynamo-meters. (10/11/20.) (Addition 
to 147 137.) 

METROPOLITAN-VICKERS ErkcTRICAL Co., Lip. Electrical transformers 
reactance coils, and similar devices. (30/7/20.) 

Krupp Акт.-Сеѕ., F. Metallic articles having an electrically insulating 
and mechanically adhesive coating. (3/9/20.) ‚ 

BELow, C. Driving mechanism for gramophones and the like actuated by 
au electric motor. (12/8/21.) 

AKrT.-GEs. Brown, Bovrni ЕТ Cig. Arrangement for damping the thord 
higher harmonic wave iu three-phase transformers or choking coils. 
(15.9/20.) 

NORSKE AKTIESELSKAB FUR ELEKTROKEMISK INDUSTRI-HYPOTEKBANK. 
Electric furnaces. (1/11;/20.) 

SIEMENS-SCHUCKERTWERKE GES. Apparatus for precipitating dust from 
gases by electricity. (22/10/20.) 

Krupp AKr.-GEs., F. Process for producing an electrically insulating and 
mechanically adherent coating on metal articles. (30/12/20.) (Addition 
to 168 592.) 

Krupp Акт.-Сеѕ., F. Overload circuit breakers. (19/2 /21.) 

Boscu Axrt.-Ges., R. High-tension electric ignition devices for internal 
combustion engines. (19/2/20.) 2 

KELLER, W. H. Resistance grids. (3/1/20.) 

Roos, О. C. Electro-magnctic wave transmitting systems. (19/1/21.) 

British Тномѕом-Носѕтох Co., Lro. (GENERAL ELeEctric Co.). Electric 
switches. (2/2/21.) 

THORSSELL, C. T., and Friis, E.C. Becx-. Discharging devices for electric 
furnaces. (4/2/21.) 

SacERDOTE, S., and Cristtant, S. Thermo-elcctric heat accumulating 
cooking stoves. (5/2/21.) 

ко S. A. Rectificatjpn of alternating currents of clectricity. 

25/2/21.) 

METROPOLITAN-VICKERS ELEcTRICAL Co., Lro. Electric welding. (23/3/20.) 

WRIGHT, G. M. Wireless telegraphy. (3/3/21.) 

Reppie, L. N. (Soc. PiRELLI AND Co.). Cable for conveyance of electrical 
energy with graduated insulation. (3/3 /21.) 

SrEvENs, C. J. Н. Earthing and bonding clip for electric circuits. (773/21.) 

RELAY Automatic TELEPHONE Co., LtD., and Davis, F. W. Automatic 
telephone systems. (7/3/21.) 

RELAY AUTOMATIC TELEPHONE Co., Ltp., Bryant, G. H., and Јонхѕом 
B. B. Automatic or semi-automatic telephone exchanges. (7:3;21.) 

RELAY AUTOMATIC TELEPHONE Co., Lro., and WARD, F. M. Telephone 
systems.  (7/3/21.) 

RELAY AuTOMATIC TELEPHONE Co., Ltp., and Јонмѕом, B. B. Telephone 
exchanges. (7/3 ^21.) 

RELAY AUTOMATIC TELEPHONE Co., Lro., Warp, F. M., and Jounson, B. B. 
Automatic and semi-automatic telephone exchanges. (7/3/21.) 

RELAY AUTOMATIC TELEPHONE Co., Ltp., and Јонхѕом, B. B. Automatic 
and semi-automatic telephone systems. (7/3/21.) 

METROPOLITAN-VICKERS ELECTRICAL Co., Lrp. Electrical measuring, 
indicating, or relay apparatus for polyphase circuits. (31/3 20.) 

SIEMENS AND HALSKE AkT.-GeEs. Telephone systems. (15.4/20.) 

AITKEN, W. Automatic and semi-automatic telephone systems. (14/3 21.) 

GES. FUR DRAHTLOSE TELEGRAPHIE. High and low frequency telephone 
systems, (1/4/20.) (Addition to 146 555.) 

Dosson, E., and FosTER ENGINEERING Co., Lro. Electrical switches. 
(30/3/21.) (Addition to 166 $92.) = 

Kirk, О. Electric burglar alarms. (4/4/21.) 

British Тномѕох-Носѕтом Co., Lro. Electron discharge apparatus. 
(22/10/20.) 

GARNIER, P. Biot, and CHEVALIER, G. Electro-mechanicallamps. (4 4/21.) 
Soc. INDUSTRIELLE DES TELEPHONES (CONSTRUCTIONS ELECTRIQUES 
Caoutcuouc CaBLES). Amplifiers for telephone circuits, (18 11.20.) 
Price, S. 1. Dvnamo-electric lighting generators for motor-cycles and the 

like. (14/4 21.) 

Hayuurst, W. Electric heaters for liquids. (22/4/21.) 

Pitt, Н. L. Rotary electric current distributors for ignition purposes in 
internal combustion engines or the like. (26°4/21.) 

WESTERN ELECTRIC CoO., Lrp. Telegraph systems. (27/4/20.) 

GREGER, L., and Zacuntuner, F. Method and apparatus for laying electric 
wires in conduits or the like. (то 11,20.) 

rer N. W. Means for obtaining high voltage electrical impulses. 

30/4 27. 

MITCHELL, E. G., and FRANCE, H. Electrically controlled locks. (17 5/21.) 

Спі, Н. A. (ZANDER AND Co., J. W.). Electric switches. (27°8;21.) 

BritisH Tuomsonx-Hovuston Co., Lr». (GENERAL ELECTRIC Co.). Combined 
plug receptacles and switches. (8.6. 21.) 

Icranic) ErkciRIC Co., Lrp. (CUTLER HAMMER MANUFACTURING Со.). 
Electric motor controllers. (11/8 21.) 

WESTERN ErkcrRIC Co., Lro.  Thermionic valve modulating systems for 
signalling purposes. (17;8 20.) (Addition to 133 360.) 

McMirraN, L. Method and apparatus for signalling by means of electric 
lamps. (28 9 20.) 

Rocce, B. Electric pocket lamps. (22/9/1920.) 

Lopce Есме Co., Lrp. (MFTALLBANK UND METALLURGISCHE GES. ÁKT.- 
Grs.). Insulator for electrodes of electrical gas purifiers, (23 9 21.) 
Teceker, J. B. Electric switches, (25/2/21.) (Divided application on 

179722. 

AUTOMATIC TELEPHONE MANUFACTURING Co., Lro. Telephone systems. 
(26 4,20.) (Divided application on 162 297.) 

Tacoart, J. Scorr- Signalling systems , especially radio communication. 
(4 12/20.) 

NosBs, C. G., Jun. Electric heating apparatus. (r0/12/20.) 

SIEMENS-SCHUCKERTWERKE GES. Submarine cables for telegraph or 
telephone purposes. (1/2/18.) (Paten Addition not granted.) 


157 122 SIEMENS-SCHUCKERTWERKE Gres. Cables with uniform gradation of voltage 
drop. (6/9/19.) (Patent of Addition not granted.) 

157 208 HAMMOND, J. H., Jun. Radio-dynamic recciving systems.  (31/7/17.) 

158 894 Bruyn, К. ре. Electric rotary converter with variable tension. (4/2 /20.) 

181 417 SIEMENS Bros. AND Co., Lro., and Turner, F. Change-over or switch 
mechanism suitable for revolution direction indicators and like purposes. 
(9 /2/21.) 

181 428 Cornisu, Н. B. Terminal pieces for electric conductors. (15/2/21.) 

181432 Kemp, J. P. Electrically propelled vehicles. (3: 3/21.) 

161162 Soc. DES MOTEURS SALMSON (SYSTEME CANTON UNE) Distributing 
brush holder for magnetos. (27/3/20.) 

181 454 WESTERN Exectric Co.. Ltp. (WESTERN ELECTRIC Co., Inc.). Telephone 
exchange system. (9/3 /21.) 

159 897 SIEMENS AND HALSKE Akr.-GEs. Loud-speaking telephone. (9/3/20.) 

159904 SIEMENS AND HALSKE AktT.-Ges. Loud-speaking telephones. (10/3/20.) 
(Addition to 159 897 ) 

181 470 Davies, S LaNcGboN- and Soames, А. Electric current regulators. 
(11/3/21. 

181 473 Jones, Н. SEFTON- (DEUTSCHE KABELINDUSTRIE GES.). Providing electric 
cables with distinguishable wrappings for the various leads. (11/3:/21.) 

181 477 ARUTUNOFF, А. Cooling arrangements for electric machines. (12, 3°21.) 

181 478 AUTOMATIC TELEPHONE MANUFACTURING Co., Lro., and Hupp, A. E. 
Electric motors. (14/3/21.) (Addition to 154 286.) 

181 480 Stott, W., and TELEPHONE MANUFACTURING Co. (1920), Lro. Guiding 
mcans for the push buttons in telephone push-button boards. (14/3/21.) 

181 483 Сил. H. A. (DEUTSCHE TELEPHONWERKE без). Telephone systems with 
high-frequency oscillations.  (14/3/21.) 

181 489 бил. H. A. (DEUTSCHE TELEPHONWERKE Grs.). High-frequency multiplex 
telegraphy. (15/3/21.) 


APPLICATIONS FOR PATENTS. 


August 8. 

21493 R. Hurry. Device for protection of electrical heating elements, etc. 

21 520 M. I. Davin and E. E. Durt. Batteries. 

21 525 H. L. HoLLEY and A. F. Norris. Electric pendulum bell indicator. 

21 526 A. McInnes, L. AnRAMAMSE, Н. Barr aud P. Sampson. Electric train- 
control. 

21 527 Р. A. BRoapwoop and Н. W. Cuoarr. Wiring tuning inductance. 

21528 J. CLEcGG. Sliders for tuning inductance coils. 

21532 R. AMBERTON. Electric controllers. 

21536 G. N. ANDANOFF. Batteries. 

21555 А. R. ANGus. Control of and communication with trains. 

21 565 WESTERN ELECTRIC Со. Fibre-covered cores. 

21 566 WrsTERN Evectric Co. and’ L. Potrnkowsky. Telephone systems. 

21 588 LopcE-CorTRELL, Ltp., and L. Lopce. Safety device for electrical precipi- 
tation apparatus. 

21601 IóRANIC Evectric Co., A. H. Curtis, S. К. WRIGHT and A. Н. MACKLEY. 
Coil-holders for wireless systems. 


August 9. 

21619 W. J. SauNpERS. Changeable treadrail for tramways. 

21620 A. Buck. Electrical devices to prevent starting of internal combustion 
engines. 

21635 M. I. Davip and E. E. Dutt. Primary battery. 

21636 M. I. Davip and E. E. Dutt. Electrical cells. 

21665 A. G. L. NeEtcHBoUR. Magneto-electric ignition machines. (9/8/21 Aus- 
tralia). 

21673 A. M. Leyriein. Electric advertising sign. 

21683 WESTERN ELECTRIC Со. Submarine telegraph systems. 

21 691 Н. ABRAHAM. Wircless telcgraphy. (9/8/21 France.) 

21 703 J. A. L. Stokes. Autoinatic telephone call recorders, 

21721 E. R. Incram and C. J. BAKER. Electric joint boxes. 

21738 Е. HaNsciRG. Electrolysis of zinkiferous materials. (30/9/21 Austria.) 


August 10. 

21749 C. SkalFe. Ceiling eves, etc., for pendant electrical lamps. 

21750 ErANDEM Со. and G. GREEN. Wall bracket lamps comprising battery and 
bulb holder. 

21751 EFANDEM Co. and С. GREEN. Roof electrical lamps for interiors of vehicles, 
etc. 

21752 EFANDEM Co. and С. GREEN. Electric torches. 

21767 AKTIEROLAGET BirRKA REGULATOR. Current limiting device. (30/9/20 
Sweden.) 

21768 AKTIEBOLAGET BtrKA REGULATOR. Electric switches. (30/9/20 Sweden.) 

21769 H. W. PARKER. Adaptor for telephone сагріесеѕ. 

21788 М. 5мїтн. Radio-signalling. 

21789 A. RoruscHILp. Electric terminals, bayonets and sockets. 

21794 А. ORLING. Telephone receivers. 

21796 ENcrIsH ErEcrRIC Co. and J. L. Burton. Tramears, etc. 

21802 W. WILMES. Magnet safety device, 

21818 British THoMsoN-HovsroN Co. and A. P. Younc. Magneto clectric 


machines. 
21 819 British THomsSON-Houston Co. and A. P. Younc. Arc welding apparatus. 
(23/9/21.) 


21 826 Batt MaNtrACTURING Со. Arc gap terminals. (7/4/22 U.S.) 

21827 Н. Workman. Incandescent lamps and holders. 

21830 MARCONI’S WIRELESS TELEGRAPH Со. Means of obtaining graphic record oí 
electrical currents. (6712,21 U.S.) 

21831 N.S. MaaNvs. Adjustable electrical apparatus. 

21836 H. L. THoMas.  Multi-laver electrical coils for wireless telegraphy, etc. 

21837 CHLORIDE ELECTRICAL STORAGE Co. (Fonp.) Storage batteries. 

21 841 CONCORDIA ErkKTRIZITATS AKT. GES. Charging device for miners’ electrical 
lamps. (29/9/21 Germany.) 


August rr. 

2т 845 W. W. Peck. Support for resistance or rcactance coils. 

21875 AUTOMATIC TELEPHONE MANUFACTURING Co. Telephone systems. (12/10/21 
1,8.) 

2188s A. R. Ancus. Rectifying devices. 

21910 R. H. Влввосв and J. R. Warr0oN. Motor control systems. 

21929 METROPOLITAN-VICKERS ELECTRICAL. Co, and N. E. NORTH. Elcctrical 

couplings. 

21933 British 1Homson-Hovuston Co. (GENERAL E vectric Co.). Terminal con- 
nections for electrical apparatus. 

21934 J. BazkEaRr. Electrical starting gate for racecourses, etc. 


August 12. . 

21948 С. B. Gresnam and Н. W. Suntivan. Combination of electrical cooking 
with heating. 

21959 SIEMENS Bros. AND Co. and W. H. GRINsTED. Automatic telephone systems. 

21950 H. W. Parker. Means for sealing tappings on wireless tuning coils, etc. 

21907 а]. J. HumMerston. Horns for loud speaker telephones. 

21990 Н. S. Pocock. Apparatus for use in telegraph circuits, etc. 

21996 Е. Н. Ѕмітн. Apparatus for making electrical connections with plunger 
terminals, . 

21999 WtEstrRN EtEcTRIC Co. and D. Nunn. Systems for measuring capacity of 
circuits. 

22000 WESTERN ErrctiRIC Со. Transformers. 

22003 ENcLIsSu Evecrric Co. апа G. ScugoEDpER. Rotary converters. 

22007 MrETROPOLITAN-VICKERS ELECTRICAL Co. and N. E. NORTH. Control oí 
clectrical machines. 

22014 J. L. L. Verney. Relays (19/8/21 France) 
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INotes of the Week. 
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The North-East Midlands District. 

Though the North-East Midlands Electricity District 
Was Provisional determined in September, 1920, the 
public inquiry into the scheme submitted for the reorgani- 
sation of electricity supply will not be held until the 17th 
October. Considerable delay occurred in the formulation 


5 а scheme, and modifications had to be made in the 


tas Oint Electricity Authority of eighteen members on 


ur o municipal basis. Twelve of the representatives 
i Es have been elected by the Corporations of Sheffield 
im Otherham, the biggest undertakers in the district, 
E each by the boroughs of Chesterfield and Don- 
Coine, Which are also electricity undertakers, but the four 
No E Councils interested would have one delegate each. 
еланы 18400 appeared to have been made for giving repre- 
Mebo- on the authority to the small undertakings at 
negoti TOugh and Worksop. As the result of subsequent 

. ations between the interested parties it has been 


i s to increase the membership of the proposed 
four p EY to 24, eight of whom will represent Sheffield, 
о 


Опе Wo. herham, two each Chesterfield and Doncaster, and 
undert Y ksop Council The local authorities who are not 
rs will have five representatives, large consumers 
he railway companies one. 


Y " 

D shire Electric Power Company’s Position. 
Ptoposay ified scheme is more equitable than the original 
Without ' but it remains purely municipal in character, 

ower C any representation for the Yorkshire Electric 

Ornpany. Trouble is, therefore, likely to arise 


One, and t 


st draft submitted, which contemplated the formation’ 


from the proposal to acquire compulsorily the undertaking 
of the company upon the terms set out in sect. 2 of the 
Electric Lighting Act, 1888. Apart from the fact that 
the company does not contemplate the transfer of its 
undertaking, and has put forward representations of its 
own, we do not see how the undertaking can, under present 
conditions, be acquired except by agreement with the 
company. The usual financial, administrative and other 
powers necessary for a Joint Authority are sought, but 
we notice that it is desired to manufacture, sell and let 
on hire electric fittings and apparatus, and to promote 
Bills and Provisional Orders. It is also proposed to 
appoint an Engineers’ Advisory Committee, and to intro- 
duce a new clause to govern procedure until the generating 
stations and main transmission lines are transferred to the 
Joint Authority. 


Technical Scheme. 


The system to be adopted will be the three phase alter- 
nating current, fifty periods, but the main transmission 
pressure will be тт 400 V, or such other higher voltage as 
may be found necessary. In the first instance it is proposed 
to interlink the power stations at Neepsend and Black- 
burn Meadows (Sheffield) and Rotherham, and later links 
will be effected as required from these stations to other 
towns and ‘industrial areas in the district, a number of 
which are specified in the scheme. In regard to plant 
extensions, it is proposed to put in one 10 000 kW trans- 
former at Rotherham, and after allowing for the extensions 
in hand or authorised at Sheffield (53 500 kW), Rotherham 
(30 ооо kW), Doncaster (6000 kW) and Chesterfield 
(3 000 kw), about 20 000 kW additional will be required to 
meet the total estimated load (170 000 kW) at the end of 
the first five years, but 146 000 kW extra will be required 
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at the end of the second period, when the maximum load 
will be 280 ooo kW. The additional plant will be provided 
at Blackburn Meadows (30 000kW), Rotherham (30 000 kW) 
and at new stations at Doncaster and Mexborough. These 
latter will contain 9o ooo kW, to be increased later to 
120 000 kW. As the plants at seven specified stations 
become obsolete they will be discarded, and the scheme 
will also include provision for extra high tension supply 
into substations for railway purposes. In supplementary 
particulars some tables, curves, technical and financial 
details are given of the existing undertakings, together 
with estimates of the cost of savings to be effected by 
the proposed scheme of reorganisation. The main objec- 
. tion to the present proposals seem to be that they represent 
the views of only two or three of the big local authorities 
in the district who are anxious to secure an extension of 
municipal influence. 


. Deferred Payment Wiring at Birkenhead. 

WE are pleased to notice that an increasing number 
of municipal electricity authorities are realising the im- 
portance of the domestic load, and are embarking upon 
schemes of encouragement by means of deferred payment 
wiring or hiring out apparatus. It is common knowledge 
that the high first cost of wiring and appliances acts as a 
deterrent to the more general use of electricity ; and this 
is especially the case in middle-class houses and small shops. 
If installation facilities were as good and as cheap as in the gas 
industry progress would be much more rapid. Among others 
who have recently dealt with this problem isthe Birkenhead 
Corporation, and the result is the elaboration of a system 
of wiring houses and shops on the deferred payment system. 
The wiring and fittings will be provided by the Corporation, 
through local contractors (who will tender for the work), 
and the occupiers will be allowed to repay the cost by 
sixteen quarterly instalments. In no case must the cost 
exceed £50, and only plain fittings will be employed, 
though if anything more elaborate is required it can be 


supplied at the cost of the consumer. - We should like to - 


see some scheme like this in operation in every electricity 
district, for we feel sure that it would not only prove 
remunerative to the supply authorities and wiring con- 
tractors, but it would be a great advantage to householders. 


Obligations of Tramway Undertakings. 
IF the decision of the Liverpool County Court Judge 


in the tramcar accident case, which we reported recently, . 


is good law, the obligations of tramway undertakings and of 
their officials are wider than are generally supposed. A 
woman was in the act of boarding a tramcar at a compulsory 
stopping-place, when an officious passenger rang the bell, 
with the result that the car started and she was dragged 
some distance and seriously injured. At the time the 
conductor was on top of the car, engaged in the collection 
of fares. His Honour, relying on a printed regulation 
of the Corporation which required conductors to be on the 
platform of the car at all compulsory stops, found that the 
absence of the conductor fiom the platform was the effective 
cause of the accident, and that fact proved negligence. 
We believe this judgment is wrong both in fact and in 
law, and we hope that the Corporation will appeal. While 
we sympathise with the victim of the accident, the rule 
laid down is unnecessarily wide, and would, if rigidly applied, 
mean that two conductors would have to be carried on all 
large tramcars—one to collect fares and the other to remain 
on the platform and look after the safety of passengers. 
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Transient Track Circuits. 

THE usual system of track circuiting, which is new 
extensively used on railways for the protection of traffic 
and the control of signalling operation, depends on the 
employment of a constant current whose interruption 
effects the working of the safety apparatus. A system of 
track circuiting which, operating on the opposite principle to 
that in which the signal is given by the momentary applica- 
tion of the current to the track, has recently been devised by 
the Automatic Telephone Co., and some details are given 
on another page of this issue. Alternating current of low 
frequency (16 to 25 cycles) is employed and it is claimed for 
the arrangement that it possesses many advantages over 
the direct current system. The actual operation of the 
apparatus is effected by direct current through a secondary 
holding circuit. It is further claimed that the system can 
be employed where the cost of ordinary track circuiting 
would be prohibitive, and seeing the necessity for increasing 
the safety of operation of our railways it would seem that 
along these lines its development will be easiest and most 
useful. 


Salisbury Court ! A Story with a Moral. 

ONCE upon a time there was an electrical journal whose 
editorial, publishing and printing offices were at Salisbury 
Court, London, Е.С. The place has some historical 
associations in common with all that part of London, but it 
is not of them we wish to speak ; and indeed we only wish 
to relate as briefly as possible an event which occurred 
some five years аро. The editorial and publishing office of 
the journal of which we speak were moved to 6 & 8, Bouverie 
Street, London, E.C. The move was not done secretly or 
in the dead of night, but openly and in the full light of day ; 
and indeed every means was taken to inform the readers 
and customers of the journal of the change of address. 
This was five years ago. Yet still the editor and publishers 
receive, after some delay, letters and other communications 
written to the old address. Therefore, we proclaim that 
THE ELECTRICIAN has no connection whatsoever with 
Salisbury Court and that its only address, to which all 
communjcations should be sent, is 6-8, Bouverie Street, 
London, E.C.4. There is a moral to this story ! 


Gas and Meters. 
THE mystery of the increase in the amount of the 


public's gas bills, about which there has been so much 
pother, is solved—or at least we think so. For in announc- 
ing a reduction in the price of gas from 13d. to r1d. per 
therm the Gas Light and Coke Company point out that the 
increased cost of repairing and renewing meters landed 
them in serious loss, which loss had to be made up in the price 
charged for gas. The italics are ours. To enable the 
greatest possible reduction to be made in the price of gas, 
and to assist in clear thinking on this important subject, 
meter rents wil now be increased, and consumers will 
therefore be able to perform that well-known evolution of 
losing on the swings what they have gained on the 
roundabouts. But the charge is a sad concession to 
illogicality. For it is surely obvious that the more gas 1s 
consumed the more the meter is worn out, and that to in- 
clude this wear and tear in the price of the gas has much to 
recommend it (for gas companies, not for electricity supply 
But in all seriousness we should like to see 
this niggling charge universally done away with, and 
therefore only chronicle this change as being a step in the 
wrong direction. 
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Electricity Supply Progress at Grimsby. 

THE electricity department of Grimsby Corporation and 
its engineer, Lieut.-Col. W. A. VIGNOLES, are to be con- 
gratulated upon a very successful year’s working, which 
shows a net surplus of £4 867, or about £3 600 more than 
the previous year. The progress made is clearly due to the 
enlightened policy of actively encouraging the power and 
domestic loads. The number of consumers added was 
433, and the units sold to private consumers increased from 
2 893 350 to 4 260 030, quite an excellent record for a 
year with a coal strike. The department has a scheme 
of hire-purchase for motors which has proved quite 
useful, and a sum of £1 ooo has now been allocated out of 
the year's profits for the purchase of cóoking apparatus to 
be let on hire. Recently there was a reduction in the 
tariff, but owing to the fall in the price of fuel Lieut.-Col. 
VIGNOLES suggests a further reduction in the charges, which 
wil represent an aggregate reduction to consumers of 
{13 500 in the year, against the previous figure of £10 ooo. 


The existing tariffs, the rateable value system for private 


houses and the maximum demand for other premises, are 
designed to encourage the use of electricity for purposes 
other than lighting, and there are clear indications that 
this is understood and appreciated by the consumers. The 
decision to hire out cookers and other apparatus is 
most wise; the scheme should give a decided filip to 
the domestic demand, and no doubt the Electricity 
Committee will find that their progressive policy will pay 
handsomely. | 


Electricity Supply in South Africa. | 

. THE public supply of electricity seems to be almost а 
municipal monopoly in the Union of South Africa, and this 
will account for the preference shown for state and muni- 
cipal ownership in the Electricity Supply Bill now before 
the Legislative Assembly. We question the wisdom of a 
policy which has no room for private enterprise or initiative, 
and in an undeveloped country like South Africa it is 
bound to retard seriously all industrial progress. However, 
we glean from statistics compiled by the Association of 
Municipal Electrical Engineers that, apart from the big 
undertaking of the Victoria Falls Power Company and the 
mining plants on the Rand, there are now 59 public supply 
undertakings in the Union, and 54 of these are operated 
by municipal authorities. There are 38 municipal generat- 
ing stations and 15 take bulk supply from the Victoria 


Falls and mining companies. The majority of the muni- 


cipal works are small, d.c. plant being the rule, with dis- 
tnbution on the three wire system. Three phase plant 
is used in only three stations, but there are some single 
or two phase generators in nine others. Steam recipro- 
cating sets figure in the returns of 24 stations and steam 
turbines in only six; Diesel oil engines are the prime 
movers in nine stations, suction gas engines in seven 
and water turbines in four. In a dozen cases there is a 
mixture of steam and oil or oil and water-driven plant. 


Few Large Undertakings. 


There are only seven municipal undertakings whose 
Sales exceeded two million units in the past year—viz., 
those of Johannesburg (nearly 33 million units), Durban 
(over 28 500 000), Cape Town (over 18 700 000), Pretoria 
(nearly 6300000), Port Elizabeth (over 4000 000), 
Bloemfontein (about 2730000) and Pietermaritzburg 
(nearly 2 700 ooo units). In East London the output was 
nearly 2 million and in four other towns it was over 
500 000 units each, but the average of the remainder 
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was опу about 100 000 units. It is interesting to notice 
that in all cases street lighting is effected by means of 
incandescent lamps, though one town (Johannesburg) 
still employs five flame arc lamps. In the latter town 
there are 807 gas filled and other incandescents in use for 
public lighting, and no doubt the arcs will soon be scrapped 
and relegated to the local museum. About a dozen years 
ago the flame arc was very popular for illuminating large 
Open spaces and wide thoroughfares, but it is rapidly 
disappearing in favour of the all-conquering gas filled lamp. 
This is a good illustration of the rapid progress made in 
one branch of electrical engineering and proves the need of 
substantial depreciation and obsolescence funds for supply 
undertakings. The majority of the South African municipal 
concerns, however, show a fairly good surplus. 


The Tramway Position. 
PRIVATE enterprise is confined to six small stations in 


the Union, and two in Rhodesia, so that in the projected ` 


reorganisation of supply there will be little difficulty in 
acquiring the company undertakings. There are, however, 
four private tramway plants out of a total of ten traction 
stations. Tramway enterprise has not reached a high 
stage of development in South Africa, due, no doubt, to 
the absence of large towns and industrial areas. The 
principal tramway systems are those of Johannesburg, 
Cape Town and Durban, each of which possesses over 
I00 tramcars. We are pleased to notice that the bulk 
of the generating and steam-raising plant was supplied by 
British manufacturers, though German generators figure in 
the returns made by six municipalities. These date, 
however, from the pre-war period, and presumably there 
would be less inclination to accept German tenders now. 
At all events, important electricity supply and traction 


developments are likely to take place in South Africa within . 


the next few years, and we hope British manufacturers 
will be ready to take advantage of the situation. 


Electric Torches. 
SOME tests made by Messrs. T. SPOONER and C. F. 


Royce, of the Westinghouse Research Laboratory (U.S.A.), 
on electric torches reveal great variations between different 
types, especially as regards the distribution of light. It is 
pointed out that a motorist, a meter-reader, and a night 
watchman have different requirements. The meter- 
reader, for instance, needs a bright light at a comparatively 
short distance, not exceeding 2 ft., while the night-watchman 


"wants to be able to see things clearly at a distance. Life 


tests on flashlights also show distinct variations, and the 
recovery after two days’ rest is very marked. The authors 
are emphatic in recommending the long two or three cell 
torches in preference to those with small batteries. The 
extra cost of the larger battery is of less consequence than 
the longer life secured. It appears that soldered and seam- 
less cases show no difference when the battery is in constant 
use ; but for long “ shelf-life,” the seamless case is possibly 
superior. Large diameter lenses and reflectors should be 
avoided, except, possibly, for illumination at a considerable 
distance. Conical reflectors give a better distribution of 
light, owing to the inherent difficulty of locating the 
filament at the focus of a parabolic reflector. One impor- 
tant point made by the authors is the need for greater 
uniformity in manufacture and for closer co-operation 
between the producer of torches and the lamp manu- 
facturers. Slight variations in the position of the filament 
in relation to the cap may diminish the maximum beam 
candlepower by as much as 50 per cent. 
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The Session’s Legislation. 


WHATEVER opinions may be held by politicians and 
others about the general work of the first portion of the 
1922 Session of Parliament, electrical engineers have no 
cause to be dissatisfied with the legislative output. The 
Electricity (Supply) Bill, which had failed on three previous 
occasions, and which aroused considerable discussion in 
both Houses, has at last become an Act, though it under- 
went a certain amount of modification in the process. In 
addition, the Telegraph (Money) and the Wireless Tele- 
graphy and Signalling Acts were passed, and these measures 
should materially aid in the further development of two 


important branches of the electrical industry. Other . 


public Acts which have an indirect interest for our readers 
include those which make Summer Time a permanent 
institution and which amend the law relating to unemploy- 
ment insurance. The Rating of Machinery Bill was con- 
sidered and amended by one of the Standing Committees, 
and it is to be hoped that time will be found in the Autumn 
Session to pass this long-delayed and much-needed 
measure, which is being promoted by private members. 
The Merchandise Marks Bill, a contentious Government 
measure, is also in a state of suspended animation 
until November, and it is difficult to predict its ultimate 
fate. 


Though the number of private Bills and Provisional 
Orders was scarcely up to the average, several interesting 
electricity supply and railway schemes were successful in 
receiving legislative sanction, and as work has already 
been started on some of them the result should be an 
increase in the amount of orders for electrical manufac- 
turers and contractors at a time when business is by no 


. means brisk. 


Position of Joint Authorities. 


Of course, the most important measure of the year was 
the Electncity (Supply) Act, which is really the complement 
of the Main Act of тото. It is therefore essential to progress 
in the formation of Joint Electricity Authorities and to the 
reorganisation of the supply industry on a national basis. 
Notwithstanding the provisional determination of thirteen 
electricity districts in England, the principle of the Joint 
Authority has not proved as popular as was anticipated. 
For instance, in a part of Lancashire an Advisory Committee 
of electricity authorities, with very limited powers, has been 
adopted in place of a Joint Authority ; and.in the South- 
West Midlands a committee of four members, representa- 
tive of the two leading undertakers in the district, are to 
have control of electricity development. In these two 
cases only have the’ second inquiries been held by the 
Electricity Commissioners, and as the drafts of the Orders 
have been settled it is probable that they will be finally 
approved in the Autumn Session by both Houses of Parlia- 
ment. The first public inquiry has been held in seven 
other cases ; the Commissioners have given their decision 
upon five of them, and draft orders are in preparation ; 
but two of the inquiries, those into the schemes for the 
Lower Severn and North Lancashire and South Cumberland 
Districts, proved inconclusive. Schemes have been lodged 
for two other districts, and the inquirics will shortly be held. 
There is very little to report about the remaining two, the 
Mid Lancashire and South Wales Districts, though attempts 
are being made to formulate proposals for the former. 
Such, in brief, is the position three years after the passing 
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of the Electricity (Supply) Act, which cannot be said to be 
satisfactory. 


Pro£ress in Spite of Difficulties. ; 


No doubt the difficulties have been great; in some 
cases there has been a clash between municipal and private 
enterprise, and in others there has been a conflict between | 
rival local authorities, but notwithstanding the obstacles 
it can be affirmed that the Commissioners have made some 
progress and their policy has earned the support and 
sympathy of practically the whole of the industry. Now 
that the new Electricity (Supply) Act enables local authori- 
ties and others to finance Joint Electricity Authorities, we 
anticipate that progress will be more rapid in future and 
the next twelve months should see a number of the Joint 
Authorities in full working order. We have already dealt 
with the various provisions of the Electricity (Supply) Act 
of this session, but as several amendments were made in 
the Bill durmg the Committee stages in both Houses we 
set out in another column a full digest of the Act for the 
benefit of our readers. 


| Telephone Developments. 


The Telegraph (Money) Act, which authorises the issue 
out of the Consolidated Fund of sums not exceeding 
fifteen million pounds and makes other provision for 
financing the extension of the telephone service, will make 
it possible for the PosTMASTER-GENERAL to continue his 
policy of improving a public service which has been the sub- 
ject of much adverse criticism. Among the items in the pro- 
jected programme is the placing of the present trunk lines 
underground and the laying of new ones, the provision of 
new and the extension of existing switchboards and a large 
amount of building work. The Engineering Department of 
the Post Office seems to have tackled the telephone problem 
in a businesslike way, as a scheme, which will involve an 
expenditure of nearly £36 000 ooo in the next five years, 
has been prepared. Substantial progress has already been 
made, and, though there are still complaints, especially of 
high charges, there has been a decided improvement in 
efficiency, and when the contemplated extensions are 


completed the telephone service should be able to stand 


comparison with that of any other country. 


Radio Breadcasting. 


Another piece of legislatien which should have a great 
effect upon the future of wireless telegraphy and telephony 
is the Wireless Telegraphy and Signalling Act. Hitherto, 
the PosTMASTER-GENERAL has exercised control over this 
branch of the industry in virtue of the Wireless Telegraphy 
Act, of 1904, which has been renewed from year to year, 
but with the advent of broadcasting it became necessary 
to regularise the position and to increase the Government 
powers of control. Undoubtedly these powers are now of 
an extensive character, and everything will depend upon 
the way the POSTMASTER-GENERAL exercises his authority 
and upon the conditions to be attached to the licences to 
be issued by him. He has been wise in leaving broad- 
casting in the hands of private enterprise, for Government 
Departments are not exactly the parties to undertake any 
pioneering work, especially when it is necessary to use 
apparatus of a complicated scientific character. The 
delay that has occurred in making a start with broad- 
casting is due to the prolonged negotiations between the 
representatives of the manufacturing interests who are 
forming a company for the inauguration of a public service. 
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These preliminary negotiations have been practically 
completed, and we anticipate the initiation of a service in 
ashort time. The provision in the new Act which excludes 
foreign wireless apparatus for two years has been severely 
criticised by some as tending towards the creation of a 
monopoly. While we are not sympathetic towards mono- 
polies, whether public or private, we think it is only fair 
that British manufacturers, who were handicapped during 
the war, should have an opportunity of consolidating their 
position in the nascent stages of what we believe will 
become a very important and a most useful branch of the 
industry. 
Private Electricity Acts. 


Of the Bills dealing with electricity supply which were 
passed the most important were the Grampians, the Ayr 
Burgh, and the Torquay schemes. The first named 
authorises the erection of four hydro-electric works for 
utilising the water power of Lochs Ericht, Rannoch, and 
certain other lakes and rivers in the Grampians, and for 
the supply of electricity in six Scottish counties. The 
estimated cost of the whole scheme, which will be completed 
in sections, is over 44 millions. If the capital can be 
raised for carrying out the project there may be some 
important orders for hydro-electric plant to be given out, 
and if it can be successfully launched it should assist 
materially in the development of industry in the Highlands. 
The Ayr Burgh were also fortunate in getting sanction 
to their scheme for utilising the water power of Loch 
Doon, notwithstanding a good deal of local opposition, 
including that of the Kilmarnock Corporation. The parties 
were, however, able to reconcile their differences, and as 
a result an electricity authority, to be composed of repre- 
sentatives of the burghs of Ayr and Kilmarnock, and of the 
Ayr County Council, is to be formed for the purpose of 
dealing with electricity supply in the entire county. A 
third interesting scheme is that of Torquay Corporation, 
which has been authorised to take a transfer of the Newton 
Abbot electricity undertaking from the Newton Abbot 
Urban Council. The undertaking is to be purchased by 
thelatter from the Urban Electric Supply Company, and then 
transferred to Torquay, which contemplates the erection 
of a new generating station for the supply of electricity 
to Torquay, Newton Abbot, and to some neighbouring 
districts. ' 


Extension of Power Companies' Authorities. 


There were three Bills promoted by power companies 
for additional financial and other powers, and those of 
the South Wales Electrical Power Distribution Company and 
the North Metropolitan Electric Power Supply Company de- 
serve passing notice. 
in obtaining permission for local authorities taking, or pro- 
posing to take, a bulk supply of electricity to contribute to 
the capital of the company. Apart from the provisions of 
the new Electicity (Supply) Act, we are not aware of any 
similar authority being conferred on urban and rural 
councils, but we believe it is justified by the circumstances 
of the case and that it will prove to the advantage of the 
municipal authorities concerned. The position of the 
North Metropolitan Electric Power Supply Company has 
also been strengthened by some miscellaneous provisions in 
their Act, which include authority to purchase and 
operate the seven supply undertakings carried on by its 
subsidiary, the North Metropolitan Electrical Power Dis- 
tribution Company. 
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Miscellaneous Powers. 


Five local authorities also secured additional powers 
for carrying on their electricity undertakings, including 
the right to cut off Supply from consumers in arrears 
with their payments, to establish funds for renewals and 
It is probable 
that, in view of the passing of the Electricity (Supply) Act, 
it will not be necessary to have recourse to private Bills 
so much in future, but it must be remembered that the 
applications of electricity continue to expand, and circum- 
stances are likely to arise for which it is impossible to 
make special statutory provision in advance. Private ВШ ` 
legislation is, however, a costly luxuy, and we should like 
to see authority conferred on the Electricity Commissioners 
to grant any power that may be considered necessary 
for carrying on the business of electricity supply, whether 
by local authority or company. 


Special Orders. 


The substitution of Special Orders for Provisional Orders 
has, of course, reduced the total of the Acts affecting the 
electrical industry. There has, however, been considerable 
activity during the year in the applications for authority 
to supply electricity, and though we shall not know the 
precise number of the Orders granted by the Electricity 
Commissioners until the publication of their annual report 
we believe that the figure is above the average. The out- 
look for the supply branch of the industry is, therefore, 
quite good. 
Traction Bills. 

Of the twelve Bills relating to electric railways and 
tramways the most important was that promoted by the 
London Electric and City and South London Railway 
Companies for authority to raise capital for improving 
and extending their system of underground railways. 
The Bill, which was only introduced on May 25, received 
the Royal Assent on July 30, and as some of the work is 
already well in hand it reflects credit upon those respon- 
sible for the preparation of the scheme. Four Acts give 
authority to construct short extensions of tramways and 
other powers. The London County Council, Birmingham 
Corporation, and the Trafford Park Company have secured 
authority to employ trolley vehicles, and in three or four 
cases the right to run motor omnibuses, to employ 
trailers, to run special services and to enforce the queue 
system have been secured. The Black Country Tramways 
and Light Railways Act extends the terms of the 
leases of the lines of the Birmingham and District Power 
and Traction Company and its associated companies, and 
it also fixes a uniform period for the purchase of the whole 
of the lines. 

Little Tramway Legislation. 

There were only three tramway provisional Orders, 
one English and two Scottish ; but, as they authorise the 
construction of additional lines or the use of electric 
traction, it shows there is still some activity in tramway 
enterprise. This form of traction has undoubtedly been hard 
hit by motor omnibus competition, and by the conditions 
created by the war, but heroic eftorts are being made by 
many undertakers to find a way out of their difficulties, 
and an increasing number are making experiments with 
trackless trolley omnibuses. It is hoped by this means 
to give such a cheap and flexible service as will enable 
them to meet successfully the present keen motor com- 


petition. 
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Some Notes on Transient Track Circuits. 


The basic principle of the transient track circuit system, 
which has recently been devised by the AUTOMATIC TELEPHONE 
MANUFACTURING Co., lies in the momentary application of 
current to the track which, if unoccupied, will permit the 
current impulse to pick up e relay. 
for this purpose in some of the early experiments, but it has 
now been abandoned in favour of alternating current of low 
periodicity (16 to 25 cycles). It is claimed that in this way 
complete immunity from stray current effects is obtained, and, 
that furthermore, the a.c. signalling current can be superimposed 
upon the track rails which may already be carrying Ваве нов 
current оп an electrified track. 


Advantages of the System. 


Among the advantages of the system are :— 

(1) Current is only applied to the track rails for approximately 

half a second for each train passing over the track. 

(2) Track circuits may be of much greater length than the 
standard type. Actual tests taken over 2? miles of bonded 
track have been made, and it was found that with ап e.m f. 
of ro V at the feed end it was possible to operate the relay 
at such a distance. The particular track under test was 
bonded with only one iron wire bond instead of two, and 
the ballast conditions gave a leak of rather less than 6 O 
per т ooo ft. at the time the tests were made. It is highly 
probable that this distance may be increased to as much 
as 5 miles on a good stone-ballasted and well-bonded track. 
It is possible, of course, to increase the range very con- 
siderably by using a centre fed track instead of end fed, 
and where existing block wires can be utilised, this is 
undoubtedly the most economical method. 

Shunting effect.—The highest value of train shunt on the 
track undcr test was 2 О, the lowest І O. It is important 

"to note, however, that a train, on entering the track 
circuit, must first pass over one length of insulated rail. 
This short track circuit (d.c.) is connected with a high- 
resistance relay, the drop shunt of which may be arranged 
to be as high as 300 O. 


The protection afforded by the transient track is therefore 
much increased, and on the whole, should be superior to the 
standard d.c. continuous track circuit. 


— 
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Description of the System. 


Turning to the system in detail, we may assume that it is 
required to track circuit a given section A-B (see Fig. 1). 
A vibratory a.c. converter is provided at A, which, on being 
operated, supplied a.c. current from a primary battery to 
the track rails. This vibratory converter is only operated for 
sufficient time to enable an a.c. relay at B to close the holding 

stick " circuits of a pair of standard type d.c. track relays. 
The a.c. relay used is remarkably sensitive, its operating 
characteristics being :—o-06 A.at 0-25 V; frequency—16 
cycles; P.F. 0-8. 

The design of the a.c. relay is based upon the. principle of 
ап a.c. “ ringer,” the vibrating armature, however, is broadly 
tuned to its operating frequency by means of a controlled 
reed. The armature, when oscillating, permits pulsating 
current from a local battery alternatively to energise low 
resistance shunted windings of a pair of standard type d.c. 
track relays, the armature of which, when picked up, close a 
holding circuit through the contacts and secondary windings 
of both relays in series. 

As soon as the holding circuit is set up, the a.c. supply to 
the track ceases, and the a.c. relay having done its work, 
comes to rest. The holding circuit may be taken through any 
other relays, detection contacts and a line wire as required, 
thus constituting a control circuit. 

It should be noted, however, that this control circuit, after 
being once broken, cannot under any circumstances be again 
set up until the track is once more " swept" by an а.с. 
` impulse and the a.c. relay oscillated. 


Applications of the System. 


The possibilities of transient track circuiting are stated to 
be considerable from an economical and safety standpoint. 
For while many signalling problems can be solved by extensive 
use of track circuiting, the cost of installation and maintenance 
is in many cases quite prohibitive. Such should not be the 
case with transient tracks ; maintenance is reduced to practi- 
cally a negligible quantity, which means that a transient 
installation would pay for itself in many instances in a couple 
of years. Perhaps one of the most striking instances would be 
in its application to track circuits in platform roads and 
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sidings in which a train or single vehicle may be standing for 
five or six hours a day. In the transient ''automatic ” 
system no current at all flows when the track is occupied. 

The following are some of the applications of the system :— 


(1) Continuous track circuit through the whole of a block 
section, in most cases without a '' cut " section. Existing 
block working, and standard three position instruments 
retained, but safe block working may be continued without 
line wires in case of emergency. 

(2) Automatic signalling on steam or electric railways. 

(3) A signal box or series of boxes may be cut out and full 
automatic working provided at the '' cut out ” stations. 

(4) Existing track circuits in platform roads and in many other 
cases may be changed over to transient working. 

(5) Highway crossing alarm bells—existing T.C. control may 
be changed to '' Transient.” 

(6) Single line working—dispensing with tokens. If the 
section is blocked the starting signals cannot be lowered. 


* End Fed" Transient Track Circuits. 


Fig. 1 shows a simple application of “ end fed” 
track circuits applied to an existing block system. 

The present block instruments and method of working are 
retained, but the following safety features are added :— 


(1) “ Line Clear " cannot be sent from cabin “ B” to cabin 
““ A " for a second train to approach unless the home '' W ” 
and starter “V” at cabin “В” have been put to 
'" Danger " behind the previous train, and the whole of 
the track circuit in section ‘‘ A ”—“ B ” is unoccupied. 

(2) The starter '' V ' at cabin “ А ” cannot be lowered for а 
train to proceed to cabin “ B " unless '' Line Clear '' has 
been reccived, and it must be put in the '' Danger ” position 
behind the train in order to allow a second train to approach 
cabin “А.” 

(3) In cases where the block wires аге down and communica- 
tion between signal cabins is interrupted the traffic could 
still be worked over the section with perfect safety. 

The signalman at '' A ” would break a seal and operate 
an emergency switch, and then if the signalmanat “В” 
gave excess movement to the block instrument handle in . 
the ' Line Clear ” position every time a train cleared 
section “ А”—“ B,” providing the track was not occupied, 
'" Line Clear" would be given to cabin '' A," and the 
starting signal '' Y” would be released, and so be free to 
be lowered for a following train to proceed whenever 
required. 

As each train enters the section the starter '' Y ’’ would 
be locked until the section was again clear and the signal- 
man at “B” had operated the block instrument handle. 

(4) “ Train on Line ” 1s automatically indicated in both cabins 
as soon as a train passes the starting signal. 


transient 


Description of Working. 


In order to permit a train to proceed from '' A" to “В,” 
the signalman at '' B," after the usual bell signals have been 
exchanged, must give a slight excess movement to the block 
instrument handle when he is pegging it in the '' Line Clear ”’ 
position. This excess movement of handle makes contact 6 
in the block, instrument, and if the home signal “ W " and 
starting signal '' V " are at “ Danger," a circuit is completed 
from battery '' О” to contacts 6, 5, 4, 3, to the vibrator coils 
and return. The vibrator will then operate, and by alter- 
nately making and breaking contacts 1 and 2 will cause an 
a.c. current to flow to the track from batteries A and B. 

If the track is clear this current will cause the armature 
of the a.c. relay at cabin '" A " to oscillate, thereby alter- 
nately completing the circuits of one coil on each of the double 
winding relays а battery '" F ” through contacts тї or 12. 
The relays will therefore pick up and, as a non-inductive shunt 
is across each of the pick-up coils, the armatures will remain 
attracted while pulsating current is flowing in their coils. As 
soon as these relays picked up, the holding circuit was com- 
pleted from battery “ D” at cabin “ B" contacts 8 block 
indicator, line to cabin “А ” contacts 24 block indicator, 
contacts 15, 16, short length of rail holding coil, contacts 
14, 13, holding coil to rail and return. 

The block instruments in cabins “А ’’ and “ B ” will now show 
“ Line Clear " and the lock on the starting signal “Y ” at 
cabin “ A ” is released by current from battery '' G ” contacts 
20, 19, catch handle contacts 23, lock coils to return. The 
block indicator at cabin “ B" having gone to '' Liné Clear,” 
the signalman leaves the handle in the “ Line Clear ” position. 
The circuit to the vibrator is then broken at contacts 6, and 
it stops operating. 

A.c. current is therefore cut off from the track, and the 
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a.c. relay at cabin “ A ” is de-energised. The circuits to the 
pick-up coils of the double winding relays are broken at 
contacts r1 and 12, but the armatures still remain attracted 
through the holding circuit. 

After the starting signal ' Y " at cabin “ A” has been 
lowered the traim will proceed into the section, but as soon as 
it enters the short d.c. track circuit, the holding coils of the 
double winding relays will be short-circuited and their arma- 
tures will be released. Я 

If the block instrument handle has not been placed in the 
“Train on Line ” position, that indication will be automati- 
cally shown on the instruments in both cabins by a current 


from battery '' E " (which is twice the voltage of battery '' D ’’): 
through contacts 17 (or 18, 15), 24 to cabin “ В” contacts 8, 


opposing battery '" D ” to rail and return. When the signal- 
man at '" B" puts his handle over to the " Train on Line ” 
position, the opposing battery '' D ” is cut out of circuit and 
a compensating resistance is cut in, so that the current flow 
remains the same. After the train has cleared the section, 
the block instrument handle will be put to normal, and both 
instruments will indicate '' Line Blocked." 


Operating Without Line Wires. 


In case the block wires are broken down the signalman at 
“A” will break a seal and reverse the emergency switch. 
After the passage of each train the signalman at '' В” would 
give excess movement to the block instrument handle in the 
“ Line Clear ” position, and if the track was clear the double 
winding relays would pick up, and their armatures would be 
held up as before, but by current from the local battery “ E ” 
through contacts 25, instead of from battery “О” through 
contacts 24. Traffic can therefore be moved through the 


section with absolute protection, as it is impossible to release 


the starting signal '' Y " at cabin ' A ” for a following train 
unless the previous one has cleared the track. 


Train Weiting ladicator. 


A “Train Waiting Indicator," worked by a short d.c. 
track circuit superimposed on the a.c. track, could be added 
if necessary, so that when a train has come to a stand at 
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home signal “ W,” the signalman would be notified by a 
current from battery '' C" passing through the wheels of the 
train to the return rail, indicator, and back to battery. Elec- 
trolytic valves (a pair of carbon plates immersed in dilute 
sulphuric acid) are placed across the insulated rail joints, 
which allow the a.c. current to pass freely, but act as insula- 
tors for the direct indicator current. The windings of the 
indicator coils acting as impedance to the a.c. current. 


Constant Indication. 


The transient track circuit system can also be arranged so 
that it affords continuous detection when the section is fouled 
from either end, and also complete protection for conflicting 
movements, irrespective of the position of the block instrument 
handle. This arrangement is shown in Fig. 2. When once 
“ Line Clear "' or '' Train on Line ” has been sent or a train 
has entered the section, all points that would allow any 
vehicle to foul the route would be locked, and it would not 
be possible to give ‘‘ Line Clear" for any other conflicting 
route until the section was clear and the block indicators 
were put normal, on sending the '' Train out of Section ” signal. 

Referring to diagram, on the down main at each end of the 
section a d.c. relay is controlled through а рг of pulsating 
current relays by an a.c. relay. (This is another method of 
making a stick circuit in place of the double winding relays 
and shunts shown in Fig. 1.) When the signalman at “А” 
wishes to send a train forward, he would ask “ B” for “ Line 
" in the usual manner. If“ B” could accept he would 
peg his block instruments in the “ Line Clear ” position and 
send the requisite code on his bell key, holding down a second 
on the last beat until the needle of his instrument corresponded 
with that of the handle. This would nof occur unless the 
signals “Y” and “Z” at “B” were at “ Danger," the 
points '' V " normal, the track clear, and any other conflicting 
block instruments were showing the normal indication. 
When the block indicator at ' A " shows “ Line Clear," the 
lock on the starting signal ‘‘ A ” is released, and it is free to be 
pulled off. All points that lead from other conflicting routes 
at " B" are now locked until the block indicators are again 
put normal, after the train has passed through the section or 
the cancelling signal has been sent. 


The Present-Day Construction of Electrical Machinery. 


By L. FLEISCHMANN.* 


An idea of the progress towards better utilisation of material 
in electrical engineering is obtained from Table I. 


TABLE 1. 
COMPARISON OF WEIGHTS. 


| 


Generators. | Motors. | Transformers. 
Жо ла c etoecieee 
I900 ' 1920 | 1900 | 1920 | I900 | 1920 
Output in kVA 3 000 | 3000 | 150 | 150 | I 200 I 200 
Speed in r.p.m. gs 83 83 | 187 | 187 — — 
Weight in tons I27 | 71 IO | 42 | 13°6 | 5:25 
Per cent. 56 | 100 | 100 38:5 


4l | 
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Waterwheel and Turbo-Generators. 


The two chief problems in waterwhee!s and turbo-generators 
are the dissipation of the heat from relatively small surfaces 
and the rotor construction to withstand the great centrifugal 
forces. 

Rotor Construction. 


For the rotor only forged or rolled steel comes into question. 
Last year a suitable nickel-chrome steel came on to the 
market, having a tensile strength of 7 ооо to 8 ооо kg. per sq. cm. 
and an extension of 15 percent. А further increase in strength 
with sufficient extension is to be hoped for, because progress 
in electrical units is mainly a mechanical question. With 
salient-pole machines, the rotor is made of plates 60 to 80 mm. 
thick, which are either mounted on a spider or shrunk on to a 
shaft; while the poles are dovetailed into this yoke and 
held by kevs. The poles are also made from plates held 
together by bolts. The exciting winding is made of flat strip 
copper wound on edge. А double-dovetail construction is 
necessary for the large poles of low-frequency machines. 


* Abstracted from ''Elektrotechnische Zeitschrift," vol. 42, p. 96r. 


" 

For greater centrifugal forces the non-salient-pole con- 
struction must be resorted to. Here slots may be cut in the 
solid rotor and closed by keys after the coils have been wound, 
or the rotor may be built up of discs into which dovetailed 
teeth dte inserted after the completed coils have been placed 
in position. 

Improvements in Stator Design. 

The stator frame is either cast or made up of rolled rings 
and arms. The plates are held either by keys in the frame 
or by through bolts. Long cores demand very careful insula- 
tion. The stator coils must be insulated against earth and 
other phases, while the insulation of the end turns must be 
reinforced against excess pressures. The latter entails a 
reduction in the cross section of the conductors. By using 
protective resistances in the switches, the stresses set up 
during switching operations can be greatly reduced. Up to ` 
3 ooo V, paper tubes can be used in the slots; beyond this 
micanite tubes become essential. Many generators are now 
built for 15 ooo V, a few for 22 ooo V, while 30 ooo V have 
been reached. ` 

Hard paper tubes are now being used for higher pressures 
by covering both theinside and outside with conducting material 
and excluding air. In this way glow discharge, which in 
time would destroy the insulation, is prevented. To avoid 
this action on the insulation of the conductors, the coils are 
impregnated with compound under vacuum and wrapped with 
micanite paper. 


Precautions with Deep Slots. 

With deep slots, care must be taken to prevent an unequal 
distribution of current. If a solid bar were used, the current 
would flow almost entirely along the upper part of the con- 
ductor, and cause a great increase in loss thereby. To prevent 
this the conductor is laminated, and the laminae are arranged 
in such a manner that, assuming uniform current distribution, 
the flux in any loop cannot induce an e.m.f. The laminae 
can be twisted in the slot or crossed in the overhang to achieve 
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this end. The coil-ends must be very securely braced on 
account of the great stresses set up on short-circuit. To 
secure the coils iron bolts and hard paper discs may be used. 
The mechanical properties of the latter are very suitable, 
while extra losses are not introduced by their use. With two- 
layer windings, an insulated iron ring round the whole overhang 
is used. Unfortunately, the magnitude of the stresses cannot 
be accurately predicted. They depend largely on the distance, 
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Fic. 1.—CURVES OF TEMPERATURE DISTRIBUTION AND HEAT 
BALANCE (CALCULATED). 


dimensions and saturation of the adjacent iron. Further, 
the magnitude of the short-circuit current cannot be exactly 
calculated, so that the safety of a machine on short-circuit 
has to be determined by test. The exact pre-determination 
of the short-circuit current involves a differential equation, 
the definite solution of which is as yet wanting. On the other 
hand, a good qualitative idea of the phenomenon is possible 
by assuming the current rise to be very rapid. 

Obviously, reactance in the stator circuit reduces the current 
peak. Compared with the rate of increase of current, the 
distance which the rotor moves through in this short interval 
is negligible; consequently the rapidly changing stator 
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Fic. 2.—CuRVES OF TEMPERATURE DISTRIBUTION AND HEAT 
BALANCE (CALCULATED). 


ampere-turns act on the rotor as in a transformer. These 
ampere-turns seek to destroy the flux, while the rotor ampere- 
turns tend to increase to prevent this happening. But 
leakage in the rotor circuit acts in the same way as in the 
stator circuit, and also helps to reduce the current peak. 
Hence, with large rotor leakage and small eddy currents in 
rotor surface, the exciting current cannot increase very much, 
and the main field can be extinguished with fewer stator 
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ampere-turns. It is thus seen, stator and rotor leakage are 
equally important in this connection. 


Parallel Operation. 

The problem of parallel operation of generators driven by 
internal-combustion engines has been solved by the correct 
choice of flywheel and the use of damping windings. Highly 
sensitive governors must not be used with gas engines or 
water turbines. In some machines with long shafts possible 
oscillations due to torsion must be guarded against. 


The Heating Problem. 

The heating problem is, common to all types of machines, 
but becomes troublesome in machines with large outputs per 
pole, because of the great core-length. The question of heat 
dissipation assumes a new aspect when instead of keeping the 
average temperature of the machine within given limits the 
maximum temperature permissible for various kinds of 
insulation. is specified. The reason for this lies in the fact 
that high temperatures applied for long periods act differently 
on different kinds of insulation. At the same time it has 
been proposed to raise the temperature limits because mica 
is able to withstand excessive local heating for many years. 
The need for predicting local temperatures, however, presents 
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Fic. 3.—CURVES OF TEMPERATURE AND HEAT DISTRIBUTION 
(ACTUAL). 


very difficult problems. The problem is not solved by merely 
adding a certain amount to some measured temperature, 
because with given limits the designer will attempt to approach 
these ‘limits for all parts. If the temperature by resistance 
is used as a basis, the effect of the additional temperature is 
to lower the average temperature. Though the maximum 
temperature has to be thereby reduced, we shall see, never- 
theless, that for the same average temperature there may be 
very different maximum temperatures. Further, there is 
still uncertainty where the maximum temperature occurs, 
and years of research will be needed before satisfactory modes 
of calculation are developed. The following are some of the 
questions which will have to be studied. How does a stream 
of air flow which has various paths open to it? What depth 
of air current is useful for carrying off heat? Tests have 
shown that increasing the width of a channel fourfold permits 
an increase in loss of ro per cent. only. The heat conductivity 
and heat dissipating capacity of various insulators and 
varnishes must be determined, also the best width of packet 
for the plates. : 
Temperature Distribution. 
In Fig. т are shown the calculated curves of temperature 


distribution and the heat balance in a core with packets 
12:28 cm. wide, and in Fig. 2 for a core with packets 7-16 cm 
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wide. The shaded parts above the datum line represent the 
magnitude of the iron losses, and below that of the copper 
losses. The plain surfaces represent the amount of heat 
carried off, likewise the areas bounded by the parabolic curves. 
ft is seen that the sides of the packets dissipate more heat 
- with the narrower packets. In Fig. 3 the curves of tempera- 
ture distribution in an actual machine are given—the upper 
being for closed, and the lower for open air ducts. 

To find the effect of the width of packet or duct, tests can 
be made with an electrically heated copper bar on which 
. wood rollers are placed, as in Fig. 4. Though the average 
temperatures are nearly the same, there is considerable 
difference between the maximum temperatures. 

To obtain increased output by reducing the temperature of 
the cooling medium, advantage could be taken either of the 
greater temperature gradient between the machine and the 
cooling medium, or of the lower copper losses at the reduced 
temperature. In the latter case, however, the iron losses, 
which consist largely of eddy-current losses, are increased, 
as shown by the measured losses in Fig. 5. 

To obtain a sinusoidal pressure curve, the poles are either 
skewed or displaced, or the coil-pitch is shortened. Magnetic 
wedges are used with open slots to suppress tooth ripples. 


Effect of Charging Current on Regulation. 


In extensive hi gh-tension networks the charging current 
produces a rise in pressure at the generator terminals on no-load. 
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Fic. 4.—CuRvEs SHOWING EFFECT OF DUCT WIDTH ON HEAT 
DISTRIBUTION. $ | 


The relation between the capacity and the magnetisation 
curve of an alternator is represented by a curve similar to that 
for the relation between the pressure and shunt resistance of a 
shunt-wound generator. The rise in pressure could be 
limited by increasing the gap, but this method is too costly. 
Differential excitation enables the pressure rise to be kept 
low up to normal current. 


Starting Synchronous and! Induction Motors. 

In order to impart a large starting torque to the synchronous 
motor, an ample damping winding is provided. In an arrange- 
ment of the A.E.G., a starting winding is placed in the pole 
shoes, which enables use to be made of the cross flux as well 
as of the main flux. By introducing gaps in the main 
magnetic path, the two fields are made approximately equal. 
The pole-shoe winding is taken to slip-rings and connected 
to a resistance at starting. | 

While skin effect is suppressed in generators, изе is made 
of it in induction motors to increase the starting torque. 
One application is in ship propulsion. 
changing winding to give two economical speeds ; and the 
rotor has two windings—a high-resistance winding near the 
gap and a low-resistance one lower in the slots. 

Variable-Speed A.C. Motors. 

Except for large powers, three- and single-phase commutator 
motors are sometimes used. These are built both for shunt 
and series characteristics. The speed can be regulated by 
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The stator has a pole- - 
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varying the pressure at the commutator brushes or the flux, 
or by shifting the brushes. The three-phase shunt motor 
with brush shifting requires in addition slip-rings, and usually 
two armature windings. For larger powers, саѕсайеў con- 


ЭЗЕ наш 
MN 
sae 
ы 
ж ЖИ И 


? 
8 


Fic. 5,—EFFECT OF Eppy CURRENT LossES ON OUTPUT. 
* | 


nections are used. The slip-rings of a main motor аге con- 
nected either to a rotary converter which supplies its power to 
a continuous-current motor mechanically coupled to the main 
motor, or to a three-phase commutator motor which may be 
coupled to the main motor or may drive an induction generator 
connected to the network. Such sets are made to run both 
below and above synchronous speed. For this purpose, at 
synchronism a Separate supply must be connected to the 
rotor circuit. This may be a frequency changer, consisting 
of a commutator on the shaft of the auxiliary motor and 
connected to the network through slip-rings. It remains 
to be seen whether the economical advantages of working 
both above and below synchronism outweigh the complica- 
tions. 
Rotary Converters. | 

Except for small outputs, commutating poles are invariably 
used. Units are now built for several thousand kW at 
50 cycles and 500 V. To avoid synchronising, various methods 
are available. For example, the stator of an induction motor 
is joined in series with the alternating-current side of the 
converter. The usual method is to make the converter run 
up to speed by applying a low pressure to its slip-rings. 
When the commutator brushes are left down, the starting 
voltage must be kept small, while current rushes occur on 
switching over—but this is a less evil than raising the brushes. 

For regulating the pressure an induction regulator is mostly 
used. This may be air- or oil-cooled. | 

For good commutation, the pressure wave must be free 
from harmonics. If such are present, current barmonics 
may be produced which cause blackening at every sixth 
segment and sparking. 

It has not yet proved possible to prevent flashing over when 
a short-circuit occurs. By using a large gap, a large reactance 
of the interpoles, or by covering the brushes and insulating 
the metal parts, the effects of a flash over can be made harm- 
less. It appears that one point has not been sufficiently con- 
sidered in dealing with the short-circuiting of continuous- 
current machines. From the oscillograms of the short- 
circuit of a rotary converter or continuous-current machine 
it is seen that the current quickly attains a very high value. 
At the same time the field current rises, the result of which 
is that the main field cannot be weakened by armature 
reaction and by the short-circuit current corresponding to the 
under compensation. If tbe field current can be prevented 
from increasing, then the short-circuit current of the machine 
cannot exceed the current corresponding to the stationary 
condition. The confirmation of this was shown by the test 
results of a rotary converter. The rise in field and armature 
current were noted when the converter was short-circuited 
through a given resistance. A transformer with an air gap 
was then connected so that the armature current flowed 
through one winding and the field current through the other. 
The resistance of the former winding was the same as in the 
first experiment. The oscillograms showed that the field 
current did not increase, and consequently the armature 
current did not exceed its steady value. 


Direct Current Machines. 


It has been found advisable to split up long high-speed 
commutators into several shorter commutators, the con, 
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nectors between the sections of the commutator acting as fan 
vanes. Various systems are used for keeping the current 
constant in arc-welding machines; such as differential com- 
pounding in conjunction with separate and self-excitation, 
or using a split field and a third brush for excitation. 

The carbon-brush problem is still an empirical matter, and 
there is urgent need to investigate thoroughly the phenomena 
at the brush contact. 


D.C. Traction Motors. 


By adopting. interpoles and ventilation in motors for 
moderate and large outputs, the weight has been much 
reduced, the continuous rating increased, and the life of the 
commutator and brushes lengthened. Care must be taken 
not to allow dust from the brakes or road to get into the 
motors. In Some cases the fan is fixed at the pinion end, in 
other, at the commutator end. т доо V can be regarded 
as the desirable upper limit for the pressure per commutator, 
especially when electric braking has also to be arranged. 
A 3000 V locomotive capable of hauling a train weighing 
2 500 tons up a gradient of 20 in rooo has eight driving 
axles, each with one І 500 V motor. Regenerative braking is 
used. The interpoles permit a wide range of speed control 
by field weakening. The diverters should be in the form of 
choking coils to prevent the motor losing its field with sudden 
load changes. , 

Gearing. 


The life of the gears has been much increased by tempering 
and by using suitably shaped teeth. Bevel teeth are used, 
even with a single-ended drive, the end thrust being taken 
by the bearing bush, Roller bearings are also now used. 
It is thus no longer necessary to have long air-gaps on account 
of wear in the bearings, for there is no fear of instability in 
the series motor, even with weak fields. 


A.C. Traction Motors. 


With single-phase, the compensated series motor with 
auxiliary poles is now used almost exclusively, and also the 
geared drive. The correct phase of the exciting current for 
the auxiliary poles is obtained either by resistance and induct- 
ance, or by an auxiliary transformer. Opinions are divided 
concerning resistance connectors. Obviously such offer a 
distinct advantage if they can be made safe and the loss in 
them does not heat the winding. The speed is controlled by 
means of a variable-ratio transformer. 

Regenerative braking is possible in various ways. In 
principle, the machine must be given a shunt characteristic ; 
and since a flux produced by an alternating current lags 
90 degrees behind the applied voltage, the phase of the arma- 
ture current must be displaced by inserting a choking coil in 
the armature circuit, or alternatively the field must be excited 
by a current with the proper phase displacement. In the 
latter case, if there are several motors, one of them can be 
used as an exciter to supply the current with the requisite 
phase displacement. If electric braking without recuperation 
is required, the field can simply be excited off the transformer 
and a resistance connected across the armature. Wherever 
regenerative braking is required, care must be taken to prevent 
the machine producing current, due to Self-excitation, at a 
frequency different from the supply frequency. For this 
purpose either resistance or inductance is used, according to 
the connections. 


A Reason for Three Phase Traction. 


Three phase induction motors are best suited for braking. 
This fact and the absence of the commutator are reasons why 
_ three phase traction is still used in Italy. Two economical 
, Speeds are obtained by changing the number of poles, and two 
further speeds by cascade connection. 

The advantages of the three phase induction motor are 
united with those of the one phase overhead conductor in the 
Split phase system. A phase converter—similar to a two 
phase, squirrel-cage motor, and running practically at syn- 
chronous speed—has one stator phase connected to the supply. 
The second phase—in which an e.m.f. at 90 deg. to the supply 
pressure is induced—is joined to one phase of the driving 
motor and the supply voltage is applied to the other phase. 


Mercury Rectifiers. 

Several problems had to be solved in changing from the 
glass to the iron case—particularly in connection with insulating 
anode and cathode. In their large rectifiers the A.E.G. use 
porcelain insulators which are made airtight with lead and 
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aluminium packing. The efficacy of the packing is based on 
dividing the pressure difference between the rectifier and 
outside into stages, which are connected to the air pump by 
means of thin copper tubes. The cathode is water cooled, 
while the whole case is immersed in a water bafn. Ignition 
is obtained by means of an automatically-operated auxiliary 
arc. In the latest types, six phases are used. The pressure 
drop in the rectifier is 20 V, and is independent of the 
current. The power factor is 0-97. А choking coil is used to 
suppress the ripples in the rectified pressure which would 
otherwise disturb communication circuits. 

The rectified pressure is regulated either by varying the 
tappings on the primary side, or by means of an induction 
regulator. | [ 

Transformers. 


Units up to бо ооо kVA have been built—these are of the. 
three-phase, core type. Despite the high efficiency of large 
Sizes, effective cooling becomes very difficult. The windings 
must also be well braced against short-circuit eftects. Par- 
ticular care is needed with the insulation of the plates, bolts, 
etc. For outputs up to 5000 kVA at 50000 V, self- 
cooling is sufficient. Sludging of warm oil is now understood 
as being produced by atmospheric influences, particularly 
in the presence of certain catalytically-acting metals. 


Induction Regulators. 


These may be air- or oil-cooled. If phase displacement is 
to be avoided, two regulators must be combined—these are 
usually arranged one above the other. In case of short- 
circuits in the network, the forces on the controlling gear of 
large regulators are very great, and devices are now used for 
allowing the rotor to move into the position of maximum force 
when excessive forces are exerted. 


Factory Administration in Practice." 

That attempt towards the more complete correlation of 
purpose in factory administration, commonly termed 
“ scientific management," is being developed in Great 
Britain by a process of gradual modification of existing 
factory methods rather than by the sudden and more 
spectacular changes favoured in the United States: In 
this country no particular label attaches to the system 
installed and no special school of thought is followed. The 
changes made depend upon such local factors as size and 
character of the works, the nature of the markets, and the 
labour employed. A factory organisation is recognised as 
a growth rather than as a sudden creation. 

This book is admirably suited for perusal by those who 


` are interested in medium-sized engineering works, and who 


desire to evolve in their works such special sections as 
production, planning, rate fixing, inspection, purchasing 
and works maintenance. The aüthor's proposals can be 
introduced into most English works, using the existing 
organisation as a basis for extension, without the necessity 
for thé services of a consultant. They refer in the main to 
the development of the progress department, more com- 
monly, perhaps, termed the production department, the 
functions of which are to determine what load the works can 
carry, to settle deliveries, to arrange the sequence of manu- 
facture of the various components in a product, and 
generally to co-ordinate the different parts of the factory so 
that the components reach the assembling department at 
the right time. 

Many readers will think that the author goes too far in 
stating that the progress department should control the 
purchasing, storekeeping, and transport departments, for 
to associate too much under the control of one officer is to 
lose the very advantage, arising from specialisation of 
function, which the development of the progress depart- 
ment is intended to yield. The publishers are to be con- 
gratulated in their endeavour to supply well-printed books 
of British origin dealing with the problems of factory 
administration. J. G. P. 


* “Factory Administration in Practice." By W. J. Hiscox. 
(London: Isaac Pitman & Sons.) Pp.¥x + 214. 8s. 6d. net. 


240 


The Dynamo.° 
Reviewed by Prof. Miles Walker. 


All stude&ts of dynamo-electric machinery will welcome 
this new edition of ‘‘ The Dynamo," for the earlier editions 
have been for many years the main stand-by of those designers 
and students who required an exhaustive treatise on the 
intricacies of design. There are many books suitable for 
beginners and students who are content with a general state- 
ment of principles, but there are few books on the subject 
which aim at exactness and completeness. This is one of 
them. 


! 


Subject Matter Extended. 


The subject matters of the first five chapters (dealing with 
the magnetic field, magnetic pull and the generation of electro- 
_motive force), have been re-arranged and extended. These 
chapters are remarkable for the great precision with which the 
magnetic quantities are defined and the laws of electro- 
magnetism stated. They can be read with profit by old 
designers as well as by beginners. It is rather a pity that the 
author uses the term “ magnetic induction ” instead of the 
more modern term “ magnetic flux-density.’’ It is true that 
Clerk Maxwell and many famous physicists during the last 
fifty years have used “magnetic induction " and written of 
other kinds of induction, but that is no good reason for per- 
petuating an inconvenient word that has too many meanings. 
Now that Science has awakened to the good sense of requiring 
a distinct name for every distinct quantity, it is the duty of 
writers of standard works to clean up some of the messes that 
were made in the past when pioneers were too busy discovering 
new facts to think of making new words. 


A Convenient Chapter. 


As in the last edition, Chapter V. is a very carefully written 
description of alternating-current phenomena and the effect 
of self-induction. It is convenient to have a chapter of this 
kind near the beginning of a book on the dynamo because one 
cannot get very far with the main subject until the student 
has a clear grasp of alternating current working. It may be 
questioned whether the changes that have been made in this 
chapter in the new edition are altogether warranted. In the 
fifth edition the treatment was more elementary in character, 
the definition of inductance was simpler, and the happenings 
in the alternating current circuit were revealed in sentences 
which were less involved. The present chapter is the result 
that one might expect if a master so familiar with his subject 
as to have forgotten his early difficulties had taken the old 
chapter and ruthlessly cut out of it everything that was not 
necessary for an exact statement of the matter in hand. If 
the chapter is for the beginner it is not simple enough. If 
for the advanced student it might be shortened. It rejoices 
in being a precise and logical compendium of the subject which 
no one can show to be wrong. Even the reader can enjoy it 
if he is not on unfamiliar ground. 


The Use of Arrow-Heads. 


But there is one point that the modern student would take 
exception to :—There are no arrow-heads affixed to the circuit 


diagrams that are used in connection with the vector diagrams. 


Students should be taught that the expression 
i-—Isin wt 

is not sufficiently precise until we have defined the direction 
which we take as positive along the circuit that we are dealing 
with. lf we mark the wire with an arrow-head and say a 
current is positive when flowing in that direction, then the 
above expressiom begins to have an exact meaning, and we 
can draw vector diagrams which have an exact meaning. 
This matter may seem unimportant when dealing with single- 
phase circuits, but it is so vital in polyphase circuits that it 
should be inculcated from the first. Even in single-phase 
circuits the arrow-head is not without its uses. How many 
elementary students really understand the meaning of the 
minus sign in the expression 


dt 
An arrow-head on the circuit diagram to fix our ideas as 
to the positive direction of electromotive force and current 


and a reminder as to what is meant by the positive value of 


E will make the whole expression clear. 


*THE Dynamo, Irs THEORY, DESIGN AND MANUFACTURE. 
By C. C. Hawkins, M.A. Sixth Edition, Vol. I. Pp. 615 + 
xxii. 215. net. (Sir Isaac Pitman and Sons.) 
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The matter added to this chapter on the oscillations occuring 
in damped and undamped systems is very cogent, and the 
plotted curves of amplitude of velocity and amplitude of 
displacement are very instructive. 

Chapters VII. and VIII., on homopolar dynamos, are well 
up to date, and bring out well the advantages and disadvant- 
ages of these machines. 


Triumph of a Logical System. 


In Chapter IX., on heteropolar alternators, the author's 
logical procedure again triumphs (perhaps somewhat to the 
terror of the beginner) in building up the equations for cal- 
culating the E.M.F., first in the simple sine-wave alternator, 
and then in the case where higher harmonics are present in 


the field form. The subject is dealt with very thoroughly 


and completely, the general expression for the differential 
factor being derived both analytically and graphically. 

Chapters X., XI. and XII., on heteropolar continuous 
current dynamos and armature windings, are masterpieces 
in their careful treatment of what is by no means an easy 
subject. These chapters are absolutely invaluable to the 
modern designer. A great deal of care has been taken in the 
adoption of a good system of symbols which greatly assists 
in the elucidation of the subject matter. There is no other 
book which treats this subject with such thoroughness and 
respect for orderly procedure. 

Chapter XIII. deals very fully with modern methods of 
building up armature cores, the strength of armature hubs 
and shafts, the design and lubrication of bearings, the insula- 
tion of armature windings, the forming of armature coils, the 
building of commutators, the calculation of the stress in 
commutator bars, the insulation of commutators and many 
other considerations that arise in the construction of direct- 
current armatures. In almost every paragraph one can recog- 
nise the hand of an old expert sometimes touching lovingly 
on a rule that has stood him in good stead, sometimes giving 
a warning with an acerbity born of bitter experience. 


Magnetic Properties of Iron. 


Chapter XIV. is a most excellent treatise on the magnetic 
properties of iron. All the data required by a dynamo 
designer are given in a convenient form, and full references 
to papers on the subject are appended. A critical perusal of 
this chapter brings to light very little that one can take 
exception to. Fig. 204, which gives the well-known loop made 
by the B-H curve, when iron is carried through a complete 
cycle, does not show the curve of the succeeding cycles crossing 
the curve made as the iron is brought up from its virgin state. 
Hopkinson showed* in 1885 that the permeability of iron, 
for H=15 or thereabouts, applied to the virgin specimen, 
was lower than for the same value of H after the specimen had 
been carried through a complete cycle. This fact, which is 
of great theoretical interest, has been confirmed by subsequent 
experimenters. It is shown in several diagrams in Ewing's 
“ Magnetic Induction in Iron and Other Metals." A slight 
error has been made in plotting the upper magnetisation curve 
in Fig. 211. The slope of the curve should never be less than 


sufficient to give ар а value of unity or something over unity. 


For the upper curve in Fig. 211 the value of 2 works out at 


0'955, and should therefore be corrected. 
curves have the right slope. No reference is made to electro- 
lytic iron with its permeability of over 50000. This, of 
course, is not of immediate importance to the dynamo designer, 
but it opens up such a vista of possibilities that every student 
of the subject should be given at least a peep at the interesting 
prospect. 


In Fig. 210 the 


Field Magnets. 


Chapters XV. and XVI., on field magnets and the ampere- 
turns of the field, are thoroughly practical, and give many 
good methods of calculation. The unbalanced pull on dis- 
placed armatures is treated somewhat more fully than in the 
earlier editions. This matter is so complex that it is only by 
a tedious graphical process that one can hope to get an 
accurately calculated result, and in view of the uncertainty 
of the data, it is questionable whether this is worth while. 
Any method which for shortness deals with the ampere-turns 
on the air-gap as if it were a constant quantity for any one 
pole must necessarily be of limited application. It is doubtful 
if any busy designer would ever take the trouble to work 
through an accurate graphical method, and, failing this, he 


* Phil. Trans., 1885, plate XLVII. 
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will only make a rough estimate of the unbalanced pull by a 
simple formula, and allow for the eftects of saturation by 
assuming a length of air-gap which gives the same rate of 
change of B (for a small change in gap length) as he finds with 
the real gap plus saturated iron. This assumed length of 
gap can be found by a very simple construction. In the 
paragraphs on the calculation of the deflection of the external 
yoke-ring, nothing is said about the most reliable method which 
should always be adopted in difficult and important cases, 
namely, the making of a small model on which the deflections 
can be measured when suitable forces are applied. 


Drawbecks of the Total Flux Method. 

The methods of calculating the ampere-turns per pole are 
very carefully worked out, but one cannot help regretting that 
the author has not taken the maximum flux-density in the 
air-gap as the starting point in his calculations instead of the 
total flux per pole. The ampere-turns on the gap and teeth 
are generally the most important quantities. Both of these 
depend on the value of By marx. 
of the E.M.F. equation that involves B, max, instead of the form 
that involves the total flux per pole. The drawback to the 
total flux method is that we have to calculate the value of 
B, maz. from the total flux, and that cannot always be done 
as easily as in the example chosen by the author to illustrate 
the method. Most generators have a bevel on the pole. Put 
a bevel on the pole of the machine worked out, and then it 
will be seen at once how much more convenient it is to deter- 
mine the field form as a first step, and then work with B, maz. 
as the chief factor in the magnetic equations. 

The question raised here is one that might be debated at 
length between designers, and perhaps some decision might 
be come to as to how young designers in the future are to be 
taught. At present most designers base their calculations, 
as the author has done, on total flux per pole, that may be 
the author's reason for adhering to the older method. 

Chapter XVII., on shunt, series and compound windings, 
deals very exhaustively with methods of exciting the field 
magnet, the calculating of sizes of wire, the external character- 
istic of the shunt dynamo, the drop of volts on load, and the 
determination of the series winding. 

Chapter XVIII. deals with the flux-density curve on no-load 
both for salient-pole and non-salient-pole machines. This is 
a new and welcome addition to the volume. If ever the 
author becomes converted to the B; max. method mentioned 
above, a chapter of this kind will appear near the beginning 
of the volume instead of at the end. 

Of the whole volume, one can say that an enormous amount 
of care and expert knowledge have been devoted to bringing 
this new edition up to date with the result that it now stands 
as the most authoritative work on dynamo design. Two 
characteristics make it pre-eminent. It induces in the 
student precise and logical thinking, and gives to the pro- 
fessional designer accurate methods of calculation. 


Making Hay Without Sunshine. 


By R. BORLASE MATTHEWS. 

Welcome as the rain we have enjoyed this summer 
has been for the other crops, it has seriously interfered 
with haymaking. Apart from the additional cost of labour 
involved in turning and redrying the grass which has been 
caught in showers after being partially dried, the value of the 
resulting hay is very much reduced as a cattlefood. Although 
no great harm is done if the swathes of grass, as cut down by 
the mowing machine, are left untouched until the rain has 
passed off, every drop of rain falling on the partly dried grass 
after it has been once turned and shaken out of the original 
swathe, washes away a proportion of the more easily dissolved 
constituents which are of the greatest nutritive value. 

Making Hay in the Rain. 

As the aim of the farmer is, or should be, to secure the 
greatest feeding value from his crops it is easy to understand 
that the time-honoured method of making hay in this unusually 
showery ‘hdymaking season is far from efficient. The more 
enlightened agriculturists have long recognised this fact, but 
it is only recently that any steps have been taken to find 
remedies. On the Continent experiments have been tried (but 
with little success) to make hay by artificially reproducing the 
drying action of the wind on green-cut grass, and successful 
small scale experiments have been carried out by the present 
writer in Scotland with improved methods of producing hay 
in rainy seasons, Following these experiments he has this 
year made hay on a commercial scale by stacking 50 loads of 
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grass off the field immediately it was cut. The yield was very 
heavy and fully z5 tons of excellent hay is the result. 

The grass was stacked as quickly as it could be carted to the 
rick, which was built in the usual manner. An air chamber 
was left in the centre of the stack and connected to the outlet 
of an electrically driven Sirocco far. The natural heating due 
to the action of the fermentation bacteria was kept within safe 
limits by intermittent blowing. 

The illustration shows the stack and the blowing equipment. 
Thermometer pockets were placed in definite positions in the 
rick as built, These positions were chosen as being theoretically 
the hottest places. Independent readings by hay thermometers 
stuck in at various other parts confirmed the accuracy of the 
results. Owing to causes which have now been corrected, much 
more power was consumed than will be necessary in future. In 
fact, a second rick of similar size has since been cured in which 
the total energy used for blowing was only 34 units of electricity. 
At 1d. per unit this amounts to 2s. rod. for the stack, or r3 kWh . 
per ton of cured hay. А third large rick is now in progress. 


A Cheaper Method. 

Hay made by the electric blower therefore costs much less 
than if made in the usual way. At the same time the quality 
is superior and its feeding value much greater. At the time 
the grass was cut the weather was fine, but rain fell later. In 
the fourteen days during which the hay rick was under hourly 
observation, over 24 in. of rain fell. Two loads of grass which - 
had been made into hay on the field were only carted after 
twenty-three days, and it was then not properly cured, in spite 
of repeated turnings and redrying. As is to be expected, the- 
food value of this field hay is consequentlv much lower than 


AN ELECTRIC HAYMAKING INSTALLATION, 


that of rick hay, and it costs more to make. The stack hav was 
completed in nine days (in less than half the time taken for the 
field hay cut at the same time). 

So successful has been the result that a still further improved 
system of air ducts has been put down and the author proposes, 
to make the grass of an 80 acre meadow on his farm into hay 
this year using his improved system. A noteworthy feature is 
that the ricks are of the usual rectangular tvpe, and may 
be made as large as desired. (It is well known to farmers that 
the larger the rick the better the hay.) In exceptionally good 
weather, hay can be made on the field, can be stacked over the 
ducts, which are then available as safcty air passages in case 
any overheating (which is only too common in the ordinary 
hay stacks) should occur. 

The Cost of Electricity. _ 

The cost of electricity for drying the hay on this first large 
scale experiment, on a rick which when finished measured 
20 ft. wide by a similar height and of greater length, was thirty 
shillings, very considerably less than the cost of turning the 
hay would have been. This would represent the cost under 
the worst conditions, and even then it is under 2s. 3d. per ton 
forenergy. The capital cost of the electric fan was under £50— - 
and it will probably have a life of over 20 years. 

A greater weight per acre of grass has, of course, to be carried 
than of hay, but practical experience shows that owing to the 
greater ease with which it can be loaded and packed on the 
waggons, the man-hours and waggon-hours are no greater than 
for hay dried in a field. Arrangements are being made to cure 
and dry the corn sheaves electrically on the author's farm, 
directly they are cut. Thus losses from stacking on the fields will 
be eliminated ; and ploughing can be begun directly the crop is cut. 
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Correspondence. 


"A SHORT STORY IN WIRELESS.” 
To the Editor of THE ELECTRICIAN. 

SiR,—In an article in THE ELECTRICIAN of August Irth, 
entitled "A Short Story in Wireless," Prof. Elihu 
Thomson contends that it is unnecessary to assume the 
existence of an upper conducting layer in the atmosphere. 
He has hardly been fair in his statement of the case, for the 
reader is allowed to infer that this latter view rests on nothing 
more substantial than the opinions, not to say prejudices, of 
certain eminent scientific men. 

The evidence, which for some reason Dr. Elihu Thomson 
has entirely neglected in his article, is rather more substantial 
than this. 

It is impossible in a short letter to include all the evidence, 
but perhaps I may be allowed to call attention to the following 
observations, papers, etc., in which a mass of evidence is 
adduced which it would be difficult, if not impossible, to 
explain on Dr. Thomson’s theory. 


Evidence for the Heaviside Layer. 


In the first place, there are the observations made by 
numerous operators and others, and recorded by Dr. Erskine 
Murray (‘‘ The Transmission of Electric Waves Round the 
Surface of the Earth,” ' Radio Review," Vol. I., February, 
1920, p. 238), of signals received at a distant station, but not 
at stations situated between the transmitter and the distant 
station. It is hardly necessary to comment on this. · 

In a paper by L. Fuller (Proc. A.I.E.E., Vol. 34, p. 567) 
observations are given of the fading of signals which may be 
readily interpreted as due to the interference between a direct 
ray and one reflected from an upper conducting layer, as 
suggested by Fessenden. A very plausible explanation on 


these lines is given by Dr. Marchant (Proc. Inst. Radio Eng., 


December, 1916, p. 511). 

How does Prof. Thomson explain the enormous ranges over 
land which are often obtained at night, the fading periods at 
sunset and sunrise, and the rapid variations in signal strength 
which almost invariably occur at night ? 

Prof. G. N. Watson, whose work is in substantial agree- 
ment with that of other eminent mathematicians, has investi- 
gated the following case :—(Proc. Royal Soc., Vol. 95, p. 83). 


A. Special Case Investigated. 


An oscillator situated on or near the surface of the earth 
transmits electric waves symmetrically about a vertical axis. 
The intensity of the electric force produced by this transmitter 
at any point on the surface of the earth is computed in the 
form of a series and shown (by Van der Pol, Phil. Mag.) to be 
given very approximately by the formula. 
0:5368h, Ie == 
A/e vsin Ө ls 
Where А —Wavelength in KM. 

h =Effective height of transmitter in KM. 
0 —Zenith angle between transmitter and receiver. 
„  l =Transmitting current. 

It seems to me that this ideal case approximates very closely 
to the actual conditions which would obtain when an earthed 
aerial transmits waves over the surface of the earth, if there 
were no conducting layer present, for the reason that Prof. 
Watson's analytical expression. for E is made to agree at 
short distance with the ordinary radiation formula which has 
been abundantly confirmed experimentally and theoretically. 

The actual values of E, observed at a distance greater than 
about 3 ооо kM are enormously in excess of those calculated 
from the above formula, hence the gliding or diffraction of 
waves round the earth is insufficient to account for the observed 
results. The following numerical example will make this 
statement more definite :— 

The measured signal strength of Carnarvon (in microvolts 
per metre) at a distance of 2500 kM (over sea) was 142 
(on 5/2/22) The signal strength calculated from G, N. 
Watson's formula (derived on the assumption that there is 
no conducting layer), t.e., 


E/volts/m— 


LJ 


a? 


p.9:5368 hy Ie —23—90 


| 5)! 
X /, V'sin б (4)! fs 
1$— 19:5 
Where 4-Wavelength in kM=r1q4 h,—effective height of 
transmitter =0:075 (in kM). 
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Where I =Transmitting current=320 amps. 

0 —Zenith angle between the transmitter and 
receiver=0-3925 rad, E computed is thus 
less than one-seventh of the required value. 
The contrast gets rapidly greater as the 
distance increases. 


Hundreds of other examples might be cited. 

In the next place perhaps I may be allowed to cite an 
article of my own, '' On the Effect of the Heaviside Layer on 
the Apparent Direction of Electric Waves ” (“ Radio Review," 
Vol. 2, No. 2, February, and No. 5, May, 1921), in which an 
experiment is described which comes very near to being direct 
proof of the existence of the Heaviside layer. It consists 
essentially in the reception of signals on a closed frame, the 
plane of which is horizontal. А proof is given that with such 
a frame it is impossible to receive anything but a ray which 
makes an appreciable angle with the plane of the earth's 
surface. If this has not been reflected or refracted at some 
upper conducting layer it is hard to see where it comes from. 

Further confirmation of the theory set forth in the article 
just quoted is given by Mr. Wright and Mr. Smith in '' On 
the Heart-shaped Polar Diagram and its behaviour under 
Night Variations ” (‘‘ Radio Review," Vol. 2, p. 394, 1921). 

The Work of Eccles. | 

In the following papeis by Prof. W. H. Eccles :—'' On | 
the diurnal Variations of Electromagnetic Waves " (Proceed- 
ings of Royal Society, Vol. 87, p. 8r, 1912), * On certain 
Phenomena accompanying the propagation of electric Waves 
over the Surface of the Earth '' (ELECTRICIAN, September 27th, 
I9I2, p. 1015), and “ An Atmospheric Refraction in Wireless 
Telegraphy " (ELECTRICIAN, September roth, 1913, p. 969), 
evidence of the existence of the Heaviside Layer is given. 

Apart from the work on electric waves, there is evidence 
accorded by magnetic observations, and discussed by Schuster 
(Phil. Trans. Royal Soc., 1907, Vol. 208, p. 182), and Chapman 
(Journal of 1.E.E., October, 1920, p. 209), who show that it is 
necessary to assume an upper conducting layer to account 
for the diurnal variations of the magnetic elements and the 
action of magnetic storms. 

The conductivity required to explain this is in accord with 
that required to explain the attenuation of electric waves, so 
the evidences of the two branches of science support each other. 

The researches of Prof. Karl Stormer and Prof. Birk- 
land on the aurora (‘‘ Terrestrial Magnetism and Electricity,” 
March and September, 1917, etc.) leave little doubt that this 
is caused by electrical discharges in a conducting layer which 
has a fairly sharply defined lower limit at a height of about 
90 kM above the surface of the earth. 

Can anyone in the face of all this evidence still doubt, in 
good faith, the existence of the Heaviside Layer ? I will now 
consider Dr. Thomson's opposing arguments in detail. 

The distinction between the Hertzian oscillator in free 
space and the half-oscillator, grounded, upon which 1 presume 
Dr. Elihu Thomson bases his argument, is, I think, rather 
more apparent than real, and his assumption that the true 
inwardness of the earthed oscillator has been misunderstood 
is entirely unjustified. 

Every radiation formula is based on an accurate appreciation 
of the nature of the earthed oscillator, and the agreement 
between results observed at a few wave-lengths’ distance from 
the transmitter and the results calculated from these radiation 
formule show that this appreciation is justified. 

Does Dr. Elihu Thomson really think that the transmission 
from an insulated aerial with an earth screen or counterpoise, 
for instance, is different from that of an earthed aerial--that 
the former, being a true Hertzian oscillator, propagates the 
energy in straight lines, and the latter having the waves footed 
in the earth sends them round the surface of the globe ? 

If I understand his argument correctly, he states that waves 
of the true Hertzian type cannot bend round the earth, and 
that earthing an antenna puts some peculiar virtue into them 
which enables them to do so. On the contrary, it has been 
proved by G. N. Watson and others that true Hertzian waves 
can and do bend round the earth, though only to an inappreci- 
able extent, and that there is no essential difference between 
the earthed half-oscillator and a tr:e Hertzian oscillator. 

Nature's Whispering Gallery. 

Evidently Dr. Elihu Thomson has not tested his ideas on 
what he calls “ Nature's Whispering Gallery ” (t.e., the space 
between the earth and the upper conducting layer) by accurate 
computation, or he would be aware that the requirements 
which he considers would be necessary are by no means so. 
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The efficiency of the ‘‘ Whispering Gallery " mode of 
propagation has been shown to be very considerable (Lord 
Rayleigh), and even when the upper medium has only a 
moderate gradient of conductivity. 

Again, it is so far from being necessary that the reflection 
should be such as to produce no interference that the very 
fact that this interference undoubtedly exists is a strong 
argument in favour of the existence of the reflecting layer. 

Dr. Elihu Thomson goes on to censure the folly of certain 
"able men " who, in his opinion, have developed certain 
complicated mathematical formule from false premises. 

It hardly becomes me to take up the cudgels on behalf cf 
these giants, but it would not be out of place for me to give 
my own reasons for differing from him on this point. 

Prof. Elihu Thomson bases his accusation on what I hope 

-~ Thave shown is a false distinction—4i.e., the distinction between 
the true Hertzian oscillator and the half Hertzian earthed 
oscillator ; hence it follows that Prof. Watson's investigation 
of the diffraction theory is really an accurate and mathematical 
investigation of the consequences of Dr. Elihu Thomson's 
giding wave theory, and the conclusion that the diffraction 
theory does not adequately describe the facts also applies to 
the “gliding wave theory." 


Waves which Follow the Earth's Surface. 

Dr. Elihu Thomson's evidence of the effect of sea water 
in helping and dry land in hindering transmission is not very 
convincing unless he can prove that this state of affairs could 
not exist in the presence of an upper conducting layer. 

In point of fact it is not difficult to prove that the difference 
of attenuation produced by sea water and land would actually 
be greater in the presence of an upper conducting layer than 
In its absence. 

Dr. Elihu Thomson has contented himself with stating 
the point at issue—i.e., that the waves due to an earthed 
oscilator do naturally follow the rotundity of the earth 
without the help of a conducting layer, but he produces no 
evidence to show that they do so to a sufficient extent to 
account for the observed signals. 

Surely the time has come when a mere vague statement in 
this fi eld can be replaced by accurate calculations. 

These calculations have been made so as to satisfy all the 
electromagnetic conditions for a transmitter on or near the 
suface of the earth, so that, if Dr. Elihu Thomson still 
quarrels with the results it must be either because he doubts 
the validity of the mathematics or because he has some 
Utermative theory, not based оп the electromagnetic laws.— 
l remain, Sir, etc., T. H. ECKERSLEY. 

Chelmsford, August 23rd. 


PROFITABLE TELEGRAPHY. 
To the Editor of THE ELECTRICIAN. 

SIR, — Much as MR. HARRISON may dislike the term, I feel I 
am right in classing as hand-manipulated telegraphs all 
telegraph systems which rely upon human effort for the actual 
transmission of their message- carrying signals. In the Baudót 
system the signal permutations are transmitted to line on a 
keyboard device by fingering its five keys with both hands. 
ate а System cannot, in all fairness, rank with high-speed 
"graphs using slip-controlled precision machinery for auto- 
matically filling the line time with working signals. | 
ie * Origin of machine telegraphy lies in the unreliability of 
Ше haman factor ; the unavoidable tendency for operators to 

tel ОГ grow lax, and so waste that most valuable asset of a 

taph administration—line time. The Baudót system 
eis line time to the extent of 50 per cent. per channel. It 

a от than the old-fashioned Morse because a speed limit 

T upon its operators. It requires more staff and 

E a Smaller volume of traffic per mile of wire used than 

old sche ised Wheatstone. Four key and sounder men of the 

ОО will do the work of six Baudót operators, and if 
to th E IS are used by the receiving clerks (a method familiar 
of errore Ate) the received copies will be neater and more free 
the ho and erasures than Baudót printed telegrams. France, 
telegra of the Baudôt, uses that system throughout its 
French Service; yet no one would venture to hold up the 
for the Yale graphs to us as a model of smartness and efficiency 
themsel, ritish Post Office to copy. The French authorities 
tions of es, however, are under no delusions as to the limita- 
Wires to eir national system. They will lease no private 
insisted, applicants who wish to work automatic Morse. If 
used Pon they demand a trebled rental per mile of wire 
traffic th ey say: ‘ You will carry three times the amount of 

' "erefore you must pay three times as much." 
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Do we really score, as Mr. Harrison suggests, by adopting 


a hand-operated time-wasting foreign system in order to 
provide operators with facilities for asking RQs (requests for 
repetition or correction) ? | 

I doubt it. If the Baudót scores heavily, it does so at a 
heavy price. ROs are just as easily asked for and answered 
with organised Wheatstone, and the line is not standing idle 
whilst the corrections are being made. A better plan would be 
to get rid of the RQs; they are both traceable and curable. 
Manufacturing engineers do not revert to making up parts by 
hand because mistakes are occasionally made by their 
draughtsmen and toolmakers. 

The analogy is a perfect one. 

The counter clerks and keyboard perforating staff are 
the draughtsmen and toolmakers of the telegraph office. 
The former are responsible for the reception from the public 
of legibly written telegrams, and the latter manufacture the 
tool (the perforated strip) by means of which these telegrams 
are automatically transmitted to their destinations, If either 
of these two officials makes a mistake, the birth of an RQ 
is registered ; but being the pivotal functionaries of a system 
of automatic telegraph lines, they should be trained not to 
make mistakes, or, at least, to make as few as possible. 
Such training is not given. I used the term “ unskilled '' 
in the “ mechanical” sense. It implies no disrespect to 
Post Office telegraphists. They are a splendid body of 
operators as the profession is at present understood. It is 
the method of training which is wrong, for, however excellent 
the intentions of the average telegraphist may be, he is, 
through no fault of his own, generally unfitted to take charge 
of telegraph machinery. i 

I do not for one moment suggest that we should make a 
full-blown mechanic of him, or employ mechanics as tele- 
graphists. On the contrary, his status should be raised. 
We now require fewer telegraphists per 1 000 telegrams than 
we did 20 years ago, but the quality of that few should be 
first class. They must be trained to specialise; and key- 
board operators (the toolmakers) must be placed in a class by 
themselves. 

There is no mystery as to why the Post ‘Office telegraphs 
do not pay. They do not pay because they cost toó much 
to work. And they cost too much to work because there are 
so many unproductive line and staff hours existing. Also 
the Post Office wares have ceased to attract. They offer 
too little for a penny a word. If the transit time on telegrams 


. could be reduced to 15 minutes between recognised telegraph 
offices in Great Britain (not an unreasonable demand, even’ 


with. existing staffs, lines and establishment policy) we 
should get something for our penny. How often do we hear 
it remarked that “It’s no use telegraphing. A message 
would take an hour to get there and arrive too late." ONE 
HOUR !—and we are within ten years of the centenary of the 
Electric Telegraph ! 

Mr. Harrison raises the question of what he calls “ multiplex 
versus automatic," whatever that may mean. If by “ auto- 
matic,” Morse is intended, I am informed that the manufac- 
turers and supporters of five-unit svstems have so far been 
careful to avoid anything in the nature of a trial between 
the two systems. 

In conclusion, I may state that the arguments I have used 
in this letter are not new. They stand up for, and are repre- 
sentative of, the common sense factory organisation familiar 
to every manufacturer and employer of tools and precision 
machinery in the country. ‘Lo repeat your own words, Sir, 
"a new tool, however sound it may be, requires for its full 
efficiency a certain special method of operation.’’—I‘am, etc., 

ARTHUR JAMES POLLEY. 

52, Addiscombe Road, Croydon, 

August 28th. 


EXTINGUISHING GENERATOR FIRES WITH CO,. 
To the Editor of THE ELECTRICIAN, 

Sir,—Judging from your correspondent’s letter in your 
issue of the 25th instant, it does not appear to be generally 
known that an automatic system for extinguishing fires by 
means of liquid CO, has been in use for some considerable 
time. To my knowledge the system has been successfully 
applied in marine work—over fifty vessels having been fitted. 
The CO, system has also been used for the protection of ware- 
houses and similar structures where its use can be employed 
without danger to human life. 

The system lends itself admirably to the protection of 
enclosed generators, switchgears, cables, etc., and its use in 
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this connection has received considerable attention for some 
time past. I understand that several power undertakings are 
contemplating this form of fire protection, and that an auto- 
matic apparatus specially designed to meet the conditions 
obtaining in electric power stations will shortly be placed on 
the market.—I am, etc., 
Eric M. BERGSTROM, 
66, Queen Street, London, E.C.4. - A.M.I.Mech.E. 
August 28th. Е 


RADIO TELEPHONE PATENTS. 
To the Editor of THE ELECTRICIAN. 

S1r,—Our attention has only just been drawn to a statement 
appearing on page 147 of your issue of the 11th inst. to the 
effect that an action against the Marconi Company has been 
begun by the Metropolitan Vickers Company. 

We beg to point out that the above statement is totally 
incorrect. We shall be much obliged if you will be good 
enough to correct it in your next issue.—We are, etc., 

i Marconi’s Wireless Telegraph Co., Ltd., 
ADRIAN SIMPSON, 
Deputy Managing Director. 
London, August 25. . 


Electricity (Supply) Act. 


The text of the Electricity (Supply) Act is now available, and in 
view of its importance and in consequence of the amendments 
inserted in the House of Commons, we give below a full digest of its 
provisions. 

Borrowing Powers. 

By Sec. 1 a Joint Electricity Authority may, with the consent of 
the Flectricity Commissioners and subject to regulations of the 
Minister of Transport, borrow money in such manner, and subject 
to such provisions as to repayment as may be prescribed by the 
regulations, and such regulations may empower a J.E.A. to borrow 
temporarily, to issue bonds and to make arrangements with bankers. 
Powers of borrowing may be exercised for all or any of the following 
purposes :— 

(a) For payment of purchase price of any generating station or 
main transmission line tranferred to, acquired by or vested in a 
J.E.A., or of any undertaking or part of an undertaking acquired by 
the authority under the Act of 1919. 

(b) For any other payment or any permanent work or other 
thing which the authority are authorised to execute or do, the cost 
of which ought, in the opinion of the Electricity Commissioners, to 
be spread over a term of years (including payment of interest on 


money borrowed for capital expenditure whilst unremunerative, but, 


in no case for more than five years, and payment of any sum payable 
under Sec. 18 (3) of Act of 1919. 

(c) For providing working capital. 

Monev borrowed and interest thereon may be charged on the 
undertaking and all revenues of the J.E.A., or on any specific 
property forming part of that undertaking, and shali be repaid 
within such period, not exceeding 60 years, as the Commissioners 
may determine. 

Limit on Borrowing. 

A scheme constituting a J.E.A. shall fix the maximum amount 
which may be borrowed, and the Authority shall not have power to 
borrow in excess of the amount so fixed, otherwise than for paying 
off previous loans, unless authorised by an order of the Commis- 
sioners confirmed bv the Minister of Transport, but the order shall 
not come into force unless confirmed by Parliament. 

The annual provision required to be made by a J.E.A. or by a 
local authority for repayment of money borrowed for any of the 
purposes of the Electricity Supply Acts, or of the present Act, may 
be suspended whilst the expenditure out of such moneys remains 
unremuncrative for such periods (not excceding five years) and 
subject to such conditions as the Commissioners may determine. 


Issue of Stock. 

The Electricity Commissioners may authorise a J.E.A. to borrow 
money by the issue of stock, which may be issued, transferred, 
dealt with and redeemed according to regulations made by the 
Commissioners. 

A J.E.A. may, with the consent of the authorised undertakers 
concerned, discharge the whole or anv part of the purchase price of 
any undertaking (or part thereof), or any generating station or 
main transmission line transferred to or acquired by the Authority 
by the issue to or the creation in favour of the undertakers of such 
amount of stock or other securities as may be agreed upon. 


Financial Assistance by Undertakers. 

Any authorised undertakers, whose area of supply is wholly or 
partly within the district of any Ј.Е.А., and any local authority, 
company or person recciving or intending to reccive a supply of 
electricity from the J.E.A., and the Council of any county or any 
borough or county district having a popultion of not less than 
50 000 wholly or partly within the district, shall have power : 

(a) To lend any money to the J.E.A., or (b) to subscribe for any 
securities issued by the J.E.A. for raising money, or (c) to guarantee 
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or join in guaranteeing payment of interest on money borrowed or 
securities issued by the J.E.A. 

Provided (1) that the Council of a county or borough or county 
district shall not exercise such powers (except the London County 
Council) without the consent of the Ministry of Health, (2) and the . 
annual liability under any loan or guarantee shall not exceed (a) 
where the Council are not authorised undertakers the amount to 
be produced by a penny rate, or (b) where the Council are authorised 
undertakers the estimated annual amount of any capital charges 


from which the Council will be relieved by reason of taking a supply 


in bulk from the J.E.A. 

The raising of money for so lending or subscribing for securities 
shall be a purpose for which a Council being authorised undertakers 
may borrow under the Electricity (Supply) Acts, and for which a 
Council, not being authorised undertakers, may borrow under 
specified statutes. Money so borrowed shall not be reckoned as 
part of the total debt of the Council for any limitation on borrowing. 

Any company, association er body of persons may exercise any 
power to lend, subscribe for securities, or give such guarantee, 
notwithstanding anything contained in its constitution or regulations. 


Expenses of J.E.A. 

A scheme constituting a J.E.A. may include provisions authorising 
or requiring authorised undertakers and authorising companies and 
other bodies represented on the authority to contribute towards 
any administrative expenses of the authority. Sec. 3 of the Electric 


"Lighting (Clauses) Act, of 1899, which prohibits the association 


of undertakers, is excluded, and the City of London is to be a 
county for this purpose. 


Expenses of Electricity Commissioners. 

The period of two years mentioned in Sec. 29 of the 1919 Act 
(during which the excess of expenses over receipts of the Electricity 
Commissioners shall be met by advances of the Treasury) is extended 
to March 31st, 1922, and the advances so made shall be repaid 
with interest by triennial instalments by March 31st, 1925. 

The Commissioners may, during the current year, make the 
apportionment among and demand upon the J.E.A. and authorised 
undertakers provided for by the said section and such apportionment 
shall be made in accordance with the number of units generated 
during the year ended December 31st, 1921, but subsequent 
apportionments are to be based on the number of units sold in the 
year ending December 31st next preceding that for which the 
apportionment is made. 

.Every J.E.A. and authorised undertaker shall furnish to the 
Commissioners not later than the 1st March in each wear statement 
of the number of units sold by them. 

If any J.E.A. or authorised undertaker fail to pay to the Com- 
missioners the sum apportioned to them within two months after 
demand interest at rate of six per cent. per annum is payable, 
and any sums due from a Ј.Е.А. or authorised undertaker can be 
recovered by the Commissioners summarily as a civil debt. 


Powers of Leasing, etc. 


А J.E.A. may take a lease from any authorised undertakers of 
the whole or any part of their undertaking, but the lease is to be 
subject to the approval of the Commissioners, and may be with 
or without the option of purchase by the authority of the leased 
undertaking (or part thereof). | 

The purchase price pavable to a local authority for the transfer 
of the whole or any part of their undertaking may, in the option of 
the local authority, be either one or more terminable annuities, or 
a capital sum or any other form of payment approved by the 
Commissioners. 

A J.E.A. may, by agreement with any authorised undertakers or 
other persons, use any miain transmission line of those undertakers 
Or persons. 

A J.E.A. may, with the consent of the Commissioners, Чіѕроѕе 
of any generating station, land or other property no longer required. 

A generating station or main transmission line transferred to or 
acquired by a J.E.A. may, by agreement, be worked by former 
owners, subject to approval of Commissioners. 

Joint Electricity Authorities may exercise their powers and 
duties as to generation and supply of electricity either by them- 
selves or, if so authorised, through any authorised undertakers. 

A J.E.A. or authorised undertakers may retain overhead lines 
erected under а terminable agreement which has expired, but if 
owner or occupier of land objects, the lines can only be retained 
under provisions of Sec. 22 of the 1919 Act. 


Consent to Erection of New Station, etc. 

The Electricity Commissioners shall not (a) refuse consent to the 
establishment of a new or the extension of an existing generating 
station if it is proved to the satisfaction of the Commissioners 
that the undcrtakers are or will be in a position to give a supply 
of electricity adequate in quantity and regularity to meet present 
and prospective demands of their consumers at a cost not greater 
than that at which they could give a supply if they obtained a 
supply of electricity from some other available source; or (b) 
require under Sec. 19 of r919 Act (relating to mutual assistance) 
authorised undertakers to enter into any agrecment for taking 
a supply from some other specified undestakers if it is similarly 
proved that the undertakers would, if they obtained a supply from 
some other source, be in a position to give an adequate and regular 
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supply of electricity to their consumers at a cost not n than 
that at which they could give it if they obtained the Supply from 
those specified undertakers, unless the Commiissioners determine 
that such. refusal or requirement is necessary in the interest of the 
general supply of electricity in the district. 


‘Suspension of Purchase Powers. 

The Commissioners may, by an order establisling а J.E.A. or a 
spetial order, suspend any powers of a J.E.A., or the London 
County Council or any local authority relating to the purchase of 
an undertaking (or part thereof) for such period and on such con- 
ditions as they may think fit, provided that no such powers shall be 
suspended except with the consent of the authority in whom the 
powers are vested. Where purchase powers are suspended the 
Commissioners may make provision as to the relation between the 
prices which may be charged for electricity and the dividends to be 
paid by such undertakers. 


Power Companies Areas. 

Sections 16 and 17 limit the powers of J.E.A.'sin areas of power 
companies, lay down conditions under which parts of areas of supply 
of power companies may be excluded, and repeal Section 14 of 1919 
Act (special provisions as to power companies). 


Prices of Electricity end Revision Conditions. 

The prices charged for electricity by a J.E.A. shall be so fixed 
that, over a term of years to be fixed by the Commissioners, their 
receipts shall cover their income on expenditure account (including 
interest and sinking fund), with such margin as the Commissioners 
may allow. A deficit in any year may, unless provided out of 
reserve fund, be apportioned among authorised undertakers, who 
take a supply of electricity from the J.E.A. in proportion to 
number of units supplied to them in that year. Where deficit 
can be met by adjustment of charges or where the amount is small 
the apportionment may be postponed. 

Section 22 repeals section 31 (2) of the Schedule to the Electric 
Lighting (Clauses) Act, 1899, and also Section то of the Electric 
Lighting Act, 1909; three years are made the ordinary period of 
revision of maximum prices, and in future the following may apply 
for a revision: (a) the undertakers, (b) such number of consumers 
(not less than 20) as the Minister of Transport considers sufficient, 
(c) the local authority (where they are not the undertakers), or (d) the 
London Gounty Council in the County of London. 


Amendment of 1919 Act. 
Sections 19, 20 and 21 amend section 5 (relating to electricity dis- 
tricts, Section 6 (Joint Electricity Authorities) and Section 16 
(compensation for deprivation of employment) of the 1919 Act. 


Stend-by Supply Conditions. 

À person shall not be entitled to a stand-by supply for premises 
having a separate supply of electricity, or of gas, steam or other form 
of energy, unless he has agreed to pay such minimum annual sum as 
will give undertakersa reasonable return on the capital expenditure 
incurred. Section 15 of 1909 Act (relating to stand-by supply) is 
also repealed. | 


Conditions as to Railway Supply, etc. 

ELECTRICITY supplied by a J.E.A. or power company within their 
district to railway, tramway, dock, harbour, or canal may be used 
for haulage, traction, or lighting vehicles, or vessels used on the 
railway, tramway, etc. 

By consent of the Electricity Commissioners the owners or lessees 
of any railway generating station may supply electricity therefrom 
to a J.E.A., authorised undertaker, or to a consumer (subject to 
consent of authorised undertakers). 


Paying Off Debentures and Winding Up. 

Where the generating station of any company has been trans- 
ferred toor acquired bya J.E.A. the company may, with the sanction 
of the Court, pay off any debentures, or debenturé stock charged 
upon the station. After the whole undertaking of any incorporated 
company has been transferred to a J.E.A. the company may be 
wound up under the provisions of the Companies Acts, 1908 to 1917. 


Period of Scottish Loans. 
Section 29 extends the maximum period of municipal loans for 
electricity supply from 30 to 60 years. S 


Exhibition Notes. 


The Nation’s Foop EXHIBITION will be opened at Olympia 
London, on Wednesday next, September 6. 


It has been decided to hold the REVAL INDUSTRIAL FAIR again 


next summer. Preparations are being started immediately. 

It has been definitely decided to hold the WARRINGTON ELEC- 
TRICAL EXHIBITION from Thursday, November 2nd, to “aturday, 
November 11th. 

GLAscow Corporation have arranged to hold their fourth 
HousiNG AND HEALTH Exhibition from October 2nd--21st next 
in the Kelvin Hall. 

The New Zealand Government has agreed to devote {£60000 
to the New Zealand Section at the BRITISH EMPIRE EXHIBITION. 
The Dominion will also participate in the Imperial sections with a 
portion of the allocation available this year. 


The Electrician. | 245 


The Anglo-Dutch Telephone Cable. 


The telephone cable between England and Holland, which was 


inaugurated for public use on August 15th, is]a further addition 


to the long lisp of loaded submarine telephone cables manufactured 


SECTION THROUGH CABLE, 


by SIEMENS BROTHERS AND Co. The cable contains four cores, and 
is loaded with inductance coils spaced about one nautical mile apart, 
so arranged as to permit of the use of phantom circuits. Sectional 
views of this cable are shown in the accompanying illustrations. 
Since the first loaded cable was laid between England and France 
in 1910, practically all submarine telephone cables required by the 
British Government have been manufactured by this company. In 
addition to several cables laid between England and France, the 


SECTION SHOWING COILS INSERTED, 


list comprises Anglo-Belgian and Anglo-Irish cables, and last year a 
cable of the continuously loaded type was laid between Ireland and 
Scotland. A vast amount of research and experimental work has 
been carried out by Messrs. SIEMENS BROTHERS AND Co. in con- 
nection with the design and manufacture of these loaded submarine 
cables, and they have been brought to a high degree of efficiency. 


Wireless Notes. 


Last Friday the new system was begun of distributing by wireless 
from the Eiffel Tower MARKET INFORMATION TO FRENCH AGRICUL- 
TURISTS. 


A wireless telephone exchange is now in operation at Waddon 
Aerodrome, Croypon. By this means the air-traffic officer in 
charge can keep in touch with the machines on the cross-Channel 
service. : ; 

The membership of the CARDIFF AND SOUTH WALES! WIRELESS 
SOCIETY now totals 140. At its weekly meeting last Thursday the 
Society appointed a committee to consider designs for the construc- 
tion of its first receiving set. 

A message from the ‘‘Daily Telegraph’ correspondent at Allahabad, 
last Friday, states that telegraphic communication with Kabul 
had been cut off by the breakdown of the wireless field-set which 
was presented to the Amir by the Dobbs mission. Spare parts were 
being sent up, and it was hoped that communication would be 
restored within a week. 

It is reported that the PoRTUGUESE PARLIAMENT has approved 
a contract with the Marconi Company for the erection of wireless 
stations in Lisbon, Madeira, the Cape Verde Islands, Angola, and 
Mozambique, to be ready in four years. A forty years’ concession 
for working them will be granted to a syndicate with Portuguese 
capital and with a majority of Portuguese directors on the board. 

At the INTERNATIONAL RADIO EXHIBITION AND WIRELESS 
CONVENTION, which will be held in the Central Hall, Westminster, 
from to-morrow, September 2, to the 8th inst., a submarine will, 
be on view showing how these under-sea crafts can be controlled 
from great distances. One of the latest inventions, which entirely 
does away with the use of aerials by means of attaching a plug 
to any ordinary electric lamps, will also be among the many inter- 
esting demonstrations. 

It is announced that the LonpoN County COUNCIL gives per- 
mission to the tenants on its estates to erect aerials on condition 
that the method of making attachments to houces is to be approved 
by the Council, that the aerial is to be insulated from the building, 
is to be fitted with an ‘efficient lightning arrestor and efficiently 
connected with an earth plate, and that the applicant deposits 
£1 with the Council as a security against any damage that may arise. 
Further, the permission may be withdrawn at any time should such 
action be considered necessary. One company owning a large 
number of houses in the suburbs of London is reported not only 
to give permission, but to fix to its houses the necessary iron fittings 
for supporting the pole to which the aerial is attached. 


The offices of the Department of Technology of the CITY AND 
GUILDS oF LONDON INSTITUTE have been removed from Exhibition 
Road, S.W., to 29, Roland Gardens, Old Brompton Road, South 
Kensington, S.W.7. The telephone number is unchanged (Ken- 
sington 4424), but the telegraphic address is now “Civic, Ful- 
road, London.” 
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The “ Glover” Lead Press. 


In the development of their business since its establishment over 
half a century ago, it is not surprising to know that W. T. GLOVER 
AND Co. have found that, in order to secure the required pre ision 
in the construction of their cables, it has been necessary for them 
to undertake the design and manufacture of suitable plant. One 
of the most interesting items of this plant is the “ Glover " lead 
press, whi: h is suitable not only for lead sheathing electric cables, 
but also for the manufacture of lead pipes and the sheathing of 
patent glazing bars, etc. 

When it is realised that the life of a paper insulated cable is 
directly proportionate to the condition of its lead sheath, it will be 
appreciated that every care has been exercised in the design of this 
plant, of which a general view is given in Fig. 1. This illustration 
shows the press on the left, with its patent four-way control valve 
adjacent to it and the motor driven hydraulic pump on the right 
of the picture. ! 

Fig. 2 shows the press at work covering a cable of 4 in. diameter. 
The lead Container is above the die box, and is fed from a separate 
lead pot (not shown; by means of a short removable trough, it 
having been proved by experience that this method of charging 
provides the best means of excluding lead oxide cr other foreign 


THE '' GLOVER” LEAD PRESS WITH CONTROL VALVE, 
PUMPS AND Motor COMPLETE. 


Fic, 1. 


matter from the container. 
instead of being split through the horizontal centre line, and 
substantial economies are thereby secured, especially in the time 
required for charging dies. All lead passages between the container 
and the die box are short and free from tortuous deviations. The 
flow of lead is thus regulated and delivered evenly, producing a 
tube of uniform thickness and quality. 

Fig. 3 illustrates one of the “ Glover’ standard hydraulic pumps 
for use in conjunction with the press, and it will be seen thev are 
of exceptionally robust design. The crank-shaft is of forged 
steel turned from the solid, the barrels are of steel bushed with 
renewable gunmetal liners, and the plunges are of gunmetal coupled 
to stee’ connecting rods, cross heads and crank pins. 

The whole equipment is suitable for continuous working, the 
capacity of No. 2 Set on this basis, employing three men, being of 
the order of 70-80 tons of extruded metal per weck. This Set 
produces pipe ranging from ] in. to 4 in. diameter, and special 


THE ‘‘GLOVER’’ PRESS COVERING 4-IN. CABLE WITH 
LEAD. 


FiG. 2. 


facilities are provided to minimise the time required for changing 
the dies according to the nature of the work in band. Accessibility 
to all parts has been most carefully considered, so that worn liners, 
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leathers, valves, etc., can be adjusted or renewed with the minimum. 
amount of delay and inconvenience. 
Being themselves extensive users as well as makers of this plant, 


THE ''GLoveR" HYDRAULIC PUMP Fon LEAD PRESS 
INSTALLATIONS. 


Ес. 3. 


Glover and Co. are in a unique position to advise firms contemplating 
the erection or extension of cable factories, lead pipe works and 
other industries requiring high class equipment of this character. 


“E. & D." Plug Adaptor. 


By means of the “ E. and D." plug adaptor, which has recently 
been put on the market by the Davis ELECTRICAL Co., the supply 
to an electrical appliance may be taken either from a wall '* outlet ” 
or from a lampholder. The adaptor consists of three parts. The 
plug portion on top consists of a disc with a stem and two elliptical 
holes, into which the pins are 
fited. The central portion is of 
insulated material, and is knurled 
on the outer ring in order to 
provide a ready means of operating 
between the top and the bottom 
portion, which is similar to a 
bayonet adaptor, but fitted with 
spring plungers. The three parts 
are shown, assembled in the 
accompanying diagram. It will 
be seen that the wall-plug pins are 
at right-angles to the bayonet-end 
terminals, contact being effected 
by means of the movable centre, 
and maintained by the spring 
plungers operating cither on the 
insulated part (holding the clamps 
in position with the pins for the 
plug top end) or direct on to the 
clamps themselves for the bayonet 
end, the position being changed at 
will. 

To use from a light fitting, the 
central portion is pressed down 
towards the spring plungers, when, by making a partial turn, the 
change is effected ; the two pins are thus made quite dead and safe, 
as there is no contact between them and the clamps by which the 
flex is fixed. The same action with a partial turn in the opposite 
direction will again prepare the adaptor for its functioning in a wall- 
plug. Slots are cut into the centre ring which clearly indicate just 
how far the part should be rotated. 


"E. & D." PLUG ADAPTOR. 


There is a distinctly better tone in the SHEFFIELD Steel Trade 
and the recent amicable agreements regarding wages should 
improve the position. Following the reduction in the bonus to the 
lighter steel trades, an agreement has now been reached which 
involves reduction in the earnings of workers in virtually all the 
heavy steel sections. In the rolling mills and forges the bonus is to 
be reduced by 2s. 6d. per shift in three instalments. The rolling 
mill workers, forgers and tilters have agreed to a reduction of 
тоз. 04. per week in three cuts, and the steelworkers have made a 
similar agreement. The reductions will enable steelmakers to 
compete on more even terms with Belgian and French steel, and it 


is anticipated that there will be an appreciable increase in the 
orders for Sheffield steel. 
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"Single Phase House Service Meters. 


The type A meter, shown іп the accompanying illustration, has 
been designed for capacities up to and including 30 A. It is of 
the induction motor tvpe, and complies fully with British Standard 
Specification No. 37. It is characterised by simplicitv of design, 
easy accessibility to parts, small dimensions, and reduced weight of 
the moving element. | 

In this meter there are twd windings, one of a large number of 
turns and highly inductive which is connected as a shunt across 
the lines of supply, and a second winding of comparatively few turns 
through which the current of the consumer passes. The magnetic 
field of the first coil is caused to lag 90? behind the supply voltage 
by simple means, and the magnetic field of the second coil is in 
phase with the supplv current. The magnetic circuits are so 

| arranged that these 
two fields interact 
on a freely rotating 
aluminium disc, 
with the result that 
a turning couple is 
produced propor- 
tional to the watts. 
The disc rotates in 
the field of a per- 
manen. magnet, so 
that a brakingeffect 
is produced pro- 
portional to the 
angular velocity of 
the disc. In such 
an arrangement the 
result is that the 
number of revolu- 
tions is a measure 
of the watt hours, 
and this number is 
registered by a 
suitable clockwork 
counter. 

Fig. 1 shows the 
meter with covers 
removed. It is, 
: ‘unless otherwise 

Fic. r.—TvPES А-2 AND А-3 METERS specified, supplied 

WITH COVERS REMOVED. with pressed metal 
base and cover, but 
cast iron covers and bases can be supplied on request without 
extra charge. Windows for reading the dial and inspection of the 
disc are provided, as well as a convenient handle for carrying. The 
terminals are contained in a block of high-grade insulating material, 
situated at the bottom of the meter and protected by a pressed 
metal cover held in position by a thumb nut provided with means 
for sealing. The meter is fixed in position by means of two screws 
which pass through Ings forming part of the base which are pro- 
tected when the terminal cover is in position. It is, therefore, 
impossible for the consumer to change the position of his meter 
without breaking the terminal box seal. A cast aluminium bracket 
carries the entire meter mechanism (Fig. 2). It is possible, merely 
by withdrawing four screws 
= and disconnecting from the 
| terminal board, to remove the 
mechanism bodily from the 
base for inspection. The 
clockwork can be removed 
from the metcr for testing 
purposes by withdrawing two 
screws. Clock dials are fitted 
as standard, but cyclometer 
disc dials can be supplied on 
request. Unless otherwise 
specified, the dials read in kW 
: hours. A test pointer is 
provided reading in decimals 
of a unit. A spring seated 
jewel is used, which is easily 
replaceable. 

One shunt coil is emploved, 

machine wound on a press- 
Fic. 2.—MECHANISM OF Types А-2 pahn core and insulated in 

AND_A-3 METERS MouNTED Оч the most modern manner. The 

"ALUMINIUM SUPPORT. series coil is wound on a 
presspahn bobbin. The indi- 
cations Gf the meter are not appreciably affected by normal 
variations in voltage. frequency, and temperature, and the 
meter is accurate within 2 per cent. from 25 per cent. overload 
down to Ath load at any power factor from unity to 0:5. The 
meter is gyuaranteed not to creep with 20 per cent. excess voltage. 
Full part iculars can be obtained from List A-2, just issued by the 
Manufact urers, MEASUREMENT, LTD. 


We hawe received from the GENERAL ELECTRIC Co. a copy of 
No. 2 of tthe series of ‘‘ Reasons Why ” postcards featuring-G.E.C. 
" Economic " B.C. Holders. 
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Westinghouse New Strain Insulator. 


Reliability is the chief qualification claimed by the WEsTING- 
HOUSE ELECTRIC AND MANUFACTURING COMPANY for {һе пе 
" Duro" strain insulators. Their construction assures great 
mechanical strength and a high flash-over voltage. A malleable 
iron socket is filled with insulation in which is embedded a forged 
steel stud. The entire body is then surrounded by moulded insu- 
lation. 

The moulded insulation possesses great mechanical and dielectric 
strength. It is infusable and is unaffected by heat except at 


" DURO ” STRAIN INSULATOR. 


extreme temperatures. It is also tough and moisture-proof, and 
will not shrink with age or exposure to the weather. The insulator, 
it is claimed, will not crack or soften in service, and will stand a 
great amount of abuse. 


New Portable Measuring Instruments. 


Portable ammeters and voltmeters of a new type have been 
added to the line of instruments made by the.WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co. The instruments, known 
as type PX-3 portable instruments, are direct reading meters 
for general testing purposes. The movements, which operate on 
the D'Arsonval principle, are light in weight, assuring a minimum 
of pivot and jewel wear and preventing injurious effects from 
shocks or vibration. Since the complete movement is mounted 
on à micarta sub-base which can be removed as a unit, it can be 
completely adjusted out- 
side the case where all 
parts are accessible. 


moulded composition. 
This material is not only 
strong, but is also acid 
resisting, which makes the 
instruments particularly 
useful for battery testing. 
Among other features it 
is claimed that the instru- 
ments have a degree of 
accuracy not previously 
found in instruments of 
such a small size; the 
relation of torque to 
-weight is more favourable 
than in larger instru- 
ments; the round open- 
face construction gives 


good lighting on the scale ; 

WESTINGHOUSE PX-3 PortaBLe ће dials are clear and 
MEASURING INSTRUMENTS For legible witha mirror under 
GENERAL TESTING Purposes, the pointer to eliminate. 


parallax ; the calibration 
is as permanent as that of larger instruments ; and all the instru- 
ments have external zero adjusters. 


Russian Scientists. 
The Russian SoviEgT Government appear to be more solicitous 


over the welfare of their scientists than other countries, for in 


November, 1921, the Council of People’s Commissaries appointed 
a permanent committee to improve the conditions of scientific 
workers. The problems which have received attention include the 
food supply, housing, pay (including special remuneration for certain 
services), and the import of scientific apparatus and literature. 
In May, 1922, there were (it is stated) about 8,000 scientists and 
2,000 scientific students relying on State support. The normal 
rates of remuneration which are fixed for the various grades are 
supplemented by grants of necessities and money. These grants 
are further supplemented in the case of those with dependents. 
The grants range from 20 pre-war roubles to 150 gold roubles for 
those engaged on work of special importance. Grants varying 
from 60 to 1,500 gold roubles are also made on the advice of a special 
sub-committee for particularly original scientific work. The Govern- 
ment are also establishing a sanatorium and rest-house for scientific 
workers near Moscow, and further establishments in the Crimea 
and the Caucasus. One month’s rest per year at the expense of the 
State will be provided. 


The cases are made of 
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Тһе “Alamo” Lighting Set. 


One of the chief features of the " Alamo " lighting plant, manu- 
faciured Ly ALamo ELECTRIC, LTD., is its silent running. The 
engine is of the rotating sleeve-valve type, and the rotating sleeve, 
constantly lubricated by the oil-pressure system, takes the place 
of the usual cylinder wall. The piston works inside the sleeve. 


As the sleeve revolves, port holes allow for the entrance of the gas 
charge, the spark and the exhaust of gases. 


The construction of 
the sleeve - valve 
is verv simple. 
It eliminates a 
great many parts 
common to the 
poppet-valve type 
of motor. 

Another impor- 
tant feature is 
that on account of 
Scientific balanc- 
ing and the noise- 
less sleevereferred 
to theve is no 
vibration. All 
parts of the 
machine are 
mounted on a 
metal base with 
the exception of 
the battery, and 
all the moving 
parts are enclosed. 
The motor is auto- 
matically con- 
trolled, and gives 
the battery a 
tapered charge. 
The motor stops 
when the batteries 
are fully charged, 
or if lubricating oil or water fails. Another interesting feature 
is that all points are oiled by a rotary force pump under 
pressure, and an automatic throttle governor controls the speed of 
the engine, thus preventing racing. An automatic fuel feed is 
provided, and the manufacturers state that owing to the slceve- 
valve construction there are no valves to grind, no danger of spark- 
ing-plug touling, nor carbon trouble. 

The plant will operate electric motors up to { H.P., flat irons and 
small domestic electrical apparatus ; but it is necessary to run the 
engine at all times when taking a discharge of more than about 
IO A from the battery for any length of time. 


THE '" ALAMO” LIGHTING PLANT. 
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* Wefco" Gas-proof Hand Lamp. * 


WATTS, FINCHAM AND Co. have recently placed on th> market 
the '' Wefco"' patent 


approved by Lloyd's 
for ships carrying 
oil having a flash- 
point less than 150? 
F.; vessels holding 
a passengers’ certifi- 
cate and using oil 
fuel; for mines 
with explosive 
atmospheres; and 
also for emplovment 


in petrol tank 
steamers. 
The outer case 


of the lamp is made 
of a special 
aluminium alloy 
and is fitted with 
a patent locking 
device, which is 
operated by a 
triangular key 
without which 
the lamp cannot 
be opened. The 
accumulator is con- 
structed entirely of 
steel, having an 
alkaline electrolyte, 
and is absolutely 
unspillable. The 
continuous lighting 
capacity .4s about 
10 hours. The base 
is removed by 
unscrewing it from 
the top, and the 
switch and contact 
part is removed 
by unscrewing 
the lamp bulb 
and taking out a rubber joint ring, when the unit will slip out 
as a whole. All further particulars may be obtained from the 
manufacturers. 
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THE ' WeErco ” GaAs-PRooF HAND LAMP. 


Pelapone Lighting Set. 


The Pelapone lighting sets manufactured by the New PELAPONE 
ENGINE Co. are made in sizes from 2 kW to 36 kW. The engines 
are of the vertical, enclosed, water-cooled, four cycle tvpe, having 


benzol, benzine, naphtha, or town’s gas. The fuel-tank, which has а 
capacity ot six hours, can be supplied for attachment to the engine 
or for mounting on the wall of the engine room. 

The dynamo is of the two. bearing, open protected type, wound 
for any standard voltage, and either shunt or compound wound. 
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one or more cylinders according to output. The speed of all sizes 
is 850 revs. per min. Ignition is by high-tension magneto and 
spark plugs, and the governors are of the centrifugal ball type, 
running in an oil bath. 

The engines can be supplied for burning ordinary paraffin, petrol, 


A "PELAPONE"" LIGHTING PLANT. 


All windings are vacuum impregnated to withstand extreme climatic 
conditions. Switchboards for battery chargin; are of polished 
slate or marble base. 

The plants, of which there are many types and sizes, can be 
supplied with self-starting and self-stopping devices. 
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Electricity Supply. 


Ist3NGTON Borough Council have received sanction from the 


Electricity Commissioners to borrow £28 ooo for new plant at the 


electrici ty works. 
Hor m FIRTH Urban Council have decided to discard their generating 


plant 2 в2 4 take a bulk supply of electricity from the Yorkshire 
Eletric Power Co. 


The =<: heme for the supply of electricity by Accrington Corporation 


tothe m2 «zighbouring district of OswALDTWISTLE has been approved . 


by the — K-—lcectricity Commissioners. 


The 2+3 idland Electric Light and Power Company announce that 
as froraa the end of the present quarter the charges for electricity 
forligh, Е x wg at LEAMINGTON will be reduced from od. to 84d. per unit. 


The EK-—L16ciN ELECTRIC SuPPLY Co. has now been formed with 
acapitza E of £15 осо, and an agreement has been entered into with 
Edmura« # ons’ Electricity Corporation to erect the generating station, 
suply Ж de plant, and lay the distributing mains, etc. 


Ata  axaneeting of LAMPETER Town Council on August 22nd, Mr. 
W. Јота e = asked for the consent of the Corporation to his appli- 
cation € €» x a Special Order for the supply of electricity in the town. 
Тһе пуга & бег was referred to a committee for consideration. 


Duri na sæ the months of April, May, and June, the output at 
BACK P> or electricity works totalled 1 870 410 units, an increase 
of neari м” half a million units on the corresponding period of last 
year. ¥_> uring June alone the increase was 223 015 units. 


CHEL NE SFORD Rural Council has decided to offer no objection to 
the ap yo E а cation of the Wickford and District Electricity Supplv Co. 
to sup y» Ё зу a portion of the parish of RUNWErL with electricity, 
povide« à the wires are placed in positions approved by their officers. 


The lz -ying of cables in connection with the contract under which 
потом © Corporation will supply electricity in bulk to the North 
Metrop© litan Electric Power Supply Company's Station at Sr. 
ALBAN S 1s well advanced. ‘the work is being carried out by British 
Insula t є «1 and Helsby Cables, Ltd., and it is expected that it will be 
comple: t e-d in time for the supply of current to begin in October. 


PEN wv xaiowT Council have decided to make application to the 
Electricity Commissioners for powers to supply electricity to the 
parishes of Pyle, Kenfig and Y ythegston Higher. Mr. W. Welbury, 
electrical engineer to the Bridgend Council, who is acting as con- 
uting engineer in connection with the scheme, states that if the 
application is granted it will be possible to provide a supply by 
November. 
oft SLOW Urban Council has decided to oppose the application 
of © Alderley and Wilmslow Electric Supply, Ltd., to the Ministry 
elect Transport for power to increase their maximum charge for 
and Ad from rod. to rs. per unit as from September 2oth next, 
March ear minimum charges from 12s. 6d. to 15s. in respect of the 
and" S and December quarters, and from 8s. 4d. to 105. in June 

©ptember quarters. 
S Co EISE sod of the new CwMBAcH COLLIERY, between Gowerton 
negoti kett (Glam), was cut on Tuesday last. The owners are 
and Pus ng with Swansea Corporation for a supply of electric power, 
Satisfactory terms can be arranged, the colliery will be 


Кыч by electricity. It is hoped that the two-foot seam will be 


work _ Within the next month, and that within twelve months 
Will be available in the local seams for 250 to 300 men. 


5 an Xeported that the large switchboard in the power house 


fire, beli ARROW IRON AND STEEL WoRKS was destroyed by 

practic РЕМА to be the result of a short circuit, on Friday last, and 

iglu din ly the whole of the works were brought to a standstill, 

and the 5 two blast furnaces, the rail mills, the Siemens furnaces 

the util foundries. Temporary arrangements have been made for 

works aca tion of Corporation supply for supplying power and the 
Te in full operation. 


"n. егде for the electrification of WESTGATE and BIRCHINGTON 
on Auo, dered at a combined meeting of the two parish councils 
engince St 23rd. Coun. J. A. Forde, of Broadstairs, manager and 
Co "oda Of the Isle of Thanet Electric Lighting and Tramway 
Wires а ded, and outlined the proposed scheme by which overhead 
to ins be employed to Westgate and Birchington. The idea is 
Со. ana Subsidiary company to the Isleof Thanet Electric Lighting 
parent ps supplv that company with electricity in bulk from the 
would рУ The councils agreed that in principle the scheme 
Las € desirable. 
Sn Week, operations were begun by a London construction 
to erect upon the large electric power station which it is proposed 
in con near NORCHARD COLLIERY, LYDNEY, ForEsT OF DEAN, 
throu Dection with the syndicate which is to supply electricity 
whole су Out Gloucestershire. On Friday evening, however, the 
reveale the men engaged upon the work were paid off, and inquiries 
syndica that some misunderstanding had arisen between the 
interry, te and the colliery company. It is understood that this 
long, Роп in the progress of the work is not likely to continue 


and бя Appointment of Mr. DoucLAs Н. Bisnop as electrical engineer 

reco *nager to Dundee Corporation Electricity Department is 

to be Mended by the Electricity Gommittee. The salary is stated 
rising to ХІ ooo. 
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Personal and Business Items. 


J. anD E. J. DucpiLr (Dugdill’s Patents) have opened new works 
at Hazel Grove, Stockport. 

Mr. R. ILLINGWORTH has been appointed electrical engineer to 
Cory Brothers and Co., Ogmore Vale. 

J. BEER АМО Sons, electricians, announce the transference of 
their business to new works and offices at 76, Windsor Road, 
Penarth. 

MAJOR-GENERAL SIR GEORGE T. MOLESWORTH BRIDGES, D.S.O., 
has been appointed Governor of South Australia, in succession to 
Lieut. Col. Sir Archibald Weigall. 

We are asked to state that the announcement in our last issue of 
the appointment of Mr. L. STANTON JEFFERIES as musical organiser 
to the projected Wireless Broadcasting Co. is inaccurate. 

INGLEBY AND SON announce that they have moved from their 
old works in Elland Road to larger premises in Old Lane, Beeston, 
Leeds, to which address all communications should in future be 
sent. 


THE MIDLAND ELECTRIC MANUFACTURING Co. have appointed 
Campbell, Gardner and Co., of 44, Upper Arthur Strect, Belfast, 
agents for M.E.M. products for Belfast and the north of Ireland. 
A stock of the full range of the firm’s manufactures in switch and 
fuse-gear will be kept at this address. 

Engineer Vice-Admiral 518 GEORGE Goopwin, late engineer-in- 
chief of the Fleet. and Dr. JAMES CoL ;UuHoUN IRVINE, vice-chancellor 
and principal of St. Andrews University, have been appointed 
members of the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. 


We learn from the “ Railway Gazette " that, on the recom- 
mendation of the VicroRIAN RAILWAYS COMMISSIONERS, the 


Victorian Government has approved of the formation of a separate | 


SIGNAL AND TELEGRAPH BRANCH, with the following appointments, 
effective as from July rst, 1922 :— Mr. F. M. Calcutt, Engineer of 
Signals, Way and Works Branch, to be Chief Engineer of Signals and 
Telegraphs, Signal and Telegraph Branch; Mr. G. H. Wion, 
Assistant Engincer of Signals, to be Assistant Chief Engineer of 
Signals and Telegraphs ; Mr. S. P. Jones, Engineer, Signal Depart- 
ment, to be Signal and Telegraph Maintenance Engineer; Mr. 
E. G. Godfree to be Telephone and Telegraph Engineer ; Mr. J. Н. 
O'Connell to be Power and Lighting Engineer. 


Telegraph and Telephone Notes. 


A new automatic telephone exchange is to be erected in DUNEDIN 
(N.Z.).— Reuter's Trade Service. 

It is announced from New York that the PosrAL TELEGRAPH 
CoMPANY and the ALL-AMERICA CABLES (Inc.) have entered into а 
close working alliance. 

According to the daily Press, M. SiNTUREL, a French postal 
official, has invented a new apparatus, called the telinultiphone, 
by which he claims that six or even eight telephone conversations 
can be conducted simultaneously on one wire. He claims that no 
alteration in the existing circuits is necessary. 

On the 25th ult. President Harding signed a licence authorising 
the Western Union Telegraph Co. to operate the Miami-Barbadoes 
cable. It is stated that the State Department at Washington 
has received advice that the Argentine Government has accepted 
renunciation by the Western Telegraph Co. of its monopoly rights 
in Argentina.—Reuter’s Trade Service. 

New equipment is being provided at BARNET in the existing 
telephone exchange, and was brought into use on Wednesday. 
There is now accommodation for 1,600 subscribers’ lines, and 
230 junction lines to and from London exchanges. The new 
equipment is of the modern central battery type. Two other new 
exchanges in the London area which will follow will be at 
МАІрА VALE, Kilburn—to be opened on September oth—and at 


WALLINGTON, which will be opened on September 23rd. 


The reduction of the MANCHESTER TELEPHONE STAFF involved 
in the proposed dismissal of 72 girl telephonists has aroused a good 


- deal of opposition in local labour circles, and it is also challenged 


on the ground that it will lessen the efficiency of the telephone service. 
Only three exchanges, with a present staff of 547 are affected, and 
it is stated that if the dismissals take effect the staff will be much 
below the authorised otħcial figure. The notices of dismissal have 
been suspended pending a further investigation into the metter by 
the P.O. authorities. | 

The WATERVILLE (co. Kerry) cable station of the Commercial 
Cable Company has been recovered from the Irish “ Irregulars,” and 
a guard of the National troops has been stationed there. 
On Monday а boatload of the Irish rebels (cuphemistically 
termed ''Irregulars "), under the leadership of Erskine Ohilders, 
arrived at Valentia Harbour, co. Kerry, and “ proceeded to cut 
the transatlantic cables of the WESTERN UNIoN TELEGRAPH Со. 
They succeeded in cutting one, when the Free State troops arrived. 
on the scene, and the cable-cutters departed." Fortunately, the 
Western Union Company's normal service is being maintained, but 
while such incidents as those reported above are capable of being 
enacted, without apparently any scrious risk to the reckless adven- 
turers who occupy themselves with these dastardly attacks, the 
public are likely to suffer at any time from interrupted or limited 
cable services. Steps should be at once taken to stop the '' sport 
of Erskine Childers and his looting friends.” 
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Electric Traction. 


An appeal has been lodged hy the Corporation against the assess- 
ment of the various parts of the BURNLEY Tramways. 


The Cleansing Superintendent of GLascow Corporation states 
that the electric vehicles used for refuse collection have been more 
satisfactory than the petrol motor. The electric vehicle has been 
found efficient, reliable, economical and easily driven. More 
economical results could be achieved if the driver assisted in loading 
and packing the vehicle. At present the electrics require a “loader 
and packer " in addition to the driver, which method adds con- 
siderably to the cost. At present there are 22 two-ton electrics in 
use by the department. 


The Ashton-under-Lyne and Oldham Corporation Tramways 
Committees and the Stalybridge, Hyde, Mossley and Dunkinfield Joint 
Tramways Board have started a CIRCULAR TOUR BY TRAMCAR, 
which includes Ashton, Bardsley, Oldham, Grains Bar, Lees, 
Roaches, Haddens, Mossley and Stalybridge. There is a short walk 
over the moors between Grains Bar and Roaches, and between Lees 
and Haddens. The tramway distance is twelve miles and the 
fare is one shilling, the passengers being permitted to break 
their journey at any point. 

Plans have been prepared, and it is hoped to place contracts at 
an early date, the “ Railway Gazette ” states, for EXTENDING THE 
PICCADILLY TUBE from Hammersmith, its present terminus, to 
Turnham Green. Tube trains will then be able to work through 
from Finsbury Park to Richmond (13? miles) and Hounslow (16$ 
miles). The London and South-Western viaduct between Ham- 
mersmith and Turnham Green is to be utilised and electrified. 
The actual length of the new railway to be constructed is 2 ooo ft. 
from Hammersmith to Ravenscourt Park. The line is not expected 
to be ready in less than 18 months. The new ''noiseless"" cars 
which are to be constructed for the Piccadilly line will be used on 
the new services. 


By 33 votes to 31 GLAscow Corporation last week decided to 
give a contract for steel rails for the tramway department, amounting 
to {15 300, to America. The offers of the three English firms who 
tendered were all about £18 200. The order was placed after a 
stiff ight to keep the work in this country. The Labour members 
took exception to the contract going to America on the ground 
that the conditions of labour in the steel industry there were not 
satisfactory. It was contended that the standing orders of the 
Corporation would be infringed by the acceptance of the American 
offer in respect that the '' authentic guarantee," which these rules 
require, that trade union rates and conditions were complied with 
by contractors, had not been given in this case. In answer a 
communication was read from the United States Steel Products 
Company stating that in the works where the rails were manufactured 
none of the men work more than ten hours per day, and that in 
many of the departments, such as that of moulders, the average 
was eight hours. The Labour group, with the support of a few 
other members of the Council, maintained that this letter did not 
constitute a proper guarantee in respect that it did not come from 
a neutral source, but the Town Clerk gave a ruling contrary to 
that view. 


Institution Notes. 

Prof. H. S. Hele-Shaw has consented to succeed Capt. H. 
Riall Sankey (retd.), as President of the ASSOCIATION OF ENGINEERS- 
IN-CHARGE for the 1922-23 session. This is the second time that 
Prof. Hele-Shaw has been President of the Association, having 
occupied the chair in 1912-13. The presidential address will be 
delivered in October, and due notice will be given. 

The annual meeting of the IRoN AND STEEL INSTITUTE will be 
held from Tuesday to Friday next week. Nine papers will bc read, 
including one by Messrs. E. D. Campbell and Johnson on “А 
Preliminary Magnetic Study of Some Heat-treated Carbon Steels,” 
and one by Mr. H. K. Ogilvie on '' Practical Notes on the Manu- 
facture and Treatment of High-speed Steel." 


The ninetieth annual meeting of the BritisH ASSOCIATION will 
open at Hull next Wednesday under the presidency of Prof. Sir 
C. S. Sherrington. The lectures and addresses of special interest to 
our readers were given in our issue of July 7th (p. 11). Among the 
foreign guests of the Association will be Prof. Langevin, of Paris, 
and Prof. Weiss, of Strasbourg, who are to open a discussion on 
“The Origin of Magnetism.” А special wireless station is to be 
erected in one of the meeting places, and arrangements have been 
made with the Air Ministry for the daily exhibition of synoptic 
weather charts and forecasts. Demonstrations will be given of the 
reception, decoding, and charting of reports received from the 
broadcasting stations of this and other countries. 

A feature of the forthcoming annual meeting of the INSTITUTE 
OF METALS, which will be held at Swansea from September roth- 
22nd, will be the inauguration of a series of annual public lectures 
on “ Subjects of Practical Interest to those Engaged in the Non- 
Ferrous Metal Industry." The lectures are additional to the 
annual May Lectures of the Institute. Dr. R. S. Hutton, a member 
of Council of the Institute, and director of the British Non-Fcrrous 
Metals Research Association, is to deliver the first of the new lectures, 
this being entitled “ The Science of Human Effort (Motion Study 
and Vocational Training)." The lecture will be given at 8 p.m. on 
Tuesday, September 19th, at the Y.M.C.A., Swansea, Tickets can be 
obtained from Mr. G. Shaw Scott, 36, Victoria Street, London, S. W.r. 
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Municipal Áccounts. 


During the year ended March 31st last SANDOWN ELECTRICITY 
DEPARTMENT made a net profit of £28 ooo. 


The revenue of the TRAMWAY PARCELS DEPARTMENT OF MAN- 
CHESTER CORPORATION for the year ended March 31st last was 
£32 942. Expenses amounted to £26199, leaving {£6,743 to be 
carried to the tramways account. 


BRADFORD ELECTRICITY DEPARTMENT made a net profit of 
£8 316 last year compared with £10 602 in the previous year. Allow- 
ing for a credit balance of £6 553 brought forward, and for costs 
of renewals, etc., there remains a net credit to the renewal funds 
of £9 989. | 

SourH SHIELDS electricity undertaking for the year ended 
March 31st last shows, after meeting all charges, a disposable 
balance of £15 ооо. The reserve fund, which has been considerably 
depleted, will receive £5 ооо, and £3000 will be placed to special 
reserve, whilst {5 ооо will be asked for to carry out necessary 
extensions to the buildings at the generating station. The reduced 
charges recently decided on are estimated to make a drop in revenue 
for the current year of some £10 ooo. 


For the year ending March 31st last, the accounts of PoRTSMOUTH 


ELECTRICITY UNDERTAKING show total revenue £123 757, total 


expenditure £85 966, leaving a gross profit of £37 790 to be carried 
to the net revenue account, plus {1 358 income tax refunded, making 
£39148. Of this sum instalments of principal and interest on loans 
required {21 731, and interest on bank overdraft {1 677, leaving 
a net profit of £15 740. Deducting from this the deficit of £1 303 
from the previous year, {14 438 remains to be transferred to the 
reserve fund. Units sold numbered 5 214 138. 


The total income of East HAM MuNiciPAL TRAMWAYS for the 
year ending March 31st was {113 378, against {110 742 for the 
previous year. Of the former sum {112 635 was in respect of 
trafhc receipts, the balance, /743, representing. advertisements on 
cars and tickets, sale of materials, and sale of current to inter- 
running authorities. Expenditure amounted to £114,279 (£125 066), 
which includes £3 028 for reconstruction of cars which would have 
been chargeable to depreciation and renewals fund, if one were still 
in existence. The gross loss for the year was {901 against (£14 324), 
which is carried to the net revenue account. After charging 
interest on, and repayment of loans, including contribution to 
sinking funds, amounting to /18 458, also the sum of £300 trans- 
ferred to special reserve fund, together with /2,000 in respect of 
special expenditure, and a deficiency brought forward from the 
previous year of £34 024, which was borne by the borough rate, 
there remains a deficiency at the close of the year of {21 659, as 
compared with /34 024 for the year 1920-21. At the beginning of 
the year the authorised borrowing powers amounted to /244 203, 
and no further borrowing powers having been granted during the year. 
This amount is exclusive of £11 586 originally sanctioned for tram- 
way purposes, but subsequently allocated to the electricity under- 
taking for expenditure on machinery for the joint purposes of the 
two undertakings. With regard to the redemption of debt, the 
contribution to sinking fund amounted to /6 194, while a sum of 
£3 845 was applied in actual repayment of loans otherwise than 
out of sinking funds, making a total provision for the redemption 
of debt of Хто 039. The car miles run totalled 1 414 954 (1 440 464), 
passengers carried 16 689 698 (17 779 901), passengers per car mile 
11°79 (12:34), revenue per car mile 19:21d. (18:26d.), operating costs 
per car mile 18:85d. (20:65d.), number of B. of T. units used per car 
mile 1°69 (1°54). 


The total income for the year of the East HaM ELECTRICITY 
DEPARTMENT was {81 006, compared with £65 035 in 1921. Qf 
the former sum £80 329 was in respect of sale of current and hire 
of arc lamps, etc., the balance, amounting to £677, representing 
sales of materials and repayments of cost of works executed for 
outside persons. Expenditure was £67 330 ({60 558), The gross profit 
was £13 676 (£4,477). The nett revenue account, after meeting the 
charges for interest on loans and bank interest amounting to 
£4 655, was {9 042, which is carried to the appropriation account. 
After adding the charges 'for redemption of debt, amounting to 
£7 047, and ќт 937 for special expenditure, together with a deficiency 
brought forward of £9 989 and deducting the transfer from borough 
fund of £9 989 there remains a deficiency of £542. Had the depre- 
ciation and renewals fund not been exhausted the sum of £12 975 
included for special expenditure in respect of relaying cables could 
have been charged to it, the effect being that instead of a deficit 
on the year of £542, there would have been a surplus of £12 433. 
In his report the electrical engineer emphasises the point that a 
depreciation and renewals fund should be established. At the 
beginning of the year the authorised borrowing powers amounted 
to £105 854. An additional £7 ooo has been sanctioned during the 
year for cables, making a total of 4172 854. This amount is in- 
clusive of £11 586 originally sanctioned for Tramway purposes, 
but subsequently allocated to the clectricity undertaking, as stated 
above. Contributions to sinking fund amounted to £4 820, while 
a sum of 42,827 was applied in actual repayment of loans otherwise 
than out of sinking funds, making a total provision during the year 
for the redemption of debt of £7 647. Units sold numbered 4 837 662 
(4 477 180), consumers numbered 2245 (2100). Maximum load 
26053 kW (2430 kW), load factor (on units generated) 24:03 per 
cent. (23:8 per cent.). 
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Imperial Notes, 


The import of electrical machinery into BRITISH INDIA for June 
Shows = decrease of Rs. зо lakhs compared with those of June last 


year. 

Baarxz WRST City Council (N.S.W.) has adopted a scheme, formu- 
lated bow their consulting engineer, for an electric supply for the 
city, æra <l has decided to raise a loan of £40 ooo.—-Reuter's Trade 
Services - 

Hoxs ^. жт Tramway Committee has recommended the purchase of 
one 75 €? kW converter, at an estimated cost of £6 500, to assist in 
relievi xa x the pressure on the Council's electricity system.—Reuter's 
Trade “> «rice. 


Аис ж ELAND City Council intends to renew certain cables on its 
electri ce -tram system, but immediate operations will be confined to 
two ur œ nt routes.—Reuter’s Trade Service. 


‘Hawa ж-а g obtained permission to erect overhead electric mains, 
Коска m= 2MPTON (Q.) City Council is about to approach the Queens- 
land T 2 «~ asurer for authority to borrow {100 ooo to supply electricity 
inthe < а Фу and to electrify the tramways.—Reuter’s Trade Service. 


The | Z7Jew Zealand Gazette of June 15th contains an Order in 
Concil. dated June 8th, revoking the Order in Council of March 
18th, x <> жо, which prohibited the importation into, and exportation 
from, ENT == w ZEALAND of tungsten and its alloys, compounds and ores, 
except wom mder licence. 


А Cara айап company manufacturing ELECTRIC HEATERS, irons, 
and оа «—r electric devices are desirous of arranging for their sale 
inthe — WX Jnited Kingdom. Further particulars may be obtained 
fom € а е Canadian Government Trade Commissioner’s Office, 
Portlazact House, 73, Basinghall Street, London, E.C.2. 


The «chairman of the Hydro-Electric Power Commission of 
ONTARX«-» (Sir Adam Beck), has announced that it is proposed to 
onstrac t а new eighty-foot canal from above Niagara Falls to 
Queensst <> which will allow the development of 1 000 000 H.P. for 
industriz»1 purposes in Ontario. The estimated cost of the canal is 
putat $21 ооо ооо. 


Two of the Power Commission's new бо ооо н.р. hydro- 
electric wnits at Niagara Falls are now completed. These are the 
biggest ‘water power units in existence, and when the entire five 
units included in the scheme now being pushed towards completion 
are finished, the Queenston-Chippawa development will, it is claimed, 
be the largest single hydro-electric power plant in the world. 


а m ing director of a firm of manufacturers’ agents in 
| ELAND is in this country and desires to obtain representation 
el nd of United Kingdom firms manufacturing electric 
се dar and fuses (ironclad type); lamp holders, a.c. motors ; 
the D tubing and general electrical accessories. Particulars from 
*Partment of Overseas Trade. (Reference No. 166.) 


eee Government of the DOMINION OF CANADA have recently 
n Oak the fees for operating broadcasting and receiving radio 
vi eria] CUows : Limited coast, public commercial, or private com- 
experi broadcasting station, $50 ; private commercial, $10; 
experi e tal or amateur broadcasting station, $5; amateur 
statio p ental or private receiving station, $1; technical or training 
А ^ $5; ship station, $1. 
Go HE to comprise representatives of local bodies and the State 
system I1 ent is to be formed in BRISBANE to administer the tramway 
In ad а Ben itis taken over froin the Brisbane Tramways Company. 
equipme Әта to providing the money to purchase the property and 
sum of Pis of the private concern, the Government will advance a 
lines аг 5220 ooo for the renovation of cars, extensions of existing 
‚апд the provision of new cars.— Ateuter's Trade Service. 


Miscellaneous 


€ Mr. C. A. Hovrrow, chairman of the Mansfield Engineer- 
eft gross estate of /23 845. 


National 266 congress of the Permanent Committee of the Inter- 
Railway Association will be held in London in 1925. 


eee cranes for loading and discharging goods are to be 
"t the Victoria Dock, LEITH, by the Dock Commissioners. 


Eri. HARTLEY, à railway servant, of Nelson, was killed by 
attendi, Ock last week at Victoria Station, Manchester, whilst 
rails runs to his duties. ana | 
made th Quite close to the steam train lines, and the heavy rain had 
€ protective wood a conductor, with the result that current 


at 1,2 
to hosp | passed through Hartley’s body, and he died on the way 


W 

way, wr E Tet to record the death of MR. CHARLES ARTHUR HEMING- 

Ch took place at "'eddington on August 13th. Мг. Heming- 
i One of the early pioneers of electrical contracting, being 
Afterw arly days of his career associated with Drake and Gorham. 
and P,;. QS, with a partner, he opened under the style of Hemingway 
t at Victoria Street, London, and Richmond. At a later 
ехрегі Joined the staff of the General Electricl Co., where his 
a Tespecc® and genial personality made him a valued employee and 
Sted colleague. 
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The n 


The Electrician. | 


The explanation given is that the live . 


251 


Foreign Notes. 


The UNITED STATES STEEL CORPORATION announces that wages 
for day labourers in all its manufacturing plants will be increased 
by 20 per cent. as from to-day (September 1st), and that other 
wages will be equitably adjusted.— Reuter’s Trade Service. 


According to Reuter, the coal shortage is now seriously affecting 
the AMERICAN IRON AND STEEL industry, and about a dozen blast 
furnaces in the Middle West have been forced to shut down. The 
larger electrical steel plants are working at full capacity. 


The Texas POWER AND LiGuT Co. (DALLAS, TEXAS), which is 
negotiating for the purchase of the municipal lighting and power 
system of Austin, -is considering the question of erecting a large 
power station at Bastrop, about 35 miles away. Bastrop is in 
the centre of a big lignite field, and cheap fuel will therefore be 
available. If the Austin system be acquired only about $2 ooo ooo 
will be spent on a power station. 


According to a cable from the American Consul-General at 
Mukden, China, the third power house of the FusHuN COLLIERIES 
(owned and operated by the South Manchuria Railway), work on 
which was started in 1920, has just been completed at a cost of 
1585000 dollars. Previously the collieries had a generating 
capacity of 17000 kW, which was almost wholly taken up. The 
new plant has a capacity of 12 500 kW, making a total of nearly 
30 000 kW. The electricity section of the collieries is now prepared 
to supply Mukden with cheap current in practically any quantity.— 
Reuter’s Trade Service. 


It is reported that an arrangement has been come to by the 
SIEMENS SCHUKERT COMPANY and the Japanese firm Furukawa by 
which a new company is to be formed with a capital of ro million yen, 
which will be furnished principally by the Japanese. The factory 
is to be ready for operation in two years’ time. The chief electrical 
articles to be produced will be those which at the present time 
Japan is obliged to import—namely, telephone apparatus, motors, 
transformers, measuring instruments, tramcars, electric locomotives, 
etc. The more delicate articles will be manufactured in Germany 
and: assembled in Japan.—AReuter's Trade, Service. 


Record Instruments. 


A new edition of the catalogue and price list of electrical measuring 
instruments, circuit breakers, cut-in and cut-outs, etc., has been 
issued by the RECORD ELECTRICAL Company, of Broadheath, 
Manchester, and London. Nicely printed and well illustrated, the 
catalogue is divided into eight convenient sections and is provided 
with tabs for ease of reference. The company manufacture three 
principal classes of instruments—viz., the protected front, open 
dial and edgewise types, and several new models are now included. 
The protected type of instrument is designed for giving the greatest 
mechanical protection consistent with visibility of scale; the open 
dial type is desirable where the utmost visibility of scale and pointer 
is essential, ánd in this category the firm's well-known '' Cirscale "' 
instrument is claimed to be supreme. The edgewise instrument, 
which has hitherto been valuable in confined spaces, is manufactured 
in all sizes in general demand, but the company believe their small 
““ Cirscale " instrument will render this type superfluous. 

The '' Cirscale " instrument, invented by Mr. J. W. Record in 
1911, is usually provided with circular scales and a pointer which 
deflects through an arc of approximately 300°. This deflection is 
more than twice that of any bi-polar instrument, and in almost 
every mechanical and electrical feature the construction is said 
to be superior to other types of permanent magnet galvanometer. 
The superiority is due to the flat circular pole shoe interleaved 
between two plates of opposite polarity forming two air gaps, which 
are geometrically and magnetically in parallel, forming an astatic 
magnetic system, with a nearly closed magnetic circuit, and giving 
a strong working field and remarkable freedom from external 
magnetic influences. They are from 3 in. to 16 in. in diameter. 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 


THE CABINET MakER.—'' Rococo Decoration in Furniture"; | 
“ Syllabus of City and Guilds Examination in Cane Furniture "'; 
“The Decoration of Furniture: Turning (continued).” 

THE CHEMICAL AGE.—'' Chemistry in the Service of the Com- 
munity,” by Arnold R. Tankard, F.LC.; ‘“‘Sidelights on the 
Problem of Solution.” 


THE FRUIT GROWwER.—"'Spraying against Undergound Fruit 


Fests,” by P. J. Fryer; “* Weeds in Cultivated Ground ” ; *' Current 
Nursery Work.” 

, GARDENING ILLUSTRATED.—“ Daffodils for Cutting ” ; '' Notes 
from a Cornish Garden " ; '' A.B.C. of Gardening.” 

(THE Gas WonLp.—Monthly Coking and By-product Section ; 
“Analyses of Metropolitan Gas Companies" Accounts "; ‘ Effect 
of Burning Gas upon the Air of Rooms.” 

» THE HARDWARE TRADE JOURNAL.—' The 45 ооо ооо Deal in 


Surplus Stores: Contractors’ Complaints against the Disposal 
Board "; ‘‘ Hand Tools for Belgium"; ‘Nhat Employers Owe 
to Their 'Apprentices.”’ 
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COMMERCIAL INTELLIGENCE. · 


Deeds of Arrangement. 


IRVINE, Sarah (wife of Alex. Taylor Irvine), IRVINE, Fred, 
electrician, and IRVINE, Harry, clerk, trading as IRVINE 
AND CO., 152, Napier Street, Nelson. Filed, August roth. 
Trustee, T. M. Threlfall, Bank of Liverpool Chambers, Nelson. 
Secured creditors, £1,039; liabilities unsecured, £842; assets, 
less secured claims, £2,949. 

READER, William Henry, trading as the READER ELECTRICAL 
CO., 14, Stamp Office Yard, and 9, Cross Street, Wakefield, 
electrical engineer. Filed August 28. Trustee, C. H. 
Baker, І, Albion Street, Leeds. Secured creditors, £420; 
liabilities unsecured, £789 ; assets less secured claims, £575. 

SINGLETON, John Eugene Ernest, and ROME, Charles Herbert, 
trading at Suffolk House, Suffolk Street, Birmingham, as 
SINGLETON AND ROME, gas and electric fittings factors. 
Filed August 23. Trustee, J. D. Kerr, 5, Waterloo Street, 
Birmingham. Liabilities unsecured, £3 860; assets, less 
secured claims, £950. 


Receivership. 


KELVIN-HARDY ELECTRIC CO., LTD.—A. A. Whittingham- - 


Jones, of 41, Castle Street, Liverpool, was appointed receiver 
on August 16th, under powers contained in debenture dated 
May rst, 1922. 


Mortgages and Charges on Limited Companies. 
[NorE.—The Companies Act of 1908 provides that every Mort 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
resent creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 

Summary, but such total may have been reduced.] 

ARROWSMITH (H.) AND CO,, LTD., Manchester, manufacturers 
of electrical goods. Registered August 17, (£500 debenture 
to К. C. Haworth, 56, Mosley Street, Manchester; general 
charge. ` 

HOWARD (F. GEERE), LTD., London, W., electrical engincers. 
Registered August 15, £6 250 debentures ; general charge. 

MASON (C. H.) AND CO., LTD., Gateshead, electrical engincers. 
Registered August 16, mortgage and debenture, to bank. 
*/з 500. December 22, 1921. 

PARMITER HOPE AND SUGDEN, LTD., Manchester, electrical 
engineers. Registered August 17, £2 500 mortgage; charged 
on land and warehouse at Vernon Street, Longsight. *Nil. 
Novembg 2, 1921. ^ 


Private Meetings, etc. 

[Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
FULLER'S UNITED ELECTRIC WORKS, LTD., Woodland 

Works, Chadwell Heath, Essex.—The following circular, dated 
August 22nd, has been issued by the company: '' We regret 
to inform you that consequent upon the continued trade 
depression it has become necessary to take steps for a re- 
organisation of capital. We have, therefore, consulted Sir 
Arthur Whinney, who is engaged upon a scheme which will 
be submitted to a meeting to be held at the earliest possible 
date. In the meantime, and in order to prevent any creditor 
obtaining a preference over other creditors, we are refraining 
from paying such sums as are now due, but in order to protect 
the valuable goodwill the business will be carried on, any 
necessary supplies being paid for in cash. Although it is 
with great regret that we have to make this announcement we 
have no doubt that the steps we are taking will commend 
themselves as being in the general interests, and we trust 
that as such they will meet with your sympathetic support. 


London Gazette. 

Ihe following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Benkruptcy Information. 

BORROWS, William Henry, Werrington, Northampton, electrician. 
First mecting, September 5, 12 noon, 5, Petty Cury, Cam- 
bridge. Public examination, September 22, 10.30 a.m, 
Law Courts, Peterborough. 

Notice of Dividend, 

LUDLOW, Jesse Frederick, and LUDLOW, Robert Redvers, 
trading as LUDLOW BROTHERS, тоо, Church Road, Red- 
ficld, Bristol, electrical contractors. Amount per £, 15. 74d. 
First and final. Payable, September ist, Official Receiver's 
Office, 26, Baldwin Street, Bristol. 


September 1, 1922 


Notices of Intended Dividends. 

DALE, Bertram Thomas, Erick Street, Newcastle-upon-Tyne, 
electrical engineer. Last day for receiving proofs, September 
16. Trustee: W. Brittain, Pearl Buildings, 4, Northumber- 
land Street, Newcastle-upon-Tyne. 

SCOTT, Thomas, and CAMPBELL, James, tradingas T.SCOTT AND 
CO., 42, Handyside’s Arcade, Percy Street, Newcastle-upon- 
Tyne, wholesale electrical suppliers. Last day for receiving 
proofs, September 16. Trustee: W. Brittain, Pearl Build- 
ings, 4, Northumberland Street, Newcastle-upon-Tyne. 


Edinburgh Gazette. 

AUTO ELECTRICAL EQUIPMENT CO., automobile and electrical 
engineers, 119-121, Bothwell Street, Glasgow (John R. Buchanan 
trading as). Estates sequestrated August 18th. Meeting to 
elect trustees and commissioners, Tuesday, August 29th, in 
the Faculty Hall, St. George’s Place, Glasgow, at 12 noon. 


Companies’ Meetings, Reports, ete. 


The BRITISH COLUMBIA ELECTRIC RAILWAY COMPANY announces 
an interim dividend of 3} per cent., free of tax, on the preferred and 
deferred stocks. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY announce 


an interim dividend of 3} per cent. on the 7 per cent. preference ` 


shares and 2} per cent. on the 5 per cent. preference shares. 


Holders of debentures of the THAMES VALLEY ELECTRIC POWER 
Волкр 6 per cent. loan who have not returned them for endorse- 
ment are requested to do so as soon as possible to the Bank of New 
Zealand, 1, Queen Victoria Street; E.C. 


Besides offering stockholders 115 million dollars of new stock on 
the basis of one new share at par for cach five old shares held, the 
directors of the AMERICAN TELEPHONE AND TELEGRAPH Co. have 
declared a dividend of 2:25 dols. per share for the next three quarters, 


The report of the PENARTH ELECTRIC LIGHTING COMPANY for 1921 
shows that the profits amounted to £6 615, an increase of {175. А 
sum of £3 000 is allocated to renewals, and {1 503 applied to the 
reserve. The dividend on the ordinary shares is maintained at 
74 per cent., and £2 533 is carried forward, as compared with £2 331 
the previous year. 


WHITEHALL ELECTRIC INVESTMENTS, LTD., announce that the 
Stock Exchange has granted an official quotation to £2 500 ooo 
© per cent. first mortgage debenture stock 1925-49, and to-1 500 000 
7i per cent. cumulative preference shares of £1 each Nos, т to 
I 500 ооо. These quotations now appear in the Official List under 
the heading “ Electric Light and Power.” 


For the year ending June 3oth last the profit of FERODo, Ltp., 
was £40 155, as against £26 489in 1920-21, while the available balance 
is £43 843, as against £30 271. Тһе ordinary shareholders are to 
get 10 per cent., free of tax, and this entitles the holders of the 
preference shares to an extra 3 per cent., making Io per cent., less tax 
for the year. The directors are writing £6 256 off the preliminary 
expenses and the balance forward will be increased from £3 668 to 
#7 399. Тһе company took over the brake and clutch linings 
business of Herbert Frood, Limited. 


The net receipts of the TyNESIDE TRAMWAYS AND TRAMROADS 
Company for the half-year ended June 30th, 1922, totalled £4 134 
plus £591 brought in, making £4 725, and after deducting interest 
on mortgages, loans, etc, £2013, there remains £2711. The 
directors propose to pay a dividend on the ordinary shares at the 
rate of 2 per cent. per annum (less tax), placing to reserve for 
renewals, depreciation and other contingencies £500, writing off 
expenses of mortgage issue £143, carrying forward £128. ‘Traffic 
receipts show a decrease of £9 909 compared with the corresponding 
period of last year. 


The accounts of WEST INDIA AND PANAMA TELEGRAPH COMPANY 
for 1921 show a loss on working of /1 519. Interest on investments 
was 4437, but the issue of new debentures cost £262, leaving £174 
to be deducted from the loss, and making a net deficiency of £r 344. 
plus the debit balance brought in, £70 566, making £77 910. Fhe 
directors state that had it not been for the fact that £21 991 was 
earned by the hiring of the company's cable ship and by the sale of 
several years' accumulations of old materials, the total debit balance 
would have reached nearly £100 ooo. Trade in the British West 
Indies continues stagnant, and there seems little prospect of carly 
revival; and in the American Island of Porto Rico, where business is 
more active, the company has now to meet compctition, not only 
of a French, but also of an American company. The company’s 
investments having been practically exhausted owing to the long 
detention of the cable ship at Trinidad Government Dock, the 
directors recognised that it would not be possible to continue 
working at a loss, and they considered it imperative to place their 
serious position before the Treasury and Colonial Office, and they 
asked for Government assistance. At present no relief has been 
oflered ; there has indeed been a definite refusal of direct financial 
help, but the directors have submitted another proposal which 15 
now under the consideration of the Government. 
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September 1, 1922 


Tenders Invited and Accepted. 
UNITED KINGDOM. 

E DE NBURGH CORPORATION. September 5th.— Electrical equipment 
for Во tramcars. Particulars from the Tramways Manager, 2, St. 
James” Square, Edinburgh. | 

Ст. A SGOW CORPORATION. September gth.—Wiring and fitting in 


connec tion with Coplawhill Housing Scheme. Particulars from the 


Electr cal Engineer, 75, Waterloo Street, Glasgow. 

HA m4 MERSMITH BoRoUuH CouNcit, September 7th.—(a) Trans- 
forme x^, oil-cooled and air-cooled ; (^) cables, e.h.t. ; (^ switchgear, 
eht. zm müdh.t. Particulars from Mr, G. G. Bell, 85, Fulham Palace 
Road, London, W.o. à 

Br х == TOL GUARDIANS. September  r3th.—Electric — fittings. 
Parti c aa lars from the clerk to the guardians,St. Peter's Hospital. 

BE re EMAONDSEY GUARDIANS. September r4th.— Electric lamps. 
Рага c a x lars from the Clerk, 283, Tooley Street, S.E.r. 

Is. x Z-«GTON GUARDIANS. September r4th.— Electrical Supplies. 
Partic wm lars from the Clerk, Guardians Offices, St. John's Street. 

Ер RX «октом Union, September 14th.—Six months’ supply of 
Өесіт-а «<>; lamps. Particulars from the Clerk to the Guardians, 77, 
Bridp «c» mt Road, Edmonton, N.18. 

BA ж — EY AND District HospiraL. September r6th.—Electrical 
engin <> € rs' work in connection with extensions. Particulars from 
thea x «— hitects, Walter Hanstock and Son, Batley. 

BIR ME INGHAM ELECTRIC SUPPLY DEPARTMENT, September 29th. 
Роч «= r-driven lathes, machine tools, shafting and pulleys for 
Кеспе Y 0 < Generating Station. Particulars from E. J. Jennings, 141, 
Dale EZ mud, Rirmingham. 

НА = -= Ings BoaRD OF GUARDIANS, October  4th.—- Electric 
passe ma g> er and goods litt for Frederick Road Infirmary. Particulars 
from t X xe Clerk, Union Otfices. | 


AUST E. ALIA. | 
бүтэ 19 EY MuNiCPAL Councit, October 23rd.—2 ооо 240 V d.c. 


and 2 => 000 240 V single phase clectricify meters.—Reuter’s Trade 
Sees. 

Vica ORIAN ELECTRICITY COMMISSION, 22, William Street, Mel- 
bourne. January 23rd.—Back pressure steam turbine, including а 
1500 kK NW turbo-alternator.—/teuter's Trade Service. 

NEW ZEALAND. 

AUCKLAND HARBOUR Board. February tst.—Twenty-two elec- 
tric cra пеѕ.— Reuter's Trade Service. 

WELLINGTON PuBLIC Works TENDER Boarn, October 24th*. 
-—4OO miles, equal 1 047 60^ 165. of bare hard-drawn copper wire 
for Mangahas electric power station (Section No. 28). 

SOUTHER AFRICA. 

MUNICIPALITY OF DURBAN. September 13th.* (1) 3 125 Ibs. 
No. 5 S WG. copper wire with two lappings of asbestos and 
double cotton covered, suitable for tramcar field coils; and (2) two 
miles ** QO” trolley wire. 

DE ЕТО А MUNICIPALITY ELECTRIC LIGHT AND POWER SUPPLY 
PARTMENT, September 28th*.—Capstans, elevators and coco- 
pans, ash handling plant. 
Elect S CIPAL COUNCIL OF JOHANNESBURG, September 27th*.— 
City meters and time switches. 
BRAZEg _ 
Бете ро MARANHAO, November 27th*.—Proposals solicited in 
to run en with the scheme of the municipality to grant a concession 
and ^is for thirty years for the extension of an electric light, power 
a ction supply, and an electric tramway system. The town 
POoOpulation of approximately 53 ooo. 
QUAIN CONGO. е 
lation = AN MINISTRY OF THE COLONIES. January 5th. —Instal- 
town Md exploitation of an electrical distribution system for the 
Of  Elisabethville. 
The 


WESTI Great Central Railway Co. have placed a contract with the 
of thro HOUSE BRAKE AND SAXBY SIGNAL Co. for the installation 
еті ре Position automatic signalling between Marylebone and 

Dor... X Hill Stations, at an approximate cost of £13 ooo. 
Ruston CAS (ISLE OF MAN) CouxciL have accepted the tender of 
and Hornsby, Ltd., for plant at their electricity works at 


a 

ae Cost of £15 883. The contract includes (a) engine house 

oil en 1NCluding 10-ton travelling crane, two horizontal solid-inJection 
| ет 


NA kiy Es, complete with oil storage tank, cooler and piping, two 
board d.c. generators and balancer booster set ; (5! main switch- 
* Wiring and connections ; (с) storage battery and connecuons. 


Hiyaro.Electric Development in India. 


Ganga Ram, who is at present in this country, has placed 

Ttant order with VICKERS LIMITED, for water turbines and 
а low ;* plant, in connection with the development of power from 
which „Sad fall on the Bari Doab Canal in the Punjab. The head 
will boll be utilised is only 6 ft., and the total power obtained 
pumpis 1925 H.P. The energy will be transmitted to various 
enabli, 8. stations where irrigation water will be raised, thereby 
low h & larger areas of good land to be cultivated. The extreme 
from . *d makes the proposition an exceedingly interesting one 
British hydraulic point of view, and it is pleasing to note that 
projgc, actus are now in a position to carry out such 


* 
Particulars from the Department of Overseas Trade, London. 


The Electrician. 253 


| * '" New Companies. 
T. F. Collier and Co. 

T. F. CorriER AND Co, Lrp. (183805).—Private company. 
Reg. August 16th. Capital, /1000 in £r shares. Electrical, 
mechanical and general engineers, etc. First directors: T. F. 
Collier aid Mrs. M. A. Collier. Reg. office : 352, Manchester Street, 
Oldham. 


Sherpe and Paterson. 

SHARPE & PATERSON, LTD. (12 336).—Private company. Reg. 
in Edinburgh August 19th. Capital, £1 ооо in £r shares. Electrical 
consulting, general engineers, etc, First directors: D. Sharpe 
and D. C. Paterson. Reg. office: 28, Royal Exchange Square, 
Glasgow.. | 


Union Wireless Со. 

Union WIRELESS Co., Lip. (183 891).—Private company. Reg. 
August 21st. Capital, {100 in £1 shares. Manufacturers of wireless 
and electrical apparatus, etc. First directors are: C. Lazarus and 
V. S. Petrie. Secretary: C. Lazarus. Reg. office: 26, Leather 
Lane, E.C. 


Brown aad Whitehead. 

BROWN AND WHITEHEAD, Lrp. (183 899).— Private company. 
Reg. August 22nd. Capital, £1 ооо in ХІ shares. Mechanical, 
electrical, aeronautical and general engineers, electricians, etc. 
First directors: E. Brown and H. Whitehead. Reg. office: High- 
town, Woolston, Southampton. 


Radio Service. 

Клоо SERVICE, Lro. (1:83,774).—Private company. Reg. 
August 5th. Capital, £1,000 in ХІ shares. Manufacturers of 
wireless instruments and accessories, etc. First directors :— 
Wolfie Grossman and Mrs. Leah Grossman. Reg. office: Evelyn 
House, 62, Oxford Street, W.T. 


Standard Wireless Supp!ies. 

STANDARD WIRELESS SUPPLIES, LTD. (183 924).—Private com- 
pany. Reg. August 22nd. Capital, £5 ооо in ft shares. Sellers of 
wireless receiving sets on the hire-purchase system, etc. Subscribers 
E. Smith and F. S. Des Barres. Secretary : H. O. Collyer. Reg. 
office : 76, Finsbury Pavement, E.C.2. 


Western Union Code. 

WESTERN UNION СорЕ Co., Lro. (183 886). Private company. 
Reg. August 21st. Capital. {тоо in £1 shares. Agents for the sale 
of telegraphic codes and cable registers and similar publications, 
etc. First directors are: Mrs. Anne U. Barnes and C. M. Barnes. 
Reg. office: 604-5, Salisbury House, E.C.2. 


Robins Electrical end Wireless Depot and Institute. 

-ROBINS ELECTRICAL AND WIRELESS DEPOT AND INSTITUTE, LTD. 
(183 830.) —Private company. Reg. August 17. Capital fr ооо ` 
in {1 shares. To carry on the business as indicated. Subscribers, 
R. W. Robins and Gladys Jones. Solicitors: Phoenix and Levinson, 
Dumfries Chambers, Dumfries Place, Cardiff. 


Ma: бесе and District Electric Co. 

MARGATE AND DISTRICT ELECTRICAL Co., Ltp. (183 719).— Private 
company. Кер. August 2th. Capital, /3000in £1 shares. Electrical 
and general engineers, makers of and dealers in apparatus and 
machinery, etc. First directors: T. D. Wood, V. J. Woolls. 
Secretary: T. D. Wood. Reg. office: 262, Northdown Road, 
Margate. ; 


Sco:t Insulated Wire C^. 

ScoTT INSULATED WIRE Co., Lro. (183 890).— Private company. 
Reg. August 21st. Capital, £12 ooo in £1 shares (2 ooo 8 per cent. 
cumulative preference and 10000 ordinary). Manufacturers of 
insulated, electrical and other wires of all kinds, etc. First:directors : 
D. H. Scott, W. E. Sander and E. G. Oliver. Reg. office: то 
Arthur Street, E.C.4. : 


Corwen Electric Light. 

CORWEN ELECTRIC LiGur Co., то. (183 842).— Reg. August 18th. 
Capital, £2 ooo in gt shares. To adopt an agreement with R. V. 
Wynn and to carry on the business of suppliers of electricity in all 
its branches. First directors: J. W. Black, W. McCallum, W. J. 
Kington, D. Davies, M. Hughes, R. J. Jones and R. W. Jones. 
Solicitors: L. Lloyd John, Corwen, North Wales. 


Aerophones. i 

AEROPHONFS, тр. (183 866}.—Private company. Reg. August 
21st. Capita, £15 ооо in 20 ooo preference shares of 105. each and 
100 000 ordinary shares of Is. each. To take over the business 
carried on as the Westminster RadioCo., and to adopt an agreement 
with F. R. Pool. First directors: F. R. Pool and J. O. Jones. 
Reg. office: Morning Post Buildings, 346, Strand, W.C.2. 


Unotis. 

Unotis, Lro. (183 835).—Private Company. Reg. August 17th. 
Capital £2 ooo in т 800 pref. shares of £1 each and 4 ooo ord. shares 
of Is. each. Electrical contractors, sign dealers, dealers in electrical 
fittings, manufacturers of and dealers in apparatus and appliances 
employed by advertising contractors, etc. Subscribers, L. W. 
Davies and G. E. Smith. Secretary, G. E. Smith. — Reg. office : 
9, Park Place, Cardiff. 


British Redio Sales Co. 
BRirisH Rapio SALEs Co., Lro. (183 761).—Reg. August rsth. 
Capital, £10 ooo in 1з. shares. Electrical engineers, manufacturers 
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of and dealers in all apparatus and devices used in connection with 
telegraphy and telephony, with or without wires, signalling apparatus, 
etc. First directors: Ella M. Kentish, H. Spratt, C. Sommers, 
A. S. Brereton, J. A. Carter, J. S. Hogg, and E. L. Chasteauneuf. 
Reg. office : 62, Oxford Street, W. 


Petrogrevh. 

PETROGRAPH, LTD. (183,773).—-Private company. Reg. August 
15th. Capital, £1,000 in 735 ordinary shares of {1 each and 5,300 
founders’ shares of 1s. each. To acquire from T. H. Knox an 
invention relating to a mechanical device known as the ** Petro- 
graph," and to carry on the business of engineers, electricians, etc. 
First directors :—E. H. Bellew, H. T. Knox and R. L. Charteris. 
Solicitors: Blinkhorn and Bateman, 3o, John Street, Bedford 
Row, W.C. i 


B. Hesketh. | 

B. HESKETH, LTD. (183 896).—Private company. Кер. August 
22nd. Capital, {1 ooo in £1 shares. To adopt an agreement with 
B. Hesketh, of High Street, Chalvey, Slough, and to carry on the 
business of wireless engineers and contractors, manufacturers of and 
dealers in electric, magnetic, galvanic and other apparatus, etc. 
Permanent directors : B. Hesketh (managing director), T. Hesketh, 
R. H. Klein and H. L. McMichael. Reg. office: High Street, Chalvey, 
Slough, Bucks. | | 


R. H. Piggford and Co. 

R. H. PiGGrorp AND Co., Lro. (183 829).—Private company. 
Reg. August 17th. Capital /7 ooo in £1 shares. To take over the 
business carried on at 21-2, Telegraph Buildings, Shefheld, as 
“К. H. Piggford and Со., by R. Н. Piggford and G. N. A. Pitt, 
and to carry on the business of engineers, manufacturers of and 
dealers in and agents for oxy-acetylene, electric and other welding 


plant, etc. Permanent directors, R. H. Piggford and G. N. A. 
Pitt. Reg. office: 21-2, Telegraph Buildings, Sheffield. 
* B.N.B.'* Wireless. 


" B.N.B." WIRELESS, LT». (183 340).—Private company. Reg. 
August 18th. Capital, £5000 in /т shares (1 уо» preference). 
To take over the business of manufacturers, etc., of instruments, 
apparatus, accessories and materials ‘or radio or wireless telegraphy 
and telephony carried on by B. Bryan, T. N. Newton and H. D. 
Bloomfield, at 27, Water Street, Liverpool, as The Anglo-American 
Radio Company.” First directors B. Bryan, T. N. Newton and 
H. D. Bloomtield. Reg. office: 65, Renshaw Street, Liverpool. 


** All British" Wireless Manufactures Co. 

- “ ALL BRITISH " WIRELESS MANUFACTURES Co., LrD. (183,755). 
—Private company. Reg. August rsth. Capital, {500 in £1 
shares. To take over the business of wireless apparatus manu- 
facturers and agents carried on by C. Hodgson and K. Lockwood 
at 70, Central Buildings, 41, North John Street, Liverpool, as the 
““ All Bntish’’ Wireless Manufactures Co. Permanent directors : 
C. Hodgson and K. Lockwood. Secretary: L. Jones. Reg. office : 
70, Central Buildings, 41, North John Street. Liverpool. 


Prices of Metals, Chemicals, etc. 


TUESDAY, AUGUST 29 


Price Inc. Dec. 
Copper— 
Best Selected .. per ton £65 — 155. 
Electro Wirebars .. P ju io о — £1 Г о 
H.C. Wire, basis .. рег lb. os. lio jd. — іа. 
Sheet р.а p т os. офа. — — 
Phosphor Bronze Wire (Telephone)— 
Phosphor Bronze Wire, 
basis .. рег lb. 1з. 2%. — id. 
Brass 60/40— 
Rod, basis is s 7d. € — 
Sheet, basis iis ЧЕ 934. -— 
Wire, basis ue т 10:4. — — 
Pig Iron— | 
Cleveland Warrants perton {415 o — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о о — — 
Lead Pig— 
English  .. T ši {25 о o — {1 о o 
Foreign or Colonial P Í23 15 O — ¿I о о 
Tin— 
Ingot з T „  £ī58 то o — £2 15 о 
Wire, basis .. рег lb. 2s. 2d. — ва 
Aluminium Ingots .. perton {100 о o — — 
Spelter .. jx ел 5 £30 12 6 — 178. 6d. 
Mercury T .. per bottle £12 Іо 6 128. 6d. — 


Sulphur (Flowers)—Ton £10 тоз. 
» (Roll-Brimstone)—per ton 


£9 10s. 


Sodium Chlorate—Per lb. 31d. 

Sulphuric Acid (Pyrites, 168°) 
per ton, £7 10s. 

Sodium Bichromate.—Per lb. 5d. ‘Copper Sulphate.— Per ton, 

Boric Acid (Crystals). Per ton {60. £26 5s. 

Rubber.—Para fine, 10}d.; plantation 1st latex, 63d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 
The following abstract from soma of the specifications recently published have been 
specially compiled by Messrs. MgwBuRN, ELLIS & Co., Chariered Patent Agenis, 
70 and 72, Chancery-lane, London, W.C. 
COMPLETE SPECIFICATICNS. 
181 493 SWEENEY, F., and Bonn, W. B. Electrically actuated automatic starting 
gear for internal combustion engines. (16/3 21.) | 
British Тномѕох - Houston Co., Lro. (Soc. 
MECANIQUE). Electric rheostats. (17, 3,21.) 
181 514 Gitt, Н. A. (DEUTSCHE TELEPHONWERKE GES.). 
telegraphy. (24/3/21.) 


181 504 D'ELECTRICITE ET DE 


High-frequency cable 


181 515 British THomson-Hovston Co., Lro. (GENERAL ELECTRIC Co.). Electric 
regulating systems. (24/3,21.) 

181 530 British THOMSON-Houston Co., Ltp., and Taytor, Н. W. High- 
resistance conductors for electrical machinery. (4/4/21.) 

181 534 SconEv, А. T. Dynamo for inaguetising permanent magnets and for other 
purposes. (6,4/21.) 

181 539 SIEMENS Bros. AND Co., Lro., and Арлу, E. A. Telephones. (7/4/21. 


(Addition to 113 565). 

181 540 Oscoop, Н. J.. DEAN-. 
the like. (8/4/21.) 

181 $42 WEBB, G. H., and Woon, W. H. Electric tumbler switches. (8/4/21. 

162 296 Zeccntnt, A. Electric lighters for cigars and the like. (26/4 /21.) 

164 313 AUTOMATIC TELEPHONE MANUFACTURING Co., Lro. Signalling devices for 
use in connection with telephone or like systems.  (1,6/20.) 

181 614 FrETCHER, J. Y., and Hirt, R. J. H. Electric radiators. (20/6/21.) 

181 619 BRITISH THomMsSoN-Hovuston Co., Ltp. (GENERAL ELECTRIC Co.). Electric 
drives for paper machines and the like. (1/7/21.) 

181 630 CHENEY, F. DEW. Storage battery electrolyte. (26/7/21.) 

181 639 FAIRWEATHER. W. (SINGER MANUFACTURING Co.). Electrically controlled 
sewing machine. (2/9/21.) 

181 645 British THomson-Hovston Co., Ltp. (GENERAL ELECTRIC Co.). Governing 
mechanism for prime movers.  (13/10/21.) 

181649 QuiLLIAM. S. T., and Craston, A. T. Bracket arm hangers used for 
supporting trolley or other wires conveying electric current. (1/11 /21.) 

181 658 British THomson-Hovuston Co., Lro. (GENERAL ELectric Co.). Electric 
motor controllers. (3:1.22.) 

175992 SANTUARI, E. Arrangement for the recovery of energy in electrical railway 
systems employing series-connected, direct-current motors. (12/10/20.) 
(Divided application on 159 873) (Addition to 159 873). 

178 418 ETABLISSEMENTS DE D1on-Bouton Soc. Axon. Regulating devices for 
electric installations.  (14/4/21.) 

181 756 Rocers, F. Н. (MEAKER GALVANIZING Co.). 
(4/1/21). 

158 556 REGNAULD DE BELteEscizE, H. J. J. M. DE. 
signalling systems.  (22/1/20.) 

159 203 EE y Jus. Electric measuring instruments of the hot-wire type 
25/2/20. 

181 778 ConNisH, Н. В. Electric switches. 

160136 LANDIS AND GYR AKT.-GES. 


Holders or adaptors for electric lasnps. plugs. ог 


Elcctro-galvanizing machine. 


Electro-magnetic wave 


(19/2/21.) 
Casing of substantially rectangular shape, 


particularly adapted for electrical apparatus. (13/3/20.) 
181 796 RenDIE, L. N. (Soc. PiRELLI AND Co.). Electric cables for the conveyance 


of high-tension electrical energy. (16/3/21.) 

181 799 Косзр, H. J. Reception of continuous wave wircless signals. | (16/3/21.) 

181803 O’Brien, B. H. Dimming devices for the electric headlights of motor road 
vehicles. (17/3/21.) 

181212 Jackson, W. J. MELLERSH (COMPAGNIE GENERALE d'ELECTRICITE). 
or vacuum tubes or relays. (17/3/21.) 

181 826 BARON, Н. (ALDENDORFF, F.). Electro-mechanically controlled telep hone 


Ionic 


system. (19 °3/21.) 

181827 CHANDLER. C. К. Directional wireless apparatus. (19/3/21.) (Coggnate 
application, 19727, 21.) 

181 841 McCroskrv. J., and Berryman, C. C. Portable switchboard. (23/3 21.) 


181 845 M-L MacsETO Sywnpicare, Lro., and Watson, E. А. Magneto-electric 
generators. (24/3;21.) 

181 $48 Prauson (nee HitpENBRANDT), G. Processes for carrying out elcctro- 
chemical reactions and apparatus for use therein. (24/3/21.) 

181849 PLAUSON (nee HILDENBRANDT), G. Processes for carrying out electro- 
chemical reactions and apparatus for use therein. (24/3/21.) 

181857 Marks, E. С. R. (ELEKTRISKA AKTIEBOLAGET VOLTA). Automatic electric 
switch or circuit breaker. (30/3/21.) 

181 859 CHEETHAM, С. Q., and METROPOLITAN-VICKERS ELECTRICAL Co., Lro. 
Automatic electric circuit interrupting apparatus. (31/3/21). 


181 667 ELECTRIC Construction Co., Lrp., and Jones, H. Method of fixing in 


place stator cores of induction motors and other laminated cores. (2/4 21.) 
181871 FARMER, G. A., CovssMAKER, L. J., and CAMPbELL, E. A. Electro 
iuiechanical railway fog signalling apparatus. — (4/4/21.) 
181575 Акт. Ges. Brown, Boveri ET Cir, Electrically heated muffle furn ces. 
(4/4,/21.) (Addition to 159 195.) 
170 547 HaEFELY ET Cik AKT. Ges., E. Transformers for high voltages. (16/10/20.) 
181995 Boorn, A. C., and WirLwor, А. S. Telegraph keyboard perforators. 
(19/4/21.) 


181903 Marks, E. C. R. (SIEMENS AND HALSKE Акт. Ges.) Vacuum elcctric 


discharge tubes. (23/4, 21.) 

181 909 GES. FUR DRAHTLOSE TELEGRAPHIE AND OsNwos, M. Static frequency 
changers. (27/4.21.) 

162621 WEsTrRN ELECTRIC. Co., Lrp. Synchronising systems, particularly 


applicable to printing telegraphs. (1/5;20.) 


164 729 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Therimally-operated relays. 


(9 620.) 
181 940 BnRi11sH THOMSON-HovustTon Co., Lro. (GENERAL ELECTRIC Co.). Ekctric 
| heating units. (25,5,21.) | 
181953 Britisn THromson-Houston Co., Lro. (GENERAL ELECTRIC Co.). Electric 


contact fiugers. (3,6/21.) 
168040 Krupe Акт. Ges., F. Arrangement for the operation from a distance of 
an overload switch provided with a main current winding and a tension 


winding. (20 5 20.) А 
181985 LUNDBERG, A. P., LUNDBERG, G. C., LUNDBERG, P., and Ресс, G. Electric 
switches. (28 6.21). 


18:002 DirrMAYER, R. Electric door protecting alarms. 


(16.7:21.) 
172 002 МАККІОТТ, C. W. Electrically heated appliances. 


10 12/20. 
( ) 


182 007 EErrs. F. H.. and BARNETT, A. J. Incandescent electric lamps. (25,7, 21.) 

168 883 AKT. GES. Brown, Bovert ET Cie, Construction of rotors for high-speed 
dvnamo-clectric machines. (9/9 20.) 

181974 PATENT TREUHAND GES. FUR ELEKTRISCHE GLUHLAMPEN, Electric 


incandescent lamps and methods and apparatus for tbcir manufacture. 
(20:11,;20.) 
182049 Pottak, J. E. (SIEMENS AND HALSKE Акт. GEs.), 
(1*8 ro 21.) 
175608 Boscu Акт. Grs., К. 


Telephone systems, 


Electrical ignition apparatus. (14/2/21.) 


The Editorial, Advertisement and Publishing Offices of “ THE 
ELECTRICIAN " are аі 8, Bouverie Street, London, Е.С. 4. Tele- 
grams 1. Bentrotric, Fleet, London. Telephone: City 9852 (6 lines). 

The subscription to ' THE ELECTRICIAN ” ts {1 5 o per annum 
in the United Kingdom and {1 10 0 per annum Abroad. Advertise- 
ment Rates сап be obtained on application to the Manager. Adver- 
tsement copy and blocks should be received on the Friday preceding 
date of publication 
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Notes of the Week. 


The Broadcasting Situation. 

IHE broadcasting situation still remains as it was. 
But though the time limit within which, as we announced 
recently, it could not be expected that a start would be 
made has not yet expired, there have been rumours that 
fresh Obstacles have arisen and that still further delay may 
be expected. It will be remembered that the Broadcasting 

Опра n y submitted articles of association to Mr. KELLAWAY 
for 4PProval, but now it is stated that certain of the manu- 
facturers have changed their minds and have drawn up and 
forwarded to the POSTMASTER-GENERAL a set of modified 
articles. — This surely cannot be. The articles were agreed 
upon by all the manufacturers forming the Broadcasting 
Company, To alter them, or modify them, would require 
i fresh meeting and no such meeting has been called. 
H IS Well-known that agreement on the articles of Asso- 

caton now under consideration by the POSTMASTER- 
GENERAL was only obtained after a long discussion, but 
to £9 behind them would be such a breach of faith as to 
be Most unthinkable. Unfortunately these rumours 
give rise toa feeling of uncertainty which only aggravates 
the Irritation caused by the delay that has already occurred 
and results in a cooling of enthusiasm and a consequent 
loss of trade. 


Broadcasting in the United States. 
_~N another page of this issue Mr. A. P. M. FLEMING 
515 an interesting account, from personal observation, of 
с Position of broadcasting in the United States. The 
question that arises in any consideration of such a subject 
ined be divided into two parts: The design and manu- 
а. of apparatus for this particular purpose and the 
follo Sement of the broadcasting programmes to be 
Wed. With both of these are, of course, bound up 


matters of organisation, control and above all finance. 
That organisation and control are singularly lacking in the 
States is well known, and Mr. FLEMING rightly describes the 
position as cheotic. It also is a lesson what to avoid. In - 
the past other nations have learnt from our failures, and 
we shall do well, as we seem to be doing in this instance, 
to learn from America’s mistakes. 


Commercial and Technical Progress. 

READERS of THE ELECTRICIAN will, however, be more 
interested in the details which Mr. FLEMING gives of the 
development of the broadcasting business on both the 
commercial and technical sides. It is extraordinary to 
learn that no fewer than 12 500 companies have been 
incorporated for carrying on radio business, and though 
many of these are, of course, mushroom affairs, the figures 
may be taken as at least some indication of an enormous 
growth of interest in wireless matters. This interest is also 
exhibited in the formation of a “ Relay League” of 
amateurs for transmitting messages across the Continent 
and in the gradual improvement in the public taste, as 
shown in the change in the matter broadcasted. As Mr. 
FLEMING rightly says: “ There is no doubt that radio 
has come to stay.” In this country we have avoided some 
initial errors through our backwardness, but now is the 
time for energy and enterprise to take charge, so that 
we may not lag behind in a matter which is not only 
scientific but of commercial importance. 


Electricity No Longer a Science. 

IN commenting on the proceedings of the British Associa- 
tion two years ago we pointed out that clectrical problems 
were singularly absent from the programme, and asked the 
question: “ 15 electricity no longer a science? " That 
question receives an answer in the programme of the present 
year meeting, which opened at Hull on Wednesday 
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Electricity is no longer a science ! In Section G (Engineer- - 


ing) there is no less (and no more) than one Paper on a 
purely electrical subject, and though certain of the other 
questions discussed in this section are of interest to electrical 
engineering, this paucity is surely a matter which requires 
some explanation. In Section A (Physics) matters are 
slightly better, but in neither case is there anything that 
is likely to attract a hard-headed Yorkshire public who 
require education in scientific matters. 


An Opportunity Lost. 

IT seems indeed that a great opportunity has been lost 
bv some 'one of bringing before the public what has been 
recently done in electrical science and technology to in- 
crease our theoretical knowledge, and to turn that know- 
ledge to practical advantage. We believe that as the 
result of strictures that were passed on the proceedings of 
the Association two years ago some improvement was 
attempted, but nothing much seems to have been done. 
The large majority of the Papers which are to be read 
would have been more properly presented before specialist 
societies, and their place should have been taken by com- 
munications on subjects in which the public would be 
interested, and treated in a way which would be generally 
intelligible. In the progress of science there are two 
phases—the special and the general. Both are equally 
useful, and both are interconnected. But it was for the 
advancement of the latter that the British Association 
was founded, and with this it should mainly concern 
itself if it is to continue to have a useful life. 


Power Charges at Londonderry. 

Fon many months past the municipal and shipping 
circles of Londonderry have been agitated over a dispute 
between the Corporation and the local shipyard as to the 
charges made to the latter for power supply. Judging by 
the statement of the city electrical engineer, Mr. R. V. 
Macrory, at the last meeting of the Corporation, the ship- 
yard has very little cause for complaint. As usual, when 
the local press indulges in criticism of technical subjects 
more heat is engendered than light, and in the present case 
an attempt was made to confuse the issue by an allegation 
that the recent closing down of the shipyard was due to 
the high charges made for electrical energy. That there 
is not the slightest ground for this is shown by the abstract 
of Mr. Macrory’s statement, which appears in another 
column. The electricity undertaking of Londonderry is 
well managed ; it has been quite successful, and it will bear 
comparison with other towns of similar size in the United 
Kingdom. For the year 1921 there was a surplus of £3 759 
and the total works costs worked out at 2:5d. per unit sold, 
of which coal and other fuel represented 1:941. Now, the 
shipyard obtained its supply during that year at 1:54d. 
per unit, and Mr. Macrory was therefore justified in 
insisting upon a revision of the terms so as to cover the 
bare cost of production. The revised scale represented an 
actual cost of 114. per unit for power and light, with a 
20 per cent. load factor and coal at 20s. per ton. For a 
station of 3 700 kW this seems a very reasonable figure, but, 
to show his sincerity, Mr. MACRORY offered, as an alternative, 
to supply at a rate equivalent to the average charge made 
by a number of similar British undertakings to shipyard 
consumers. We are not surprised that this offer was not 
accepted, and it is probable that the current depression in 
shipping circles—from which the owners of the shipyard, 
like English and Scottish yards, have been suftering—had 
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more to do with the shutting down than the charge for 
electrical energy. At all events, we cannot see any justifi- 
cation for a municipal subsidy to the yard by the supply 
of electric power at less than the cost of production. 


Speed of Tramcars. 

THE speed of tramcars is fixed by the Ministry of Trans- 
port, on the recommendations of its inspecting officers, who 
are expected to have regard to the circumstances of each 
route, the gradients, density of traffic and other factors. 
Hitherto there has been a tendency to err on the side of 
safety, and the speeds allowed are often lower than those of 
the competing omnibuses, which in other respects also are 
freer from restrictions than tramcars. Fora long time it has 
been recognised that there might be greater flexibility in 
the running conditions, and in particular that the speed of 
tramcars could be increased without adding to the risks, 
especially on certain of the less frequented routes. In 
order to discuss the subject fully a deputation from the 
Municipal Tramways Association waited upon the Ministry 
on June 22 last, and we are pleased to learn that concessions 
are likely to be made as a result of the interview. The 
Minister announces that, though he cannot see his way to 
depart from the present practice of fixing maximum speeds 
for all portions of tramway systems, he is prepared, when 
general conditions warrant it, to allow a maximum speed up 
to twenty miles an hour, and to consider carefully any 
increase of maximum speed which the authority responsible 
for the safe working of a particular line may feel justified 
in proposing. It rests with tramway companies and local 
authorities to make the necessary representations to the 
Minister, but it is questionable whether there can be any 
great increase in the average speed while there are so many 
stopping places and so much other traffic. 


Tramwaymen's Wages. | 

Ir is to be hoped that the dispute about the wages of 
the tramway employees, which is rapidly approaching a 
critical stage, will not be allowed to develop into a strike 
or lock-out. The industry is one that has been badly 
affected by post-war conditions; neither employers nor 
employees will benefit from a cessation of work, and it is 
important, therefore, that some means should be found of 
reconciling the differences of the parties. At the moment 
the position is that both sections of the employers' side of 
the National Council (the Municipal and company under- 
takings) have given three months' notice of the termination 
of the sliding scale agreement of June, 192r, and that the 
notice will expire on the 21st of this month. The reason 
given by the employers is that, having given consideration 
“tothe existing relation of tramway wages to similar classes 
of labour, and to skilled, semi-skilled and unskilled labour 
in other industries," they have come to the conclusion 
that the existing position is such that full reconsideration 
is required of the whole question. 


Not a Conclusive Reason. 

THE reason given may be, and no doubt is accurate, but 
it does not seem to us to be quite conclusive. We are not, 
therefore, surprised to see that the men are somewhat 
sceptical, and that preparations are being made to resist 
the proposed reduction of wages by 125. a week in three 
instalments. The emplovers seem to have a good case for 
a revision, and we think it is a pitv that their notice did 
not give some details of the present depressed: position of 
tramways. Very few undertakings are being run at a 
profit, and many are a burden on the rates owing to the 
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high cost of operation, of which wages represent over 

50 percent. Therefore, it follows that there ought to be 
some xeduction in wages if the undertakings are to balance 
their accounts; and we sincerely hope that the men, who 
have x ejected arbitration and who demand that the present 
araragzements shall be continued for another year, will 
reco ra == 1дег their position. Опе of their leaders, Mr. BEVIN, 
has ææ ©t a reputation for common sense and moderation, 
and чәге hope that he will be able to dissuade the workers 
fromm =a course which will be disastrous to the industry as a 
whole- апа particularly so to themselves. A conference of 
the t x- zansport workers has been called for the 18th inst. to 
consi є Ж er the situation, and in the meantime a reasoned 
sate-x-x-xent of the employers’ case has been issued by Mr. 
]. ESx-ckETIT, of the Municipal Tramways Association. 
How © wer, the time for conciliation is limited and we hope 
that 4 he friends of peace will make the most of their 
oppor '€- unities. 


The {Chinese Market. 

DE S PITE political troubles the electricity supply industry 
xemass to be making rapid progress in China. In a recent 
issue -wwe gave some particulars of the advance made іп 
Shan t uang, but reports from other parts of the country 
support the view that the Chinese are taking very kindly 
to electric lighting and power. Many of the provincial 
capitals and large cities are now provided with supply 
undertakings, and the movement is spreading to the less 
mportant towns. The majority of these enterprises 
ые 1m the hands of companies, and it is only in the seaport 
anes, such as Shanghai, Tientsin, and Hankow, that 
municipal] ownership seems to have been adopted. In 
addition to what may be termed public utilities, there is 
aso am extensive and a growing demand for independent 
Plants for mills and factories. Concurrently with the 
development of electricity supply there is a steady ex- 
ton of telegraph and telephone facilities, and. of late 
there thas been a movement to provide electric tramways 
n some districts. The value of the Chinese electrical 
M ipia. in 1921 increased by over one hundred per cent. 
edd €d with the previous year, and there is an increasing 

““NCy to install larger units of 1 ооо kW to 5 ооо kW. 
Ned 


Stel Greater Enterprise. | 
for ele activity must mean a greatly increased demand 
other Ctric generating plant, cables, motors, fittings, and 
наа apparatus, and British manufacturers and 
no ет» should take suitable steps to see that this demand 
coast ©Q uately met. There is no water power near the 
io һе and as coal is plentiful and cheap it is not surprising 
thoi чар that practically all the plant is steam-driven, 
SM there аге а few Diesel sets in operation. Since 
1914. Great Britain, the United States of America and 
2c have been the principal sources of electrical supplies, 
dis: n ny, which was an important factor in pre-war 
iS uc &s now returned, and is making a determined effort 
of MS her lost position. In this connection 1t is worthy 
Appli © that a Sino-German company, the. Electrical 
a big Pu. Manufacturing Company of China, 15 erecting 
ob else actory at Soochow for the manufacture of all kinds 
Stn trical goods. Itis understood that the notorious Hugo 
n "€ and the Siemens Schuckert Company are interested 
ш SE company, and if that is so British firms will have 
threat € up and place themselves in a position to meet the 
is bo ened competition. The Chinese electrical market 
situa; d to become a big and important one, and the 

10n should be carefully considered in good time. 
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Industrial Theories. 


AT the moment, on the surface at least, there is peace 
in the industrial world, and our facile optimists are there- 
fore prophesying a speedy return to better conditions and 
an era of prosperity for all. On the other hand, the 
Government is making the usual empirical preparations 
for dealing with winter unemployment, though its own 
experiences and the warnings it has received from those 
with a knowledge of the subject should have long ago 
caused it to tackle the problem in a way which would give 
a permanent solution. But if its policy on this important 
question is unsound still it is right to make preparations, 
for.it is evident that we have yet to endure a period of 
stringency and all the ills and misunderstandings which 
have prevented, and are still preventing, a true trade 
recovery. 


The Search for a Permanent Solution. 


IT may well be asked, then, whether some way cannot 
be found of dealing with industrial unrest (to use a most 
unsatisfactory phrase) which shall clear away the obstacles 
which are encumbering the paths of progress and 
permit the development which is sorely required in this 
country, in Europe and in the whole world. To discover 
that way most easily inductive methods must be employed ; 
or, in other words, past policies and actions must be 
examined not as directly indicating a course of action, but 
rather as horrid examples of what should be avoided. 
From this point of view Sir LYNDEN MACASSEY’s new book 
on “ Labour Policy, False and True " is most useful. It 
is, firstly, the work of one who is neither an employer of 
labour nor a Labour leader, and, secondly,it is the work of 
one who, as civil engineer, economist, lawyer, arbitrator, 
Government Commissioner for ‘‘ dilution " during the war, 
and Admiralty Director of Shipyard Labour, has had plenty 
of experience and ample opportunity for seeing both sides 
of the question. This is important, as Sir LYNDEN 
МАСАЅЅЕҮ himself shows, for neither employers nor Labour 
are wholly black or wholly white, but rather each is of a 
neutral shade of grey, so similar in tint as to be almost 
indistinguishable. 


Newton's Law on Industrial Relations. 


FoR that reason the title of the book is not a true guide 
to its contents. Labour's policy and Labour's actions 
cannot be looked upon as separate entities, independent 
and separate from every other movement in the social, 
industrial and political worlds. On the contrary, they 
are closely related to, and interact with, the thought and 
happenings in those other spheres in a way that could 
almost be comprehended within the scope of NEWTON'S 
famous third law of motion. Sir LYNDEN MACASSEY 
recognises this, for he quite truly says that while 
“ formerly men worked to benefit themselves; now they 
аге apt to refrain from working for fear they may benefit 
other persons." At the same time he indicates that this 
attitude, and even more, “ the worker's belief in restricted 
output," are due not a little to suspicion of the employers, 
a suspicion which, it is not too much to say, short-sighted 
policy and ill-conceived actions have often justified. 


Requisites of Trade Revival. 
IT is significant to note that during the past week two 
important captains of industry, Sir FREDERICK MILLS, 
chairman of Ebbw Vale Steel, Iron and Coal Co., and Sir 
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VINCENT CAILLARD, chairman of the Wolseley Motors, 
when addressing their shareholders at the annual meetings 
took the opportunity of expressing some sound economic 
principles and of laying down the conditions essential for 
a general trade revival. Both were in practical agreement 
as to what is required— peace at home and abroad 
and a reduction in Imperial and local taxation. There 
can be no doubt that this is an accurate statement of the 
position, recognised by nearly every thinking person, and 
it is therefore difficult to understand why greater and more 
sustained efforts are not made to bring home to everyone 
—and more particularly to the workers—the urgent need 
of national and international peace and of lower taxation. 
Both speakers gave some concrete examples of the disas- 
trous effects of the miners’ and engineers’ strikes and of 
the heavy losses sustained by the companies and their 
employees. Industrial peace is, therefore, the first con- 
dition of progress in trade and commerce, and international 
` peace is almost as important, but the method of securing 
this peace is the first thing to determine. 


An Unfortunate Contrast. 


AN unfortunate contrast to the attitude of the employers 
on this fundamental question is exhibited in the presidential 
address of Mr. R. B. WALKER to the Trade Union Congress. 
Mr. WALKER is frankly pessimistic about both the present 
and future, but no censure need fall on him for that, as it 
is for many reasons the best attitude to assume so long as 
the pessimism is constructive and not destructive. But 
while Mr. WALKER can see no sign of trade revival, and 
deliberately accuses employers of lowering wages for their 
own selfish ends, the only remedy he can suggest for this 
state of affairs is a faintly diluted communism which shall 
be enforced by militant action if necessary. Now if 
occurrences in the industrial world within the past few 
years have shown anything at all they have indicated 
clearly the absolute futility of strikes and lock-outs as a 
means of improving either the status of the workers or 
trade conditions. If, therefore, such action as a mcans of 
improvement is the best trade union leaders can suggest 
at a time when Capital and Labour are beginning to recog- 
nise the needs for closer working, it is a distressing example 
of their lack of unity, clouded vision and remoteness from 
the world of actual fact. We hope, however, that Mr. 
WALKER speaks only for himself and not for any considerable 
bodv of those with whom he is connected. 


The Influence of Economic Law.. 

Wr might, indeed, sum up the present conditions in the 
industrial world by saying that employers realise that 
freedom within the scope of the fundamental economic 
laws is what is most required for progress. But the workers, 
with an abysmal ignorance of these economic laws, still 
desire what only freedom under those economic laws can 
give—the removal of the ever-present menace of unem- 
ployment, the recognition in industry of the worker's 
human status, and the distribution as a moral right of an 
equitable share of the products of labour. Sir LYNDEN 
MacassEv discusses the various means of satisfying 
these aspirations, and quite rightly insists that the 
problem cannot be solved by legislation. It is evident, 
however, that a solution must be found if we are to 
maintain not so much industrial peace as industrial 
solvency, and to find that solution should therefore be the 


first aim of both sides. 


The Electrician. 


September 8, 1922 


* 


Good Will in Industry. 


THAT this is true is well brought out in a manifesto 
which was opportunely published a few days ago by the 
Industrial League and Council. This manifesto is signed 
by a number of persons, including the PRIME MINISTER, 
who endorse the work of the League for the improvement 
of the relations between employer and employed, and calls 
attention to the urgent need of good will in industry. It 
further lays emphasis on the fact that men lack necessities 
and opportunities while there is a demand for everything 
that Europe produces, and that, though there are factories, 
works, skilled men and able direction, there is lacking that 
good will which is the real motive power. That good will 
can only be generated by the universal adoption of the 
theory of personal responsibility and, we might add, by 
broader and deeper education. With those two tools a 
fine edifice might well be built on a sound foundation. And, 
while both are important, the latter is the more essential, as 
the inculcation of a proper economic sense and the eradi- 
cation of false ideas are two tasks which should be 
undertaken without delay. 


Electricity Supply in Canada. 


Electricity supply is now the first of the basic industries 
of Canada, and the capital invested in central stations 
($416 ооо ооо) is over %0 per cent. more than that sunk 
in pulp and paper mills, the next industry in order of im- 
portance. As might be expected, the steady and progres- 
sive development of hydro-electric power has had a bene- 
ficial effect upon the rise and expansion of other industries, 
and it is not surprising therefore that an organised effort 
is being made to encourage the utilisation of the vast 
sources of water power which are within easy transmission 
distance of the industrial centres. Practically every great 
manufacturing district is now served with hydro-electric 
energy, and there are ample reserves of power to provide 
for future expansion. This is not only a happy position 
but an assurance of the continued progress and prosperitv 
of the country. It must also be pointed out that the 
Government's enlightened policy towards electricity supplv 
has greatly assisted the development of the industry, 
and the effects of this will be even more pronounced in 
future. 


- Water Power Resources. 


Turning to details, the Dominion Water Power Branch, in 
co-operation with provincial organisations, has effected a 
co-ordinated system of water power analysis from coast to 
coast, and assistance is also given in complying with legal 
rules governing water rights. According to the latest 
reports the available water power of Canada is capable 
of yielding 18 255 316 H.P. at ordinary minimum flow 
all the year round at 80 per cent. efficiency, but it is 
estimated that over 32 000 000 H.P. could be obtained for 
six months. At the end of 1920 the turbine installations 
were only 2 470 580 H.P., but as the plants installed last 
year or under construction were 560 000 H.P., the present 
total must be nearly 3000 ooo H.P. It is anticipated that the 
power of the water wheels in 1925 will be 3 360 000 H.P., and 
in 1930 4110000 H.P. These are impressive figures and 
give a good idea of the activity in hydro-electric develop- 
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ment, though the present plants only represent about 
д per cent. of the possible maximum. 


Electricity in the Paper and Pulp Industry. 

For many industries a good supply of cheap power is 
esse x1 tial and this is clearly proved from experience in the 
pulp» and paper trades, which have now become the second 
ind v1 = try of the Dominion, mainly through that agency. In 
1$9«o the export trade in pulp and paper was only valued at 
$12«» but last yearit was over $100 000 ооо. For the pulp 
and aper industry a cheap and adequate power supply is 
as es === ential as raw materials. It takes practically 100 H.P. 
pr <Ж ay to make a ton of paper and it is estimated that 
mec Къ zanical pulp takes 73 H.P. per ton of daily output, of 
whic Жа 67 Н.Р. is for grinding alone; sulphite pulp takes 
foma — &7 to 20 or 25 H.P. ; and the production of newsprint 
froma pulp consumes 12 H.P. for the same output. It 
is ruc> t, therefore, surprising to learn that the industry 
is practically restricted to hydraulic energy. Canada's 
rich xx «€-ss in water power and pulp wood resources has thus 
ena lo E «а the Dominion to take a very prominent place in 

the p» vilp and paper industry of the world. 


Electric Drive in Paper Mills. 

T he capacity of the water power plants for the operation 
of pu lp and paper mills in Canada is nearly 477 000 H.P., 
but a ydro-electric energy to the extent of r6r 000 Н.Р. 
is also purchased. The electric drive for operating the 
machinery predominates in Ontario and New Brunswick 
and the direct water power drive is employed mainly in 
Nova Scotia, but the two methods are fairly evenly divided 
m Quebec and British Columbia. It may, however, be 
assumed that the electrical energy used for power in the 
industry is over 350 000 H.P., and as it has been found that 
the electric drive gives a uniform speed and enables a 
better quality of output this figure is likely to increase 
егу rapidly. 

Central Station Statistics. 

From the third annual census of central stations we gather 
that reports for 1919 were received from 805 undertakings, 
which 447 (or 55:5 per cent.) were in municipal and 358 

5 per cent) in company ownership. Only 493 

c oed generating plant, the remainder being distri- 
10га stations. The latter are mainly owned by munici- 
palities, and the Ontario Hydro Electric Power Commission 
sells electricity in bulk to 217 of them. Of the generating 
oo 55°2 per cent. derive their power from water and 
tota] ander from fuel, though over 91 per cent. of the 
static, energy generated ds supplied by hydro-electric 
Ms. The transmission and distribution systems 
P ate 18 911 miles, of which 7 419 miles are used solely 
М р The total annual output is put at nearly 
~ 900000 units, exclusive of some of the smaller 

E which were not able to make a return as they were 
ws OUt the necessary integrating meters. The capacity 
i E primary power machinery was 2 024 918 H.P., but 

of A З Н.Р. of this was stand-by plant. The total capacity 

which, water wheels and turbines was I 736 981 H.P., of 
66:4 per cent. was installed in municipal plants. 


T Progressive Ontario. 

but p statistics given in the census are somewhat belated, 

К Gu rong to recent calculations there was an increase 

durin. I2 per cent. in the amount of developed power 

provi? 1921. The greatest progress was made in the 
Осе of Ontario, which has now 45 per cent. of the total 
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power generated in the whole of the Dominion, compared 
with 18 per cent. in Quebec. The leading position occupied 
by Ontario is largely due to the activity of the Hydro 
Electric Power Commission, which has generating plant 
of approximately 424 000 H.P., or 35 per cent. of the total 
for the Province. Of the 174000 H.P. added in Ontario 
during 1921, the Hydro Commission were responsible for 
over I40 000 H.P., or nearly one half of the total develop- 
ment for the year in the entire Dominion. 


Jealousy of Hydro Electric Commission. 


This activity has aroused a good deal of jealousy from 
private interests and the policy of the Commission has 
been severely criticised, more especially in the recent 
MunRAY-Froop report, which condemned state and muni- 
cipal ownership and strongly advocated private enterprise 
for the development of water power. Though the authors 
of the report were distinguished American engincers and 
business men, with wide experience of public utility 
organisation, we suspect that the subject was looked at 
more from the American than from the Canadian stand- 
point, and that there was an initial bias in favour of private 
ownership, which is the almost universal rule in the United 
States. At all events, the Commission have now issued 
their reply to the strictures passed upon them and they 
seem to have made out a good case. The conditions in 
America are quite different from those in Canada and 
consequently a different policy was necessary. Ontario 
is the workshop of the Dominion and therefore a cheap 
supply of power was essential. In the absence of coal 
the only available source of supply was water, and the 
striking success of the Commission in meeting a public 
demand seems to be a sufficient justification of its action. 


Success of Hydro Electrie Commission. 

From 1910, when r2 municipalities were supplied 
with less than r ooo H.P., the undertakings of the Com- 
mission have grown rapidly, and now over 350 munici- 
palities are supplied from 14 different systems with over 
350 000 H.P. There are additional hydro-electric plants 
in course of construction or projected which will increase 
the generating capacity to about т ооо ооо H.P. The 
Commission is really a sort of municipal co-partnership ; 
power is supplied to municipal councils at practically the 
cost of generation and distribution, and as the service 
rendered is becoming increasingly popular it is clear that 
local opinion is favourable to the present policy. One 
of the points made against the Commission was the high 
cost of the Queenston-Chippawa development, but as this - 
was undertaken in order to provide power for the manu- 
facture of war munitions, when the cost of materials and 
labour were at a maximum, it is not surprising that the 
estimates were exceeded, and in this respect they are in 
no worse position than many other municipal and company 
undertakings in this country and elsewhere. The position 
can be rectified by making special provision for depreciation 
and writing down the assets to their actual value. At all 
events, it cannot be said that Canada is lagging behind 
in water power development, for at the end of 1920 it was 
able to show 280 Н.Р. installed per 1000 of population, 
compared with 93 H.P. in the United States. At the 
present time only Norway and Switzerland can claim to 
be as advanced in this field, but if the present rate of | 
progress be maintained Canada will in a few years be well 
ahead of her rivals. 


260 


` 


The Electrician—September 8, 1922 


Notes on Wireless Matters. 


By Prof. G. W. O. HOWE, D.Sc. 6 


The Heaviside Layer. 


In THE ELECTRICIAN of August 11th an interesting article 
appeared under the title of ‘‘ A Short Story in Wireless." 
It contained several surprises ; in the first place, the author, 
Dr. Elihu Thomson, whose name has been a household 
word in electtical engineering for a generation, appears in 


the heading as Elihu Thompson ; then the classical re- ' 


searches in electromagnetic waves are ascribed to Cornelius 
Hertz, an almost incredible slip to be made by one writing 
authoritatively on electromagnetic waves. But the great- 
est surprise of all is the short story itself, which professes 
to show that the assumption of the existence of the so-called 
Heaviside layer—a semi-conducting stratum in the upper 
atmosphere—is quite gratuitous and unnecessary. 


Physical Opinion in 1896. 

" When Marconi brought out his system of wireless 
telegraphy, about 1896," says Dr. Thomson, “it was at 
first thought by most scientists or physicists of the time 
that it was a plain case of the sending out of waves of the 
Hertzian type. If such were the case, the transmission 
was necessarily in straight lines from the oscillator, and 

necessarily, also, such waves could not follow the curvature 
of the earth's surface. . ." Why so necessarily? I will 
not presume to give any opinion as to what most physicists 
thought of the matter in 1896, but there is no doubt that, 
even at a much later date, such an eminent scientist as 
the late Lord Rayleigh had grave doubts about the ability 
of the waves to curve round the earth's surface. Hertz 
had himself, however, showed that the waves could be 
bent or refracted when passing from one medium to another, 
that they could be polarised by passing through a metallic 
grating and reflected from a normal conducting surface, 
showing that the transmission was not necessarily always 
in straight lines, but was capable of deviation. 


Traces of a Fallacy. 

In his second paragraph Dr. Thomson says: '' It also 
followed that there would be electric currents in the sea 
and earth surface accompanying these half-Hertzian waves 
and magnetic fields overlying the currents in the space 
above the earth's surface." Here, I think, we see traces 
of a fallacy somewhat allied to that to which I drew 
attention on page 149—the page following Dr. Thomson's 
article. It is true that the Hertzian waves are associated 
with currents in the sea and earth surfaces, but apart 
from secondary effects due to resistance, the magnetic 
fields “overlying the currents in the space above the 


earth's surface " are not due to these currents, but would . 


be there just the same if the earth were entirely removed 
and the space occupied by the lower half of the complete 
Hertzian wave. 

Dr. Thomson appears to think that the postulated 
Heaviside layer stands or falls by the definiteness or 
smoothness of its undersurface, ‘‘ which must be so definite 
as to reflect the waves without diffusing or mixing them, 
up, and so send them around the earth by successive 
reflections from above." | 

If the Heaviside layer were a perfect reflector, long- 
distance radio telegraphy would be a very simple matter. 
Everyone realises that it must be a very imperfect reflector, 
subject to rapid and enormous changes of position or con- 


tour or character, but causing a certain amount of reflection 
or refraction. 


What is the *' Gliding Wave" Theory Р 

Dr. Thomson refers to a “ gliding wave " theory accord- 
ing to which “ there never was and never could have been 
any doubt of the waves used by Marconi following the 
rotundity of the earth's surface. They are footed in it 
and in so far attached to it." Of course they are; the 
believers in the Heaviside layer quite realise that the 
waves are “ footed on " the earth, but what is to prevent 


them losing their feet and going off into space? Again: ` 
'" As it was soon demonstrated that Marconi was right, 
that the signals did come around the earth's surface, those 
scientists who failed to recognise (and some of them even 
yet seem so to fail) that there was a fundamental difference 
between the waves in their propagation and generation 
as regards true Hertzian waves had been mistaken, not 
Marconi." What, then, is this fundamental difference ? 
When a so-called pure Hertzian wave encounters a con- 
ducting surface, currents are set up in the surface, but 
Maxwell's laws still hold, and the same theory is still 
applicable. Р 

What is this “ gliding wave" theory; is it merely а 
name, or has it been worked out ; if so, by whom and with 
what results ? 


A Serious Reflection on Scientists. 


Dr. Thomson says that “there never has been any 
occasion for the existence of the assumption of an upper 
conducting layer." Surely this is a serious reflection on the 
intelligence of a large number of the leading scientists who 
have devoted so much time and labour to the elucidation 
of this problem. It would appear that Dr. Thomson is under 
the impression that the mathematicians who have attacked 
the problem, have neglected the currents in the earth and 
have made the analysis on the basis of true Hertzian waves. 
This is of course impossible, the mathematicians have taken 
the problem as it actually is, namely, Hertzian waves or 
semi-Hertzian waves, as modified by the presence of a con- 
ducting sphere, with all that this implies in the wav of 
“ gliding waves footed in the earth's surface," and have 
found that the waves will not remain so footed, but will 
pass off into space. The calculated strength of the field 
at great distances is, apart from the Heaviside layer, very 
much smaller than that actually measured. Not only so, 
but Prof. G. N. Watson, who has carried the mathematical 
investigation further than any previous investigator, has 
shown that the assumption of a conducting stratum at a 
reasonable height and of perfectly reasonable conductivity, 
leads to results in close agreement with those found experi- 
mentally. I would emphasise again that these mathematical 
investigations do not neglect the fact that the waves are 
of the type that Dr. Thomson calls half-Hertzian, nor 
do they neglect the earth currents associated with 
the feet of the waves; these are all involved in the 
analysis. 


What are the False Premises ? 


As Dr. Thomson says, “ Reasoning on false premises, 
whether mathematically or otherwise, does not make the 
conclusions valid," but will he make his position quite clear 
by pointing out exactly what the false premises are, and 
where they are introduced, say in Prof. Watson's paper 
before the Royal Society ? | 

The facts that “ transmission over the sea is better than 
over the land " ; “ that direction finding discloses the fact 
that the direction of transmission favours the sea " ; ог 
“that a good ground for the transmitting system or an 
ample condenser counterpoise is shown to favour greatly 
the launching of the waves ” appear to me to have little if 
anything to do with the question. Far more to the point 
is the observed fact that the apparent direction of a station 
can change go degrees in a few minutes. Where will 


` Dr. Thomson look for an explanation of this common 


phenomenon ? 


Another Side to the Question. 


There is also another side to the question. The Heaviside 
layer appears to be a perfectly reasonable assumption to 
those physicists who make a special study of the upper 
atmosphere, without any regard to the special requirements 
of radio telegraphy. 
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It helps to explain many other phenomena in radio 
telegraphy for which no other explanation is forthcoming. 
Some indication of the electrical possibilities of the upper 
atmos phere is afforded by the aurora borealis. 

There is still much to be explained, and one cannot but 
ее] t E2 at one is sometimes asking too much of the Heaviside 
layer, but with our present knowledge I feel that the 
evide x x1ce for the view that long distance radio transmission 
depezz «s to some extent on the ionisation of the upper 
atmos phere is overwhelming. I certainly can find nothing 
ш Юк.  Thomson's article to weaken that belief. 


TE» «= Current Relations in a Poulsen Arc. 


Wh «zn operating normally the amplitude of the alternating 
cure xx € through the arc is exactly equal to the continuous 
sipplw7 current, thus causing the resultant current through 
ће ar- to be unidirectional but falling to zero at every 
cycle - The maximum value of the.antenna current being 
equal to the continuous current J, its root-mean-square 
value: dant will be equal to 7/4/2. The current through 
the axra at any moment will be 7 4-7 sin ef, the root-mean- 
guare value of which is 4/157. The root-mean-square 
vlues of the currents can therefore be represented graphi- 
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cally y the right-angled. triangle in the figure. This is a 
very important relationship, because the input to the arc 
i the product of the current Г and the supply voltage, 
whilst the output is the product of the square of the antenna 
current and the equivalent aerial resistance. 

n a recently published, and otherwise excellent, little 
book on wireless telegraphy, however, the author puts 
aTOW-heads on the sides of the above triangle, refers to 
tas a Vector diagram and states that the phase relationship 
5 а5 Shown in the figure. This is quite wrong ; the diagram 


510 NO sense a vector diagram, since one side represents 


а Чу continuous current and no question of phase 
E attonship can possibly enter, seeing that only one alter- 
ating Current is concerned. 


Honey comb and Other Coils—A Correction. 


In the article on “ Honeycomb and Other Coils ” in 

“th LEcrrician for August 11th, p. 149, it is stated that 

Яп » Core used in each case was a fibre cylinder 9:2 cm. long 

is 9 ста. wide”; this should have been 972 cm. diameter 

and 3°9 cm. long. I have to thank Sir Oliver Lodge for 

ae Out that the figures as printed were inconsistent 
he other data. 


A Visit to the Brush Electrical Co.’s Works. 


a rei invitation of the BRusH ELECTRICAL ENGINEERING Co., 
visit last QÉ Students from the Leicester Technical School paid a 
GRAL. Friday to the company's works at Loughborough. | 
and the interest was taken in the Brush-Ljungstrom steam turbine 
various turbo-generator sets, several of which were inspected in 
5 000 kyip ages of manufacture. A feature of special interest was a 
test. Th Brush-Ljungstrom turbo set which was undergoing final 
product; € up-to-date manufacturing methods employed in the 
and rol} а of all classes of road and rail tiansport in the tramways 
of trac LE stock departments were carefully studied, a large number 
Tramwa, €ss trolley buses under construction for the Bloemfontein 
ment w S proving a particular attraction. The transformer depart- 
claimed > very busy, and the various new features and innovations 

he close attention of the visitors. The other departments 
equally = Shops, foundry, winding and assembly shops, etc.—proved 
At t Interesting. 


by the conclusion of the tour of inspection, tea was provided 
ton Yrectors, after which a few words of welcome by Mr. Brother- 
thank, , Werks manager, were acknowledged by a hearty vote of 


Leiceste У Mr. Taylor, head of the engineering department of the 
*r Technical School. 
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Resistance Neutralisation Properties of 
Thermionic Amplifier Circuits. 

A mathematical paper of a highly specialised nature has been 
contributed recently to the ‘‘ Journal of the American Institute 
of Electrical Engineers,” by Messrs: E. Bennett and L. J. Peters, 
in wHich the properties of resistance neutralisation manifested 
by thermionic amplifiers are applied in certain novel directions. 
This negative resistance property has been known for some time; 
it has, however, been mainly applied to valve generators, 
and the fact that, as pointed out by the authors, by utilisation 
of this phenomenon circuits and systems having all the 
properties of low-resistance systems and other unique proper- 
ties, may be obtained, has passed unnoticed. 


Current and Power Relations. - 

In the first part of the paper there are derived the current 
and power relations existing in circuits provided with a 
resistance neutraliser. The interesting fact is brought out, 
that not only does the neutraliser supply power to the circuit 
but it also causes the generator or source of e.m f. to supply 
more power to the circuit than it would do in the absence of 
the neutraliser. Thus in the case where the source of e.m f. 
is the impinging of electric waves on a wireless antenna the 
neutraliser not only amplifies the power received, but it 
actually causes the incident waves of the corresponding 
station to give up more power to the antenna, while it has 
the result that less power is taken up by the receiving circuit 
from the waves from a mistuned station. Further, owing 
to the fact that the power delivered to a wireless receiving 
system by incident waves is inversely proportional to the 
net resistance, while the power received from a mistuned 
station (or atmospherics) is practically independent of such 
resistance, it results that the neutraliser by lowering the net 
resistance of the receiving system, causes the ratio of signal 
to interferent power to increase. 

In the second part it is shown both by physical argument 
and mathematical treatment that a triode may be made to 
function as a resistance neutraliser and that under all con- 
ditions both in the steady and transient state, the neutraliser 
circuit acts so as to reduce the net resistance to some prede- 
termined value. _ 

Applications of Resistance Neutralisers. 

The third part deals with some applications of resistance 
neutralisers to wireless receiving circuits and, more particu- 
larly, with the optimum conditions in such circuits when 
provided. with a resistance neutraliser. It is shown that the 
selective coefficients of the circuit against a short impulsive 
e.m.f. and against the first cycle due to a continuous e.m.f. 
vary either as the square of the time-constant or as the first 
power of the same. The power absorbing factor of any existing 
antenna can be increased by adding to the antenna a resistance 
neutraliser; such increase, however, involves an increase in 
the time-constant. It has, however, been pointed out pre- 
viously by the authors that for continuous-wave telegraphy 
the upper limit of the time-constant T, must not be made 
greater than o'or sec. if there is to be an interval of silence 
between dots and dashes at a signalling speed of 30 words 
per minute. An example is given which shows that for 
an antenna which, without triode,. had a time-constant of 
0'0005 sec. is increased to o'0068 sec. with the triode, and by 
proper design о`от sec. can be obtained. Increased power 
from the waves can in this way, by means of a resistance 
reutraliser, be obtained which is under ordinary conditions 
only attainable by increasing the dimensions of the antenna. 


A Selective Neutraliser. 

A further type of circuit is then described which has the 
property of neutralising resistance for a narrow band of 
frequencies near a desired frequency and of introducing 
resistance and reactance into the circuit for frequencies outside 
this range. This arrangementis termed a selective neutraliser. 
Performance curves are given showing the ratio of the power 
received at resonance to the power received from a mistuned 
station by a given antenna circuit. Three cases are considered, 
namely, (1) without neutraliser, (2) with pure resistance with 
neutraliser, (3) with selective neutraliser. When the inter- 
fering source is mistuned by 3 per cent. it is found that the 
circuit without neutraliser will give practically a ratio of 
unity for signal strength+interferent power. With the re- 
sistance neutraliser in circuit the ratio is about т зоо, while 
with the selective neutraliser the ratio reaches 3 ооо. For 
a smaller degrée of mistuning such as 2 per cent. difference 
between the working and the interfering wave-length, the 
ratio has approximately the values 1 650 and I 500 
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The Position of Broadcasting in America. 


TAn Interview with Mr. A. P. M. FLEMING, C.B.E., M.Se. 


Mr. A. P. M. FLEMING, manager of the Research and Educa- 
tion Departments of the Metropolitan-Vickers Electrical Co., 
Ltd., who has been closely identified with the development of 


radio broadcasting in Great Britain, recently attended a 


conference of the American Institute of Electrical Engineers 
at Niagara Falls as a representative of the British Institution 
of Electrical Engineers and the British National Committee 
.of the International Electrotechnical Commission. Не took 
advantage of the opportunity of being in Americà to make a 
close investigation of the position of radio telephony extending 
over a period of two months, and, in addition, studied the 
trend of public taste and opinion with regard to broadcasting 
and the steps which are being taken by the Government to' 
control radio transmission. Не tested a wide variety of makes 
of receiving apparatus, and discussed the methods of working, 
cost and organisation of broadcasting stations, and obtained 
a considerable amount of valuable experience which will assist 
in enabling British manufacturers to avoid the pitfalls into 
which many American firms have fallen. Mr. Fleming visited 
the largest broadcasting stations and discussed the situation 
with the leading makers, radio engineers and officials. We 
set out below some of his conclusions as given to our represen- 
tative in an interview. 


A Chaotic Position. 


Mr. Fleming's experience indicates that since the end of 
1920 the broadcasting position has been chaotic. Practically 
anybody, private companies, municipalities, departmental 
stores, universitics, Government offices, newspapers, have 
been able to set up transmitting stations, the only restrictions 
being that the wave length must be 360 metres and the power 
about 113 kW. At the present time there are nearly 500 broad- 
casting stations in the United States working without reference 
to each other, except in a few cases of friendly co-operation, 
with regard to time of operation, type of programme and object 
of the station. The stations are concentrated chiefly along 
the eastern states and on the Pacific slope, and no less than 
20 stations are in close proximity to New York City. Broad- 
casting programmes are announced in advance through the 
Press, and much use is made of gramophone records for trans- 
mission. The Government called a conference of interested 
parties at Washington a few months ago under the chairman- 
ship of Mr. Herbert Hoover, and appropriate working con- 
ditions were decided. , The passage of a Bill now before 
Congress will afford the Secretary of the Department of 
Commerce considerable powers to control and co-ordinate 
the radio traffic, including broadcasting. The process, 
however, at this stage is slow, and some time must elapse 
before the American system is giving the public; as effi- 
cient a service as it is hoped the British system will give 
from its inception. 


Admiration for British Action. 


The action of the Postmaster-General in restricting broad- 
casting is viewed with undisguised admiration in the States, 
as atfording the most convenient means whereby confusion 
may be avoided. The British policy of caution is seen to have 
enormous advantages. 

During his visit Mr. Fleming saw the principal broadcasting 
stations in operation, including East Pittsburgh (call sign 
KDKA), Newark (WJZ), Chicago (KYW), Springfield 
(WPZ), all operated by the Westinghouse Co., the Detroit 
Free Press, Detroit News, Federal Telegraph and Telephone 
Co., Rochester School of Music, etc. From the two Detroit 
stations, as well as those at Pittsburgh and Chicago, Mr. 
Fleming broadcasted for the benefit of American listeners the 
position of radio telephony in Great Britain. 


Arrangement of U.S. Broadcasting Station. 


The broadcasting station comprises studios in which the 
artistes play and sing, transmission rooms, control rooms, 
green room and offices. Every station ditfers from others, all 
being in an experimental stage of development, and each one 
has points of interest which can be incorporated into English 
practice. Itis estimated that two million radio receiving sets 
are in use, and during the last two years about 12 500 companies 
have been incorporated for carrying on radio business. Many 


of these are mushroom affairs, against which the public has 
been warned. 


The Patent Situation. 

The patent situation with regard to radio apparatus, 
circuits and valves, was so obscure and complicated that many 
of the leading makers might unwittingly have infringed each 
others patents, and the pooling of the patents by the principal 
manufacturers has eased what might have been an extremely 
difficult situation. The Radio Corporation, a group of radio 
manufacturers already in existence and interested in com- 
munication by radio telephony, was utilised to act as a selling 
agent. There are, of course, many manufacturers outside 
this group, but small makers are not permitted to utilise 
patents for which they are not licensed, their sets consequently 
being less effective and up-to-date than those of the leading 
makers. Clearly these '* mushroom " companies are unable to 
indemnify their clients against actions which may take place 
if basic patents are infringed by the apparatus they make. 


The American Relay League. 

One of the most interesting organisations in the States is 
the American Relay League, a national non-commercial 
association of radio amateurs who combine to relay friendly 
messages between amateur stations across the Continent and 
to protect the interests of amateurs. In this way messages 
from amateur transmitting stations can be sent over very 
much longer distances. Under British conditions, such work 
is not possible, as those who hold то W transmitting licenses 
can only send out messages connected with the experimental 
work for which their license is primarily intended, but attempts 
are being made to modify these restrictions. Amateur trans- 
mission could not, of course, take place while broadcasting is 
in progress. ; 
Public Taste Improving 

During the hot summer months in America the public is not 
particularly keen on indoor entertainment, and noises in the 
receiving sets due to atmospheric electrical disturbances are 
troublesome. The public taste is also changing, and those who 
have experienced reception last winter are developing a taste 
for more serious and solid matter than has hitherto been the 
case. Educational matter and health talks are becoming 
increasingly popular in programmes. More and more church 
services are broadcasted, and the improvement in the quality 
of sermons is helping to fill churches which have hitherto been 
very thinly attended. Market and stock reports are also sent 
out, and these are of great importance to farmers, e.g., the 
ruling price of pork in Chicago, obtained by radio, may 
help a farmer to decide whether to send his hogs to market 
or not immediately. University extensions and extra-mural 
lectures are being broadcasted to an increasing extent, and 
invalids and others who are unable to seek entertainment 
out of doors find radio a great boon. 


` 


Radio Come to Stay. 

There is no doubt that radio has come to stay. Its character 
will change, both through technical improvements and through 
changes in the public taste, but it is rapidly becoming a perma- 
nent part of the national life. Itis being used to an increasing 
extent to send out what is known as “ perishable news,” to 
relieve the load on the ordinary telephone and telegraph lines. 
In this respect the attitude of the Press has undergone a 
notable change. From opposition it has changed to whole- 
hearted support. Newspapers publish programmes at length 
and have radio columns in which expert advice is given to 
amateurs. 

Mr. Fleming concluded the interview by. an expression of 
optimistic enthusiasm for the future of radio in Great Britain. 
While English audiences are likely to be more critical than 
American, with the aid of all that American experience has to 
offer British broadcasting will establish itself as the best in 
the world; and the public will find in it a unique and con- 
tinuous source of entertainment and instruction, full of possi- 
bilities of development. The developments which are taking 
place even now in America are likely to produce far-reaching 
changes, such as the so-called wired wireless, by which radio 
transmission is conducted for part of its path by an ordinary 
wired line. What these developments do, however, must be 
left for the future to determine. 
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The Teletype: A New Printing Telegraph. 


This article contains a description of a new machine telegraph which has been placed on the market by the Morkrum Company, of 


Chicago - 


It employs а five-letter alphabet, operates on the closed circuit plan, and is a seven-unit system. The р 


vintey 15 а com- 


binatz ove of the Hughes and Baudot, and the transmitting speed obtainable is 40 words a minute. Full details of the apparatus 
| employed are given. 


For ~*zarious reasons during the past quarter of a century 
the tele graph has lagged behind the telephone, and the tele- 
phone -has been called upon to do a great deal of work 
that = Ға < >а have been done-by the telegraph. The telephone 
is so q wm ick and easy to use that it has effected an enormous 
savings | «f time and labour; but it has serious defects, especi- 
ally fc»x- the conveyance of business instrüctions. It notori- 
owly X«—-ads to inaccuracy, particularly in handling figures ; 
and a«-«—uracy is the first law of business. Another trouble 
isthad- -the person wanted is not always at the other end of 
the lax <=. Delay, therefore, results; and time is money. 
Still axa «ther, and perhaps the most serious, drawback to the 
telepla«c»33e is that in the conveyance of instructions it is im- 
possit>le= to fix responsibility. There is no record at either 
endof tE line, so that itis necessary to confirm telephone con- 
versata <» 15 by letter. In other words, we must write as well 
astallx_ — We must telegraph as well as telephone. The tele- 
phone zs best for talking and the telegraph for giving in- 
structic>mis. Both are indispensable mechanisms of civili- 
sation _ 


Recent Developments in Printing Telegraphy. 


Durie g the past few years remarkable developments have 
taken glace in both these mechanisms. Machine telephony 
has axx-iived, and so also has machine telegraphy. Machine 
telegrayohy is an old story, and printing telegraph machines 
have been used almost from the beginning of telegraphy, 


Fic. x 


-—-VIEW OF THE TRANSMITTING-RECEIVING TELETYPE. 


but i | 
devel only since the perfecting and completion of the 


really Exnent of the multiplex .that machine telegraphy has 
telegra тур ЧП to come into its own. The multiplex printing 
usy Ph, however, is only suitable for heavy traffic between 
number tres, and is quite unsuitable for the immense 
telegra Of minor telegraph lines that form the bulk of the 
entire] Ph network of all countries. It is also, of course, 
the te] unfitted for use by industry and business outside 
munica €&graph network—such, for instance, as intercom- 
papers tion in big manufacturing plants, hotels, banks, news- 
n ne ad big institutions of all kinds. 
Chica Уу development of machine telegraphy, originating in 
sidera у]; and known as the teletype, is, therefore, of con- 
for n,;. * theoretical as well as practical interest. It does 
ы Or telegraph lines and for the internal economy of 
is doin, S and industry what the myltiplex printing telegraph 
large cn for the big and heavily loaded telegraph lines between 
*ntres of population. | 


Application of the Teletype. 


Th 
who = teletype, made by the MonkRUM Company of Chicago, 
has ho agent in this country is Mr. Donald Murray, 
W been in use for about a year in the United States, 


and has already established itself in Europe as a successful 
telegraph machine. The British Post Office has bought four 
teletypes, and the Secretary of the Post Office states that 
they ‘‘continue to give every satisfaction." The Midland 
Railway Company, the pioneer of the use of the teletype in 
Europe, has two of these machines working on a line between 
Derby and Birmingham, with very satisfactory results. The 
American Naval Authorities puta teletype on an aeroplane and 
communicated by wireless with the base station on earth. There 
were sensational headlines in the American papers about 
‘Wireless Typing in the Clouds.” This feat attracted great 
public attention, and cablegrams about it appeared in the 
London papers, resulting in hundreds of notices of the won- 
derful secret wireless aeroplane telegraph typewriter appearing 
in the British and other European newspapers. 

That the teletype can be used for wireless communication 
is a fact, though how far any printing telegraph can achieve 
commercial success in face of “static " or '' atmospheric ” dis- 
turbances is a question not yet settled. There is promise in 
wireless printing telegraphy, but it is still an ideal for the 
future from a commercial point of view. 


Detsils of the Teletype, 


The teletype employs the five-unit alphabet prefixed with a 
starting and stopping unit signal. The prefix signal contact 
is normally closed so that the teletype is usually arranged to 
operate on the closed circuit plan. The teletype mechanism 
starts into operation by the breaking of the closed circuit, and 
the operation of the machine is stopped by the closing of the 
circuit again. It is therefore strictly speaking a seven-unit 
system compared with the eight-unit system of the Morse. 
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The teletype has therefore a slight advantage over Morse 
apparatus, but the advantage is not nearly so great as in the 
case of the five-unit multiplex. On the other hand, the speed 
of operation being only 40 to 50 words a minute, the operating 
margin on nearly all telegraph lines is so great that the ques- 
tion of the limiting speed of the telegraph line seldom arises. 


The Keyboard. 


Referring to Fig. 1, the teletype will be seen to consist 
essentially of a typewriter keyboard in front, a small trans- 
mitting mechanism on the right, a motor to drive the teletype, 
a centrifugal flywheel governor for the motor to keep the 
speed reasonably uniform, and a printer at the back on the 
left, in front of which can be seen the three-spoke typewheel 
and the paper tape on which the message is printed. This 
printer is essentially a Baudot printer combined with a 
mechanical distributor, which bears a close family resemblance 
to the Hughes “ chariot.” The printer might in fact be 
described as an ingenious combination of the old Hughes and 
Baudot printing mechanisms, and it is probably to this fact 
that its success is due. | 


Selector Bars. 


Coming to the detailed description of the chain of mechanisms 
which form the complete teletype, Fig. 2 shows one of five 
selector bars, or code-bars, which lie side by side under the 
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keyboard. The depression of any key lever moves one or more 
of these selector bars to the right or left, as the result of the 
pressure of the key lever on the wedge-shaped notches. Each 
selector bar controls one of five locking latches. These locking 
latches hold back or release one or more of five contact levers. 
Normally these contact levers hold the transmitting contacts 
open. A group of five contact cams arranged spirally on a 
single-revolution cam spindle, as they revolve, permit the 
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Fic. 3.—TRANSMITTER Contact UNIT. 


transmitting contacts to close and open again successively like 
playing successive notes on a piano; but any contact lever 
which is held back by a locking latch will prevent a contact 
closing. | | 
The Transmitter Unit. | | 

Turning now to Fig 3, the complete transmitter unit will be 
seen and the parts will be recognised from the description 
already given. There is, in addition, a locking loop, which 
drops down at the right moment and prevents the next key 
from being depressed until the previous key signal has been 
transmitted. The teletype is arranged so that the normal 
speed is 40 words a minute (240 letters), but the machine will 
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work at any speed from то to 50 words a minute. Forty-five 
words a minute, however, is about the limit for practical 
working. 

The motor runs continuously, and when a key is depressed, 
a clutch engages with a spindle driven by the motor, and the 
transmitter cam shaft makes a single revolution, thereby 
transmitting a letter signal, and the clutch is then thrown out, 
and the cam shaft stops ready for the next letter. 
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The Printing Mechanism. 

The remaining feature, the printing mechanism, is exceed- 
ingly difficult to describe in a simple way. It is wrong to 
Say it is simple, because it is not, but anyone familiar with the 
Baudot printer and with the principle of the Hughes will be 
able to follow the description with ease. Other readers will 
get a fairly clear idea of the printer from the illustrations 
and the following notes. 

Referring to Fig 4, the main shaft of the printer, driven 
from the motor by a gear-wheel, carries on it a shuttle keyed 
to the shaft so as to have a lengthways motion on the shaft, but 
is carried round positively by the shaft. The small illustration 
on the right shows the details of the shuttle. The shuttle 
spring tends to push the shuttle to the left. The shuttle 
carries a shuttle roller and also a raised ring. Referring to the 
largest illustration, the teletype printer has no electric contacts. 
It is purely mechanical in its operation, and*there is only one 
magnet consisting of a pair of teletype coils.” These correspond 
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Fic. 5.—RESETTING THE SELECTOR PLUNGERS. 


exactly to the sounder of a Morse circuit. The signals from 
the telegraph line pass through these coils and attractfor 
release the armature of the magnet. The armature therefore 
rises and falls under the control of the signal impulses. 
Attached to the armature there is an armature extension. 
When the armature rises the extension also rises to the left 
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Fic 6.—THE COMBINER WHEEL. 


of the raised ring on the shuttle and prevents the shuttle 
moving to the left. If the armature is attracted downwards, 
the shuttle is free to move to the left. | 
Normally the shuttle roller presses against a steel cam-ring 
having five notches in it arranged at intervals round the ring. 
In each notch there is a selector pin. If a line signal pulls 
down the magnet armature, then the shuftle armature will 
be free to move to the left under the pressure of the shuttle 
spring, and the roller will enter a notch and press its selector 
pin sharply to the left. This pin will then oscillate a selector 
lever, which will in turn press a selector plunger to the right, 
where it will be caught by its detent roller. In the illustration 
it is shown in the left or unpushed position. There are five of- 
these selector pins, levers and plungers, and as the main 
shaft of the printer revolves, the shuttle co-operating with 
the armature of the magnet will move one or more of the 
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five plungers to the right. The five-unit signal is thus recorded 
in the relative positions of the five selector plungers. 


Selector Levers. 


Coming now to Fig. 5, this is a plan view of the five selector 
plungers and selector plunger discs. 


levers, It also shows a 


! Tnp lew ar Spring 
| Trp Paws 3 
To Paw BP Se pring 


dis Co:bince Wheel 


ч. 


1-16 7.—THE Print ARM BEFORE BEING TRIPPED. 


group Of five seekers which are moved back or forward (to or 
from the reader) in accordance with the particular selector 


plungers that were moved to the right in Fig. 4, as already 
eed ibed (to the reader in Fig. 5). This movement of the 
ers 


.is performed by the famous Baudot combiner wheel 
“town in Fig. 6. Projecting from the combiner wheel at the 


back Will be seen two camplates marked '' setting face ” and 
Setting face.” These will be recognised in Fig. 5. It is 
pra ano Pe on the combiner wheel that successively 


Ti € selector plunger discs that have been selected and 
oved to the right in Fig. 4, and push them against the 

reste Ponding spindles of the seekers. The cam-plates also 
for the the plungers to their normal position of rest ready 
“7 © next letter. 


ча way a particular signal group of the five-unit alphabet . 


md 1X1 transferred to the five seekers. 
y one 
more of 

the Seelce 


These can occupy 
Of 32 permutations of positions by moving one or 
the seekers back or forward. Actually in Fig. 5 
rs are set in the position for printing letter Y (o-o-o). 


Grouping Arrangements. 


of ne: A Shows the method by which any particular grouping 
paper ve seekers results in the printing of a letter on the 
it will tape. Glancing first at the combiner wheel (Fig. 6), 
separat Seen that this consists of two notched plates with a 
arranged plate. The notches on the two notched plates are 

d so that a notch on the edge of one plate always 


Tumin РРозіе a blank or continuous portion of the other plate. 


hasa to 
Accordi 
already 
front c 
are sO 
seekers 
where 
notch, 


€, which runs on one of the combiner wheel plates. 
Ugly, as the seekers are shifted back ощ forwards as 
described, the toes will ride or run on the back or 
©mbiner plate. The notches in the combiner plates 
Cut that for any particular arrangement of the 
there is a particular place on the combiner wheel, 
“Ach of the five toes will be able to drop down into a 


Operation of the Scekers. 


accoun ally the seekers, not being able to tip forward on 
hold ba Of one or more of their toes not being over a notch, 
into Nor, the seeker trip lever. If the seekers all tip forward 
the зеер ches in the edges of the combiner wheel plates, then 
and it ы trip lever will no longer be supported by the seekers, 


111 move forward under the tension of the trip lever- 
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а gain to Fig. 7, it will be seen that each of the five seekers 
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spring, and the horizontal extension will strike the upper 
part of the trip pawl which retains the print arm mechanism 
in its place. The trip pawl being struck, the print arm will 
be liberated, and it will rise under the tension of its spring 
and cause the print-roll to press the paper tape against the 
revolving typewheel, thus printing a character on the tape, as 
shown in Figs. 8and 9. The ratchet wheel guides and controls 
this printing action, which also serves to feed the paper tape 
forward to the position for printing the next letter. The 
remaining operation is to restore the print-arm to the reset 
position shown in Figs. 8 and 9. This is effected by a reset 
roller on the ratchet-wheel (Fig. 8) striking the reset lever, 
which throws the print-arm back to the reset position ready - 
for the next letter. This resetting takes place at the blank 
point on the ratchet wheel and typewheel, which will be seen 
on inspection of Figs. 8 and 9. 


A Purely Mechanical System. 


This is the complete chain of operations involved in the 
recording and printing of a signal It 15-а complicated 
network of motions, and yet it works well, and being 
purely mechanical there is little or no tendency to get out 
of order. There are no electric contatts to get dirty. 

There are some other devices not directly connected with the 
train of mechanisms just described. There is an ink-roller for 
inking the typewheel (see Fig. r). There is also a special 
operating clutch. The teletype, unlike the Hughes and 
Baudot, which run continuously (and therefore involve 
synchronism), is a “ start-stop " printer, There is, therefore, 
no synchronism in the teletype, but a starting and stopping 
clutch takes its place. This is an ingenious mechanism 
for coupling the typewheel shaft of the printer to the 
motor-driving spindle for the period of one revolution of 
the typewheel. There is also provision for shifting the type- 
wheel slightly back or forward to print letters or figures. 
This is in all essential respects identical with the mechanism 
employed for the same purpose in the Baudot and Hughes 
printers. 

The teletype signals at station A pass through the signal 

· magnet, shown at Fig. 4, of the printer at station A, and then 
over the telegraph line to the signal magnet of the teletype 
at station B. The signals are thus recorded in type on the 
tape at both the sending and receiving stations. This “ home 
record " arrangement is not in all cases necessary, and the 
British Post Office is working its teletypes on a duplex 
balanced line and without a home record. Of course each 
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keyboard teletype can send or receive, but receiving teletypes 
without the keyboard are also employed in certain cases, and 
keyboard transmitters without the printer are used in some 
other cases. 


Ё Long Distance Working. 

The teletype has been operated successfully on a line between 
New York and Chicago—1 ooo miles. For such long lines, 
of course, it is necessary to operate the teletype at station A 
and station B by means of polarised line relays and alternating 
or “ double current ” in the telegraph line. In such cases the 
teletype is put in a local circuit operating on or being operated 
by the polarised relay. For moderate distances the teletype 
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will work satisfactorily direct in the telegraph line, about 
60 mA being required. The motor is I-40th H.P. 

Experience of more than a year under severe traffic conditions 
has proved that the teletype is remarkably robust, like its 
parents the Hughes and Baudot, and requires but little main- 
tenance. By using copying ink on the type ink-roll as 
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many as six good copies of messages may be made in a wet- 
press roller copier. 


Secrecy Possible. 


When secrecy of communication is required, as in the case 
of wireless working, a fair degree of secrecy exists 1n.consequence 
of the employment of the five-unit alphabet. When greater 
secrecy is wanted, this can be readily obtained by changing 
the speed and the code. The speed of the motor can be set 
for any rate from, say, twenty to forty-five words a minute. 
Interception of the teletype messages would be extremely 
difficult without the use of a teletype to interpret them, and 
if an interceptor used a teletype he would have to set it to the 
right speed, a difficult task and practically impossible if the 
sending and receiving teletype speeds are altered from time 
to time. Even if the interceptor gets the speed right he will 
still find that the code is wrong, because the arrangement of 
the five-code or selector bars under the teletype can be changed 
so as to give a vast number of possible combinations. Inter- 
changing the five bars will give 120 permutations, of which 
about sixty are useful, and reversing the selector bars end for 
end combined with the sixty permutations already mentioned 
will give an immense range of secret codes. For each a different 
typewheel will be required. If, say in time of war, still greater 
secrecy is necessary, two or three teletypes, each with a different 
speed, different code, and different type-wheel, would be pro- 
vided at each station, and messages would be sent on each 
teletype switched in successively at station A and station B. 


Edinburgh Street Lighting. 


The report of the EDINBURGH LIGHTING AND CLEANSING DEPART- 
MENT for the year ending May 15th, 1922, shows that the total 
number of electric lamps used for street lighting at the end of the 
lighting season was 1690. This represents only six less than the 
number actually available, the modified lighting as compared with 
pre-war times being effected mainly by reducing the candle-power 
instead of limiting the number of lamps. А few 500 W lamps were 
fitted up temporarily at each end of Princes Street to enable com- 
parisons to be made, and one or two examples of new types of 
lanterns have also been procured for demonstration purposes. 
Maintenance is in the hands of the Electricity Department, and the 
cost to this Department consists of a standing charge per lamp 
(20s. and 30s.), plus a charge per lighted hour, varying from 2d. for 
a бо W lamp to Is. 3d. fora 500 W lamp. The change over from the 
cable to the electric system of tramways will necessitate considerable 
readjustment of the lighting in the main streets. The value of the 
whole material and plant belonging to the Lighting Department 
at May 15th was £17 382. 
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A Dynamic Model of Tuned Electrical 
Circuits.* 
Ву} PROF. С. F. JENKIN, С.В.Ё. 


Ihe use of dynamical models to represent electrical circuits 
often makes the behaviour of such circuits easier to under- 
stand or, at any rate, easier to visualize. The author, when 
he began to play with wireless circuits, found it difficult to 
realise the effects of each part of the complex circuit made up 
of the aerial and the tuning inductance and capacity, and, in 
particular, the effect of changing the coupling of the inductance 
and the capacity from series to parallel; he therefore attempted 
to make a dynamical model to represent the circuit. The 
model as finally arranged illustrates so many of the funda- 
mental properties of oscillating circuits in a striking manner 
that it is thought a description of it will prove of interest. 


Essentials for a Model 


The essential thing in a dynamical model is that the 
mathematical equations for the motions of the various parts 
should be the same as those for the electrical circuit, and it is 
further desirable that the model should have some similarity 
of appearance to the electrical circuit so that its motion may 
be accepted by the mind as analogous to the behaviour of the 
electric circuit. To make the mathematical equations the 
same it is well known that inductances may be represented by 
masses, capacities by springs, and resistances by friction 
(assumed to be proportional to velocity). Р 

The electrical circuit is shown in Fig. 1, where the aerial is 
represented conventionally as an inductance in series with a 
capacity to earth. The dynamic model is shown in Fig. 2. 
The inductances are represented by masses ; the capacities by 
cantilever steel springs ; the electric circuit by a “c rcuit " of 
string. The inductances may be varied by increasing or 
decreasirg the masses, while the capacities may be varied by 
increasing or decreasing the length of the springs; these 
latter are fixed between wedges which may be put in at any 
point in their length. Quantities of electricity (coulombs) 
are represented by lengths of string ; currents, by velocity of 
string: voltages, by forces. Thus the voltage across a 
condenser is represented by the difference of the tension of the 
string above and below the spring, and the charge by the 
deflection of the spring. 


Fic. 1. 


When the tuning condenser and reactance are connected in 
parallel, the corresponding mass and spring are connected side 
by side. When, on the other hand, the tuning condenser and 
reactance are connected in series, the mass and spring are 
connected in series (but a simpler change, having the same 
effect, is produced by inserting a wedge jamming one of the 
floating pulleys). 


Simple Uses of the Model. 


The behaviour of the model may be most easily followed by 
beginning with some simple examples. 

Telephone engineers are familiar with the use of induct- 
ances and capacities in parallel for separating direct or low- 
frequency currents from high-frequency currents. Let the 
tuning capacity and inductance be connected in parallel as in 
Fig. 1, and then :— 

(i) Apply a very low-frequency e.m.f. by moving the left- 
hand spring slowly up and down. The whole current will in 
this case flow through the coil; the right-hand spring does 
not deflect. 


I— — 


* A Paper read before the Wireless Section of the Institution 
of Electrical Engineers. 
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(ii) Apply a high frequency. In this case the whole current 
flows through the condenser; the right-hand mass is almost 
still. 

(iii) Slowly reduce the frequency until the resonating 
periodicity is reached. Violent motion of mass and spring 
then results with hardly perceptible motion of the spring 
representing aerial—:.e., no current can flow in the aerial since 
a tuned circuit blocks the way. This experiment illustrates 
the use of a tuned inductance for coupling two valves: there 
is a high potential difference (string tension) across the 
combination. 


Natural Period of the Model. 

Next consider the whole model. А few trials show that it 
has a natural period which it will maintain, the amplitude 
being reduced gradually by friction. 

The natural period may be found from the equation :— 

SUL. LL El- И. 
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where 


L, L’ are inductances or masses. 
K, K' are capacities or deflections of springs per unit force. 
p=2 z~ =27/T. T=periodic time. 

This is a quadratic in p?; there are therefore two natural 
periods. After making a few trials we hit the second natural 
period, With the one natural periodicity the springs move 
up and down together; with the second natural periodicity 

springs move in opposite ways. 

Let the pulley next be wedged so that the mass is now 
attached to the spring, that is, the inductance and capacity 
are in series. Again there is a natural period of vibration, 
which may be timed and compared with the former two. In 
this case both masses and both springs have the same motion 
and the period is the same as that calculated for a single spring 
with stiffness equal to the sum of the stiffnesses of the two and 
a mass equal to the sum of the two masses (or a single con- 
denser of elastance equal to the sum of the elastances of the 
two and a single inductance equal to the sum of the two 
inductances). 

To represent a Post Office aerial, the aerial spring must be 
made very short and its mass small. To tune the circuit to 
large wave-lengths a large loading mass is required; the 
natural period then becomes practically independent of the 
aerial capacity and inductance. ` 


Я е A 
Londonderry’s Shipyard Supply. 

The charge made for the supply of electric power to the LONDON- 
DERRY SHIPYARD has been the subject of much local criticism, 
and in order to place the facts of the dispute properly before the 
Public the City Electrical Engineer (Mr. R. V. Macrory) made a 
Statement on the subject at the last meeting of the Corporation. 

Mr. Macrory pointed out that the agreement for the shipyard 
supply, which was prepared by outside experts, was made in 
November, 1917, and operated until February, 1922. By the agree- 
ment the Corporation undertook to extend the generating plant, 
provide special h.t. service cables, which, with the d.c. cables, cost 
47 000 for the extended supply to the shipyard, and to supply 
current at a special rate. This rate varied (with the shipyard load 

factor and the cost of coal), from 1:304. in 1918, to 1:54d. in 1921. 
Being satisfied that the charges were seriously unremuncrative to 
the department and infinitely lower than those in operation under 
similar Conditions elsewhere, a revision was made on the expiration 
of the agreement. The revised rate for the shipyard was still the 
lowest and represented only the bare cost of production. The 
actual Cost under the new scale, with a 20 per cent. load factor and 
coal at 20S. per ton on anticipated consumption, worked out at just 
under 14d. per unit for power, heat and light. The shipyard 
expressed great dissatisfaction with the new terms, and after much 
correspondence, conferences were held in May and June between 
Messrs. Sparks and Partners, consulting engineers for the shipyard, 
and Mr. Macrory, who supplied all the data asked for. In the 
meantime anonymous articles appeared in the Press criticising the 
Management of the undertaking, etc., and the shipyard withdrew 
from the conferences. 

Mr. Macrory stated that particulars of the terms offered to the 
Shipyard were sent to the Incorporated Municipal Electrical Asso- 
©jation. and their unanimous opinion was that the terms were most 
favourable, and that there was no justification for criticism or 
attack in connection with the matter. He said the ‘+ Electrical 
“Times,” who also dealt with the matter, expressed astonishment at 
"the allegations in the lay Press and commented in a complimentary 
жпаппег On the efficient operation of the Londonderry station and 
"the extremely low charges offercd to the shipyard. Notwithstanding 
“the above, to prove his sincerity in trying to assist the yard in every 
"vay, Mr. Macrory communicated with Messrs. Sparks and Partners 
«on July 2oth, Offering to recommend the Corporation to give, as 
an alternative, to the shipyard a rate equivalent to the average rate 
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charged by a number of similar undertakings in the Kingdom to 
similar consumers, the names of,such undertakings to be supplied 
by them so that the rate could be ascertained. Up to the present 
only a bare acknowledgment of this offer has been received. 

On the conclusion of Mr. Macrory's statement a discussion ensued, 
and general satisfaction was expressed at the way he had dealt with 
the matter. 


Correspondence. 


EXTINGUISHING GENERATOR FIRES WITH CO.. 
To the Editor of THE ELECTRICIAN. 


SIR,—The discussion on the extinguishing of fires in alter- 
nator windings is of interest, but as previously pointed out 
the question of the use of CO, and other gases has been 
thoroughly thrashed out. It is far better to avoid the fires 
by taking precautions in the initial design of the machine. 
However, the adoption of the '' enclosed circuit " system of 
ventilation is the best safeguard against extensive damage 
due to such fires. The total capacity of the alternator ducts 
and foundation ducts is comparatively small, and owing to 
the circulation of the gases generated by the fire, the flames 
would be immediately extinguished and the damage localised. 
There is, therefore, no necessity for complication by the use 
of gases with the necessary additional expensive apparatus.— 
I am, etc., J. RosEN. 

Newcastle-on-Tyne. 

September 4th. 


A SHORT STORY IN WIRELESS. 
lo the Editor of THE ELECTRICIAN. 


SIR,—The article written by Prof. Elihu Thomson on “ A 
Short Story in Wireless " is, I think, due to a lack of know- 
ledge of the results of recent research in wireless telegraphy. 
The explanation of wireless phenomena which the Heaviside 
layer gives, and particularly the mathematical investigation 
which has been made by Prof. Watson, of Birmingham, have 
established, to my mind, conclusively the effective part that 
such a layer must play in the transmission of signals over long 
distances. Mr. Eckersley has summarised these results in a 
very clear and comprehensive manner and has referred to the 
articles and papers dealing with the subject in such a way 
that it 1s difficult to believe that the argument against the 
, Heaviside layer can be carried much further.—I am, etc., © 


Liverpool. September 15. E. W. MARCHANT. 


Reviews. 


Railway Electric Traction. By F. W. CARTER, M.A. 
(London: Edward Arnold) Pp. vii + 412. 25s. 

Mr. Carter's book is welcome. The originality of his 
technical methods and his facility in mathematical analyses 
of engineering problems are well known and both are fully 
exhibited here. ' 

Many practical problems are mathematically investigated 
for the first time, and the large amount of information given 
as to practice is well up to date and much to the point. 
Unfortunately the index is the poorest feature of the book. 

The mechanics Chaps., 8 and g, are especially students’ 
chapters and deal with traction dynamics, train resistance and 
its variations, the calculation of speed time curves, energy 
consumption, and choice of equipment, and lead up to Chap. 10 
on time-tables, load curves, load distribution, and determina- 
tion of capacity and location of generating and sub-stations. 

Chap. 7, “ Systems of Electrification,” and a portion of 
the introductory chapter deal with systems, each of which, in- 
cluding the single-phase, split-phase and single-phase mercury 
rectifier is described adequately. The more salient drawbacks 
of the single-phase system might have been put more clearly. 
This system was the first to enable a single overhead wire to 
be used for heavy traction. From this position it has been 
displaced by high tension direct current and has largely lost 
what remaining advantages it had in this country by the 
standardisation of 50 cycle supply, but its condemnation 
lies chiefly in its interference with communication circuits, for 
which there exists so far no commercial remedy. Its ability 
to give a more uniform starting drawbar pull than any other 
system, which is of paiticular importance for freight work in 
this country. might have been more emphasised to its credit. 

The outstanding chapter of the book is Chap. 2, dealing 
with locomotives. Pp. 41 to тоо give the most complete 
mathematical investigation of locomotive riding factors so 
far published, with in addition much data as to electric 
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locomotive design ; further data and diagrams are also given 
in the Appendix. There is, however, a singular omission to 
mention the Westinghouse twin motor single geared quill 
design, and though data is given in the Appendix of the 
New Haven and St. Paul passenger engines of this type, 
diagrams of neitherengine are given. The omission is the more 
important, since the design is also that of Sir Vincent Raven’s 
new North Eastern engine, which with the various St. Gothard 
engines is presumably of too recent date to be included. Rigid 
twin gears are rightly deprecated, but unfortunately the 
diagram of a spring gear wheel is a very poor one. 

The manner of dealing with centre of gravity height in 
the analysis of riding qualities is not satisfactory. The 
formulac evolved largely neglect the increase of the moment 
of inertia with the raising of the centre of gravity with regard 
to the longitudinal axis about which the engine tends to swing. 
The greater this moment the slower and easier is the response 
of the total mass to transverse impulses originating at the 
rails. The suggestion conveyed—doubtless unintentionally— 
that high centre of gravity is of different importance in an 
electric from a steam locomotive is unfortunate ; equally so 


is it that the carrying of non-spring borne weight on the . 


trucks is of negligible disadvantage, especially from the point 
of view of the track ; if, having regard to all the circumstances, 
the motors can be placed elsewhere, they should be so, as has 
been made perfectly evident by the experiments of the late 
Mr. A. W. Gibbs. 

It is interesting that the Author's conclusions are that 
a symmetrical is not the best.riding locomotive and that 
the leading truck should swivel about its centre, whereas 
the trailing truck should be pivoted externally to its axle 
system. 

Mr. Carter’s opinion and conclusions with regard to rod 
drives are entirely at one with the view first expressed by 
the present writer in the pages of THE ELECTRICIAN in I9IO 
and with British and American opinion generally, viz., that 
they are troublesome complications unnecessarily evolved. 

Chaps. 3 to 6 are valuable for the eminently practical 
information conveniently afforded with respect to equipment 
generally. That relating to the various types of single- 
phase motor and their commutation is clear and interesting. 
An implication that single-phase motors working surburban 
services must have resistance leads, needs some modification. 
A good deal of information is given as to third rail and 
overhead construction and as to feeder and negative booster 
methods, etc. 

The figure of 100 A at high speed as the collecting capacity 
of a copper strip is surely too low and is incompatible with the 
2 ооо A given as collected by the St. Paul locomotives with 
four contacts. As it affects the 3 ooo versus І 500 V question 
the Author might well here have explained that current 
collection is a function of contact pressure, that the latter 
determines wire hft so that a double contact must double 
this lift, and that lift largely determines overhead dimensions, 
also that a double overhead wire is difficult both to erect and 
keep in alignment. | 

There is useful and detailed information in Chap. 6 as 
to automatic sub-stations and their control, and as to mercury 
vapour rectifier sub-stations, and we are reminded incidentally 
that the latter are unusable with regeneration. 

There is no question but that the book is one that should 
be on the bookshelf of every railway electrical engineer. were 
it only for the locomotive and mechanics chapters. 

J. DALZIEL. 


Elektro-Auskunftei. 
Schulze.) Pp. 754. 


The best way to explain to English readers the contents 
of this book is to refer to Hobart's '' Dictionary of Electrical 
Engineering," but the book is not as good as Hobart's either 
in get-up or in scope. One reason for this, among many 
obvious ones, is that rather too much has been attempted. 
It seems, for instance, hardly necessary in a dictionary of 
electrical engineering to refer to the function of trees as 
lightning conductors, or to devote two pages, which could 
be better utilised, to a table of the atomic weights of the 
elements. The book is distinguished among many other of 
its kind by containing references not only to wireless telegraphy 
as such, but to wireless research; while, if we may refer 
to such matters. almost the only advertisement is of electro- 
medical apparatus. English electrical engineers who have 
to deal with work in German should find the book of some 
utility. 


Ву GEoRG HEBER. (Leipzig: Paul 
10S. | 
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Modern Practice in Heat Engines. Ву TELFORD 
PETRIE, M.Sc. (London: Longmans, Green.) Pp. 264. 15s. 


. The preface to this book opens with rather a subtle story. 
If the writer draws a correct inference this work is intended, 
among other things, to give a condensed, but sound, account 
of various sections of a very large subject to engineers of the 
type only well informed in one narrow section. The author 
hopes that the steam section will interest the internal com- 
bustiorr engineer and vice versa. 

Now this is rather a heavy task when one realises the vast 
literature, both theoretical and practical, of the subject of 
heat engines. The author, who is certainly a well-read 
engineer, keeps this before the reader by his numerous refer- 
ences to notable works, papers, reports and periodicals. 
Nearly all well-known and authoritative works are laid under 
contribution. | 

It will be gathered, therefore, that the scheme of the book 
leans rather to an encyclopaedic nature than to a specialist's 
monograph. Аз far as it is possible to accomplish such a 
task in 264 closely-printed pages, we think the author has 
done exceedingly well; and if one of his main objects is to 
stimulate the advanced students to discover the original 
sources of his information when the exigencies of examination 
days are over, it is likely to achieve his desire. 

The author wisely declines to deal at large with the theory 
of his subject, and refers the reader to a previous volume by a 
colleague, '' Theory of Heat Engines," by Inchley, to which he 
makes many references. In spite of this, he seems often 
half to regret this course, and frequently dips into theory 
not always of an elementary kind. | 

The book is in three sections, the first deals with definitions 
and thermal efficiency, followed by three chapters, giving a 
very good, if rather uncritical, description of most modern 
boilers. The second section deals with steam prime movers, 
and manages to work in a surprising amount of turbine design, 
perhaps due to the author’s association with Prof. Stoney. 
The modern reciprocating engine also receives fair notice. 
The third section deals with internal combustion engines; 
and here, no doubt, the author feels most the difficulty of 
condensing the extensive literature of the subject without 
going freely into theoretical matters. Most main types are 
noticed, as well as the latest. 

Generally, the author has seemed desirous of giving some 
mention, however brief, to practically all present-day interests. 

The book is well printed and indexed, and the illustrations 
are numerous and good. W. M. SELVEY. 


Modern Methods of Welding as Applied to 
Workshop Practice. By J. H. Davies. (London: 
Constable & Co.). Pp. xviii+263. 215. 


The first two hundred pages of this work deal with the 


` blowpipe and the author clearly shows that he has a complete 


knowledge of his subject. The chapter upon lead burning is 
excellent. It is a subject which is but rarely touched upon 
and is one which the average welder has no knowledge of. 

The manufacture of oxygen, hydrogen and carbide is very 
fully described in pp. 13 to 26, yet the descriptions are concise 
enough to permit of the inclusion of the history of the manu- 
facture of oxygen and carbide. 

In chapter 19, dealing with pre-heating methods, a form of 
furnace designed by the author is described, but it necessitates 
the removal of the work for welding. The difficulties and 
dangers of such methods are referred to but the author does 
not seem to be aware that it is precisely these difficulties and 
dangers which has led many welders to abandon them and to 
substitute methods of pre-heating which will enable the repair 
to be made without the removal of the work from the furnace. 
There are furnaces available which not only permit this to be 
done but which will in addition maintain the heat of the work 
during the welding operation. 

The chapters upon electric welding are handled by the 
author sketchily and do not show the intimate knowledge 
characteristic of the earlier portion of the work. As an ex- 
ample of this the last two lines on page 213 may be referred to 
and these read as follows :—“ Cutting is impossible with а 
metallic electrode. The electrode melts away in the opera- 
tion. Ifit touches the work it sticks to it." After reading the 
foregoing it seems difficult to understand that the author can 
ever have handled an electrode under current. 

In living up to the title of the work the author has attempted 
too much and the excellence of the blowpipe section is partly 
nullified by the weakness <f the electric welding section. 

E. H. JONES. 
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A Wireless Exhibition for Amateurs. 


The first national Rapio EXHIBITION and WIRELESS 


CONVENTION was opened at the Central Hall, Westminster, 
on Saturday last and remains open till to-morrow. If anyone 
feels disposed to question the interest that is now being taken 
in wireless matters by the amateur, or the market that will 
accrue when broadcasting is properly at work. a visit to the 
Central Hall on the two opening days would quickly have 
dispossessed him of such notions. On the opening day the 
hall was uncomfortably overcrowded, making the visitor 
reminiscent of the Olympia Motor Exhibition, while even on 
Monday the attendance was much greater than might have 
been expected. is, therefore, rather a pity that for various 
reasons the exhibition is not more representative. Many of 
the best-known names in the wireless world are absent from 
the stands, while the enterprise of some of those exhibiting is 
closer than their connection with this branch of the electrical 
industry. У 
The Aim of the Organisers. | 

The aim of the organisers of the exhibition is frankly to 
capture the interest of the amateur, and the exhibits must, 
therefore, be examined from that point of view. It is interest- 
ing, but not altogether extraordinary, to find that ideas which 
have been worked out and embodied by well-known wireless 
manufacturers in their apparatus are now being adapted to 
the amateur's needs and that simplicity and:fool-proofness are 
beginning to play the same part in wireless as in the other 
branches of the industry. "With these reservations there is 
plenty of interest to be found in an exhibition which includes 
both crystal sets at the moderate price of £3 3s. with a range 
of 20 miles, and magnificently appointed de luxe sets whose 
cabinet work is as noteworthy as their electrical equipment, 
and whose cost is £100. There is Jittle in the general design 
or details of this apparatus to which attention need be called, 
but some short mention of one or two of the various exhibits 
may be given. 

Radion. 

One of the most interesting displays, whose connection with 
the electrical industry is general rather then particular, is to 
be found on the stand of the AMERICAN HARD RUBBER Co., 
where a number of samples of the new insulating material 
known as Radion are to be found. Radion is a special quality 
of hard rubber which has been developed exclusively for 
wireless purposes, though there seems no reason why it should 
not receive a more general application. In outward appear- 
ance one sample of it is so like ebonite that the difference can 
hardly be detected, but for wireless work the “© mahoganite ” 
pattern is recommended. This closely resembles mahogany 
both in colour and in graining, and greatly adds to the appear- 
ance of the apparatus in which it is incorporated without 
lowering its insulation efficiency. Radion has the lowest 
phase angle difference (0:5), for frequencies from approxi- 
mately 129 to 694 kilocycles per second, at wave lengths from 
434 to 2600 meters and a corresponding dielectric constant 
of 3.9. The material is shown made up into a number of 
parts for wireless apparatus, including aerial insulators and 
variometer parts. 

The BRirisH L. M. ERicssoN MANUFACTURING Co., LTD., 
are showing a number of examples of their head receivers for 
wireless telephones and of their valve receiving sets. These 
are made up with r, 2, 3 or 4 valves, the last having two 
stages of high frequency amplification, one rectifier and one 
stage of low frequency amplification. It is claimed to be the 
most efficient set for the use of the amateur. 

Some American Apparatus. 

PETTIGREW AND MERRIMAN are exhibiting a large amount of 
wireless apparatus made by the Federal Telephone and 
Telegraph Co., of Buffalo. As a result of experiment this 
firm recommends the simple crystal receiver for the amateur's 
use, and it is claimed that perfect results can be obtained 
within the range of 25 miles from the broadcasting station. 
The control is simple and easy, and, with the exception of the 
antenna» and the necessary earth, the apparatus is self- 
contained. 

Crystal sets also find favour on the stands of the ELECTRIC 
APPLIANCE Co. These are made in various patterns, perhaps 
one of the most useful being the Eureka Radiophone No. 2. 
This has a wave length range of 300 to I 200 metres which 
may be increased to 2 600 quite easily. 

The City ACCUMULATOR Co. are showing various types of 
the Fuller block accumulator, of Brown's ' А” type radio 
headphones and Sullivan's radio headphones, while the 
“ Parliphone " loud speaker is also exhibited. 
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Ebonite, micanite, presspahn, leatheroid and other insu- 
lating materials both in the rough and made up are to be found 
on the stand of H. CLARKE АМР” Со. (Manchester), LTD., 
together with brass terminals, valve legs, screws and all 
classes of automatic work for component parts. 

The CoNconDiA ELECTRIC WIRE Co. have a representative 
exhibit of their wires аһа insulated material for wireless, both 
bare and enamelled stranded aerial wires and enamelled silk 
and cotton-covered copper and high resistance wires for coils 
being a feature. 

FULLER’s UNITED ELECTRIC Works, Lrp., are showing 
filament batteries, high tension batteries, insulators, ebonite 
sheet, condensers, transformers, inductances, as well as com- 
plete receiving sets, amplifiers and telephones. | 

A. HINDERLICH is exhibiting silk, cotton and enamel 
covered wire, machinery for winding bobbins and crystals 
mounted and unmounted. 

The Raw p.uc Co. have their usual exhibit which is now 
becoming so well known as to need no further description. 


British-Made Receiving Sets. 


A representative of the ELECTRICIAN was recently afforded an 
opportunity of listening to some experimental broadcasting being 
conducted by the Metropolitan-Vickers Electrical Co. at their 
Trafford Park works. The work is being conducted on the limited 
power of 50 W for experimental trials, principally of gramophone 
records, and a studio is being fitted up in connection with the 
establishment of a full broadcasting station of a power of 14 kW. 

The smallest set is a crystal-type receiver in a neatly-finished box. 
This instrument will receive over a range of 300 to боо m., tuning 
being accomplished simply by means of turning a handle. Sliding 
contacts are avoided in the arrangement adopted. The listening 
is heard in a telephone headpiece, and the detector is of the crystal 


THE 'CosMos" RADIOPHONE CRYSTAL SET. 


type. This instrument is priced at £4 10s., including aerial, insu- 
lators, etc., and head telephone, and will receive over a distance of 
I5 miles at a very conservative estimate. 

A valve set has also been developed which will listen-in, also at a 
conservative estimate, over 50 miles. This contains two valves, one 
detecting and one amplifying. The instrument is enclosed in a 
neat wooden box, like the crystal set, and the tuning arrangements 


. adopted are similar. The necessary batteries are included in a 


separate box, and the price of the complete outfit is £23 10s. А 
loud-speaking device is in course of development, and this will form 
an addition to the set at a further small cost. | 

“ Listening-in ” was conducted at a small receiving station some 
seven miles from the works, and the clarity and purity of the tone 
were remarkable, the announcements in particular being greatly 
superior to gramophone record music. The loud speaker was also 
heard in operation. Various types of music were transmitted, 
including vocal and instrumental items and orchestral music, and 
solos by voice or instrument are transmitted remarkably well. No 
difficulty is experienced in fitting up the transmission in a few 
seconds, and the sets have been specially designed to afford the 
man in the street, who does not understand the theory of radio, 
instruments which can be erected as simply as possible. 


Timely Winter Supply Reminder. 

With the approach of the lighting season there is usually a large 
increase in the number of applications for a supply of electricity. 
Sometimes these are so numerous that serious delay occurs in making 
the necessary connections. We are glad to notice that timely 
advertisements have appeared in papers covering the area 
supplied by the MIDLAND ELECTRIC CORPORATION FOR POWER 
DISTRIBUTION reminding intending consumers for the ensuing winter 
to make early application in order that connections may be made 
before the winter sets in. In previous years, applications in large 
numbers were received after September, with the result that delay 
in connecting was inevitable. | 

р 
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Linton Hydro-Electricity Station. 


Members of YORK Corporation paid a visit of inspection last 
Friday to the hydro-electric station which is being erected by the 
Electricity Committee at Linton on the Ouse to supplement the 
present supply to the city. The station, which is now nearing com- 
pletion, is the first of two ultimately contemplated. ‚The other is 
to be at Naburn Locks, some six miles below the city, where the 
Corporation already own the land and the navigation. The present 
scheme has involved an expenditure of about £70 000, and it is 
anticipated that when completed it will be capable of supplying 
about three million units a year. Linton station is situated on an 


The works lie between the lock 
and weir, and consist of a power house and a new cut to train the 
The power-house is 
fited with two turbines of 560 B.H.P. and one of 410 B.H.P. There 
are two sluice gates to each turbine pit, and these are operated 
The turbines, 
which are of the Francis type, are designed to meet the variations 
of the head of water, which will be normally 11 ft., with a maximum 
of 11 ft. 6 in. T he power-house, which is of reinforced concrete, 
is furnished with a.c. б ооо V generators, with which the turbines 


are connected through bevel gearing. 


The current will be transmitted by cables from Linton, a distahce 
of ten miles, ata voltage of 6 000, to a sub-station now being erected 
at Lendal Bridge, York, where it will be transformed to 230 V for 
is the same voltage at which 
current is supplied from the generating station on Foss Islands. 


Arrangements have been made for tapping the main at four villages 
convert the 


will mean a saving in labour. 
states, to instal the turbines in а week's time, and when this is done 


there will merely be the remaining excavation work to be under- 
taken, and the cofferdam will then be withdrawn. 

The scheme, which has been designed by Mr. J. W. Hame, in 
conjunction with the English Electric Company, who are carrying 
out the work, follows closely that in operation at the Chester hydro- 


On the return journey the party visited the Fairfield Sanatorium 
for tea, where Alderman Shipley, the chairman of the Electricity 


As illustrating the growth of the York under- 
they generated six 
million units, and had a revenue of £29 000, in 1921 they generated 
12 million units, and their revenue was £85 000. 


А 


of William Baird and Co., at Tofts and Auchincruive, near Ayr. At 
the Tofts pits where the shafts are sunk to the Ayr hard coal at a 
depth of 180 fathoms, 
Chalmers mixed pressure steam turbine, coupled to a Siemens’ 
1 ooo kW alternator. The plant is run in parallel with the company 
power station at Nos. 1, 2, and 3 Auchincruive pits, where two 
- боо kW mixed pressure sets ате installed. The current is distributed 
to the different collieries by overhead lines at 3 000 V, and is 
transformed down to 500 and 200 V at the collieries. At Nos. 4 and 
5 pits everything is driven electrically from power supplied by the 
wer stations at the other collieries. 
on the Thury principle, consists of a motor generator fly-wheel set, 
with a 250 H.P., 2 750 V, 50 cycles, three-phase induction motor direct 
coupled to a 10 (t. 6 in. flywheel, the rim of which weighs 4°7 tons. 
This in turn is coupled to a 450 kW constant current d.c. series 
generator giving 45° A at à voltage varying from o to 1 000, and 
running at а 5 j 
this generator operates the two winders, one on 
either side of the generator, to which they are connected in series. 
The winders are each capable of handling боо tons in eight hours, the 
duration of each wind being about 31 seconds. The plant was supplied 
The fan is a double inlet Sirocco, 98 in. in 
diameter, and capable of giving 200 000 CU. ft. of air per min. when 
running at 190 revs. per min. The fan is belt driven through a friction 
clutch by a B.T.H. synchronous motor of 240 kVA, 3 000 V, 50 cycles, 
and running at 500 revs. per min., and complete with phase advancer 


with the necessary appliances, and is driven by a 60 H.P. three-phase 
3 000 V motor. The washer, also electrically driven, can deal with 
300 tons per hour. High-tension current is taken down the shaft 
at 3 ooo V, and transformed down to 200 V for usein the smaller size 
oí motors, 3 ooo V being employed for the larger motors. The water 
is pumped by a Mather and Platt turbine pump installed in duplicate, 
and suitable for 400 gallons per min. against a head of 500 ft. 
'The haulages are all of the endless rope type, with Clifton wheels, 
and are also electrically driven. 
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Voltmeters for Wireless. 


The growth of wireless valve sets and their attendant fi 

and plate batteries makes it imperative that the voltage Guide 
be checked from time to time. Obviously a combined instrument 
is most convenient for this purpose. The WALSALL ELECTRICAL 
Co. have filled this need by the introduction of a two-scale instru- 
ment made up in portable and switchboard pattern, and illustrated 


duced by a plunger-switch at the side oftheinstrument. Thus there 
is little fear of the low-scale coil being put on the high voltage. 
The instruments are neatly finished, and stocks are supplied in 


___.——-— 


Interesting figures of the relative cost of mechanical transport 
and horse transport for refuse collection are given in the annual 
report of the cleansing superintendent of IsLincton (Mr. Н. F. 


À In September last it was estimated that each gang of 
six collectors and four horse-drivers cleared weekly an average of 


24-ton “ electrics,” with six fillers and two drivers, which cleared 


25 56 houses and collected 65 tons, the comparative costs of collec- 
tion then being ;—By horses: 175. 4d. per ton; by electrics : 
15s. 717d. per ton. In January, 1922, the amount collected by 
horses averaged 65 tons per week in each district, and by “ electrics м 
854 tons, the respective costs being 14s. 11d. per ton by horses, and 
125. I:5d. per ton by electrics. | 

In 1920 the cost of collecting domestic refuse by horse labour 
only was 21s. 7:94. per ton, plus ros. 4:31. per ton for disposal, a 
total of 32s. o:2d. per ton. Last March the cost by electrics was 
12s. 1:54. per ton, plus 8s. for disposal, or a total of 20s. 1:5d. per ton. 
The cost of collecting only from each house weekly is 3:65d. by 
horse vans, and 3:1od. by motors. 

At present the refuse is sent by rail to dumps in the country, 
but this method of disposal will have to be abandoned, and the 
subject is under consideration by the Council. At present there are 
19 electric vehicles in use in seven out of the 16 districts into which 
the borough is divided. At Cottenham Road depot there is plant 
for charging the vehicles, but another depot at Lofting Road is to be 
opened this month. 


Depots and Cherging Plant. 

there is accommodation for 12 vehicles. 
The generating plant, charging panels, etc., have cost £4 851 10s. 
i of 250 A with double-pole ironclad fuses, 
suitable for 600 V; each motor starting panel is fitted with no-volt 
and overload releases, suitable for 400 V fifty period single-phase 
motor, the maximum current between steps not exceeding 15 A. 
There are five charging panels, each capable of charging two vehicles 
at the same time. The five generating sets are each capable of 
giving a maximum output of 150 A at any desired voltage between 
go and 115; the motor is of the repulsion type; 
generators coupled to these motors direct are capable of giving 
150 A at a constant speed of 960 revs. per minute. 
at Lofting Road will serve as a garage for the mechanical vehicles 
and for their repair and maintenance, and also for charging electric 
vehicles, etc. There will be accommodation for 22 vehicles, and the 
charging plant will be extended according to the number of vehicles 
purchased. The first two motors and generating sets are being 
installed ; there will be four charging panels, each capable of charging 
two vehicles. 

The total amount of electrical energy consumed for the charging 
of the vehicles to March 31st, 1922, was 77 018 units, an average 
consumption of 3-06 units per mile run, including the power requi 
for running the generators. The consumption of each vehicle 
varies with the nature of the work. House refuse collection neces- 
sitates frequent stops, and thus more energy is consumed than would 
be the case when the vehicle is employed on street watering. The 
total mileage covered by the electric vehicles was 25 137 (4771 
miles on street watering, and 20 366 miles on refuse collection). 
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l e e 
Electricity Supply. 

The STALLS IN CHESTERFIELD MARKET were lighted by electricity 
for the first time last Saturday night. 

DaRWEN Electricity Committee have decided to reduce meter 
rentals by 50 per cent. from July rst last. 


STIRLING Town Council have decided to proceed with extensions 
to their electricity station at a cost of £5 700. | 

BuRrNLEY Electricity Committee are considering the question of 
the use of canal water for the boilers at the electricity works. 

OKEHAMPTON Town Council are consulting Nicholls and Unwin 
with regard to the advisability of purchasing the Okehampton 
electric light undertaking. 

At their last meeting East GRINSTEAD Council decided, on the 
casting vote of the chairman, to proceed with the scheme to supply 
the district with electricity. 

Owing to heavy rains in FALKIRK last Thursday afternoon, an 
electric cable was affected, causing a breakdown in the Corporation 
electricity works for a short time. 

The Clerk to PREESALL Council has been instructed to write to the 
Electricity Commissioners to ascertain the position in regard to the 
supply of electricity for the district. 

Work has been begun on the laying of the cables for the OxTED 
AND LIMPSFIELD district by the Sevenoaks and District Electricity 
Co. Crompton and Co. are the contractors. 


REgTFORD Town Council have asked Sir Charles Bright and 
Partners to report on the possibility of adopting a municipal supply 
of electricity in conjunction with the Gas Department. 

The North Wales Power Company has obtained the consent o 
the PoRTMADOC Council to erect transmission poles and wires 
within the local area from Cwm Dyli via Tremadoc to Criccieth. 


The Minister of Transport proposes to confirm Special Orders— 
the ACCRINGTON ELECTRICITY (EXTENSION) and the PORTSMOUTH 
ELECTRICITY (EXTENSION) SPECIAL ORDERS. Any objections must 
be sent to the Secretary of the Ministry of Transport by Septem- 
ber 23rd. 

MasHAM Urban Council have applied for a Special Order to 
increase the maximum charges for electricity from 8d. to 9d. per 
unit for lighting, and to 43d. per unit for power, with minimum 
payments of 11s. 3d. for the winter quarters and 7s. 6d. for the 
summer quarters. 


Lancashire Electric Power Co. has informed Сновівү Town 
Council that it has not yet been possible to settle, upon a satis- 
factory basis, a scheme for the supply of current to the district, 
The problem, however, is still under consideration. The Council 
have-now formed an Electricity Committee. 


Owing to the keen competition in the electrical trade in East 
LANCASHIRE, caused by many men starting wiring and contracting 
businesses who are alleged to be totally unqualified, Blackburn and 
district members of the Contractors Association have published a 
notice giving the names and qualifications of their members. 


BuRNLEY Electricity Committee announce the following revised 
charges for electricity inside and outside the borough :—Lighting 
and cinematograph purposes, between sunrise and sunset, 4.75d. per 
unit, plus cost of special time switch ; photographic purposes, the 
power rates; outside the borough (Reedley Hallows), scale for 
borough plus 50 per cent. 

BELFAST Corporation have decided to send delegates to the visit 
which is to be made by the I.M.E.A. at an early date to the Genne- 
villiers Power Station. The Belfast representatives will include the 
chairman of the Electricity Committee (Sir James Johnston) and the 
deputy chairman, the Town Clerk, the City Surveyor, and the City 
Electrical Engineer (Mr. Johnstone Wright). 


` The establishment of an electric power company at MILFORD 
was referred to by Mr. C. E. Newbon at the annual meeting of the 
Milford Docks Company in London last week. Не said it was 
proposed to lease a site on the property of the company to a power 
undertaking which would supply electricity, and also provide 
mechanical coal elevators on the dockside for the rapid coaling of 
trawlers and other suitable vessels. 


WALLASEY Electricity Committee recommends that from October 
Ist the charge for lighting be reduced from 63d. to 6d. per unit‘ 
equivalent to £4 ооо per annum on the present consumption ; fori 
heating from 21d. to 2d. per unit, equivalent to /620 ; and for small 
power units from 31d. to 3d. per unit, equivalent to ќт одо. The 
charge to the tramway undertaking is also to be reduced; the 
reduction representing {2 400 per annum. 


CANNOCK Town Council, on the recommendation of the Electricity 
Committee, have instructed Mr. Arthur Ellis, the consulting 
engineer, to prepare specifications and obtain tenders for the laying 
of a supply main along the New Penkridge Road, Cannock, and 
also a supplementary tender for a possible extension to Hatherton ; 
for the extension of the 6000 V cable from the West Cannock 
Colliery to the Valley Pit of the Cannock and Rugeley Colliery, 
and the laying of a supply cable in the Hednesford and West 
Chadsmoor districts. 

It is stated that the necessary financial and legal support have 
been guaranteed in connection with the scheme for the UTILISATION 
OF THE POWER FROM THE RIVER BANN, which flows from Lough 

Neagh, and that the scheme will be proceeded with as quickly as 
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possible. lt is proposed with a view to securing the necessary 
powers to promote a Bill in the Northern Ireland Parliament during 
its coming Session. Dr. J. F. Crowley has recently been in the 
North of Ireland superintending the completion of the requisite 
surveys and plans of the scheme. 


It was announced at the last meeting of WREXHAM Town Council 
that the terms had been agreed upon for a reciprocal supply of 
electricity from and to Gresford Colliery. The transmission line 
is to be laid by December Ist, and the Corporation will supply any 
transformer necessary for raising the pressure of supply from 3 300 V 
to 6000 V. The charge per unit to the Corporation will be 1d., 
and the Corporation guarantees a reciprocal supply at the rate of 
£20 on each occasion а demand is made on the Corporation plus 
2d. per unit, with the sliding scale according as the price of slack 
rises or falls. 

Some 18 months ago we published a description of the powdered 
fuel plant at the electricity works of the Metropolitan Borough of 
This plant has been in operation since, firing a 
48 ooo Ib. evaporation water tube boiler, and the results obtained 
have warranted the extension of the plant suitable for firing three 
boilers of a total normal evaporative capacity of 128 ooo lb. of 
water per hour. This is the normal rating, but a very considerable 
overload is relied upon. The extension is being supplied by the 
Powdered Fuel Plant Co. with the same system of preparing, 
distributing and firing the powdered coal. 

Barrow Corporation has begun to lay pipes for the h.t. cable 
which will feed the overhead network in the suburbs of Rampside 
and Roa Island, over three miles distant, At present there is 
neither gas nor electricitv at Rampside, where the residents have 
to burn oil, but at Roa Island there has for many years been a 
supply of gas from the Furness Railway Company's plant, which, 
however, the company have decided to discontinue. It is expected 
the electricity supply will be available in the two places named 
before Christmas. Negotiations are also proceeding betwecn the 
Barrow Corporation and the neighbouring authorities of Dalton 
and Ulverston with the view of giving an electric supply to these 
towns. A special inducement to proceed with the work just now is 
that it will afford considerable employment for the many clectricians, 
formerly employed at Messrs. Vickers, who are now idle owing to 


the slump in trade. 


Wired Wireless Broadcasting. 


In an article in ‘‘ The Electrical World," Mr. R. D. Duncan, iun., 
describes a 50 W. TRANSMITTING SET, which is stated to have 
accomplished good transmission over electric light wires. At 
General Squier’s direction the author conducted some experiments 
over 115 V lines at Washington, and in May he made further experi- 
ments at Cleveland. In the latter case the transmitter was placed 
14 miles from the Lakewood substation, and was arranged so that 
it could be operated either into the 115 V lines or into one set of the 
2 300 V, three-phase feeders. The transmitting apparatus consisted 
of a 50 W unit utilising the plate system of modulation operating 
through specially designed transformers. The receiving apparatus 
consisted of a coupled circuit tuner, a vacuum tube detector and a 
two-stage audio-frequency amplificr. Different methods of con- 
necting the transmitting and receiving apparatus to the lines were 
tested, but the most successful results were obtained with the 
transmitter connected between any two of the three-phase 2 300 V 
lines, and with the receiving apparatus connected between the 
115 V lines and the ground. Of the five wave lengths used (350, 
420, 710, 3 800 and 13 ooo metres) the three lower gave no consistent 
or dependable results, and the wave length of 3 800 m. was the best, 
both as to quantity of speech received and modulation. This would 
seem to show the existence of a best wave length for a particular 
distribution system. | 

Mr. Duncan concludes that wired wireless broadcasting over 
electric power wires is entirely feasible, and that, with the proper 
choice of wave lengths, the radiation from the lines may be reduced 
to such an extent that it will not interfere with present radio 
communication. 


Batteries for Wireless. 

A prime necessity in a battery for use with a wircless set is the 
ability to hold the charge over long periods. The following notes show 
what the CHLORIDE ELECTRICAL STORAGE CoMPANY's '' Exide ” 
batteries can do in this connection :—In June, тоїї, a small 
то Ah 2 V accumulator in celluloid box was returned by a customer 
to the firm's London office. This accumulator remained undis- 
turbed on a shelf until September, 1912, when it was found in good 
condition, but almost without acid. It was refilled and re-charged, 
and has been standing on open circuit ever since, receiving a freshen- 
ing charge about once a усаг. In February, 1919, it gave Іо Ah 
at } A discharge ; in February, 1920, it gave 17 Ah at т A discharge ; 
and in 1922 it gave 19 Ah, so that after remaining for 11 years on 
open circuit, it now gives 9o per cent. more than its listed capacity. 


23 


The Court of Inquiry into the “ EGYPT ” DISASTER has been pub- 
lished, and among its findings are: (1) that three first-class wireless 
operators were employed, and the installations were in good and 
effective order, (2) immediately after the collision a S.O.S. signal 
was sent out, and other signals were given stating the correct 
position. The last signal, “ Sinking,” with the call sign of the 
Egypt, was sent put shortly before the vessel sank. 
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Electric Traction. 


DERBY Town Council propose to extend the Osmaston Road 
tramway route at an estimated cost of £22 500. ; 


It is proposed to construct six new tramway routes in GLASGOW, 


and the Parliamentary Committee have decided to obtain statutory | 


authority. 


The LoNpoN ELECTRIC RAILWAY Co. have given notice of an 
intention to apply for an extension of time to complete the Golders 


Green-Edgware tube railway. 


Manchester Tramways Committee recommend that Mr. J. M. 
McELroy, late general manager of the tramways, be retained for a 
period of five years (with an option on the part of the Corporation 
to renew such retainer), at an annual fee of 150 guineas, in an 
advisory capacity. . 

Recently EpINBURGH Tramways Committee reduced the wages 
for Sunday work from time and a half to time and a quarter. This 
led to an agitation among the men, and threats of a strike were 
made. Fortunately, wiser counsels have prevailed, and there will 
not be any stoppage or interference with the tramway service at 


present. 
The Tramways Committee urge SUNDERLAND Council to with- 


draw from the Industrial Joint Council for Tramways. In view of 
- the proposed cut in the wages of tramway employees the committee 
is of opinion that, as the conditions of employment vary so much 


in different parts of the country, it ought to be governed locally, and 
not nationally. 


On Wednesday morning an accident occurred at STOKE-ON- 
TRENT to a tramcar which was proceeding from Newcastle to 
Hanley. Owing to a short circuit there was a blow-out in the 
controller, the car proceeded down a steep gradient with increased 
speed, and at the bottom, after colliding with a motor van, it over- 
turned. Eighteen passengers were injured. 


In regard to BURNLEY'S application for loans to relay certain 
parts of the tramway track the Ministry of Transport has written 
to the Tramways Committee suggesting certain alterations in the 
arrangements of the permanent way on Manchester Road, Towneley 
and Rosegrove routes, involving an increased expenditure of £8 730. 
The Corporation have decided, however, for financial reasons, to 
adhere to the original scheme, with the exception of a double 


track. 


Mr. Charles I. Baker, who recently left Blackpool (where he was 
traffic superintendent) to take over the managership at ASHTON- 
UNDER-LYNE, has introduced a novel scheme in the Ashton tram- 
ways. With the co-operation of Oldham and Stalybridge authoritics 
he has evolved a circular tour covering the three tramway systems, 
enabling passengers to travel the whole 12 miles with any break they 
desire for rs. The tour covers several townships and permits the 


ticket holder to return to his place of origin. 


At an inquiry conducted in camera by the Tramways Com- 
mittee at Barrow into the administration of the undertaking 
which has been the subject of criticism by members of the Town 
Council. Since the Corporation took over the tramways from the 
British Electric Traction Company there has been a heavy loss on 
the working. The whole of the cars got into a bad state of repair 
during the war, but since then many new cars have been bought 
and other improvements have been carried out, including the erection 


-of a new large shed at the depot. 


Preliminary work on the second section of the LEEDS EXPRESS 
TRAM ROUTE, between Oakwood and Roundhay, has now been com- 
pleted, and the road is ready for ballasting and the laying of the 
rails. Provision for this part of the work, however, has not been 
made in this year’s estimates, and the Committee have not yet 
decided whether the work shall be carried forward to completion, or 
shall stand over until the next financial year. On the work already 
done unskilled labour has been chiefly used, in relief of unemploy- 
ment. What remains will be done by the regular staff. 


The Mersey Railway Company have arranged for the AUTOMATIC 
ELECTRIC SIGNALLING apparatus on their system to be extended from 
Central Station, Liverpool, to Central Station, Birkenhead, and as 
far as the Adelphi Street signal box on the line to Park Station 
from Hamilton Square. At present the electrical system is only 
applied to the under-the-river section of the line—z.e., from Hamilton 
Square to the city end of James Street Station. It is expected that 
the new apparatus, which is to be installed by the Westinghouse 
Brake and Saxby Signal Co., will be in operation before the end of 
the year. | 

The subjects to Бе discussed at the FOURTH INTERNATIONAL 
Roap Concress which will meet at Seville next May include the 
following :—Laying Tramway Rails on the Various Kinds of Road 
Surface, J. A. Brodie, City Engineer, Liverpool; Progress made in 
Modern Mechanical Appliances used in the Construction and Main- 
tenance of Roads: Further Improvements and New Machinery 
introduced since the last Congress (London, 1913), A. E. Brookes, 
County Surveyor of the Durham County Council, and A. E. Collins, 
City Engineer, Norwich ; The Development of Motor Transport, F: 
Pick, London Underground Railways. | 
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Business Items, etc. 


Mr. H. T. BocRNE, electrical contractor, has opened business 
premises in Whalley Range, Blackburn. 


THE PARK ROYAL ENGINEERING WORKS announce a reduction in 
the price of their ammeters and volt-meters. 


Mr. GEORGE STEVENSON has joined the staff of the Chloride 
Electrical Power Storage Company, at Clifton Junction, as assistant 
sales manager. | 


AYLEWARD BROTHERS, electricians, Bromley, Kent, have taken 
over the business of Mr. A. A. Hart, 55, High Street, and 6 and 7 
Bank Buildings, Hastings. T 


ЕрсАк W. DoREY has been appointed sole agent for the United 
Kingdom for the Anglo-Belgian Co., of Ghent, makers of the 
ue semi-Diesel crude oil engine, both stationary and marine 
ypes. | 
Mr. А. Р. AMBLER has resigned his position as publicity man 
to the Edison Swan Electric Co., and ae joined п Dorland a 
tising Agency. Mr. H. V. Richards has been appointed to fill Mr 
Ambler's place. 


Mr. Н. Tw&EEpv, who was chief assistant in the fittings and show- 
room section of Metropolitan Vickers Electrical Co., has resigned 
in order to take up the position of buyer for the lighting and heating 
department of Messrs. Lewes’s, Liverpool. 


In its advertisement on page xxxi, the ASHLEY WIRELESS TELE- 
PHONE Co. invites applications from firms in the principal towns of 
the British Isles for sole agencies for its productions. Correspondence 
should be addressed to the Sales Manager, Ashley Wireless Telephone 


Co., 69, Renshaw Street, Liverpool. 


Mr. F. WiLcox, lately chief assistant in the accessories section 
of Metropolitan-Vickers Electrical Co., supply department, has 
resigned, to take up the development and manufacture of patented 
electrical accessories of his own design. For the time being com- 
munications should be addressed to 49, Deansgate, Manchester. 


Mr. J. A. StoaxE, who has been in charge of the accessories 
section of Metropolitan Vickers Electrical Co. supply department 
has resigned this position, and has started business as a manufac- 
turers' agent at 49, Deansgate, Manchester. He will act as sales 
manager for the Ironclad Switchgear Co., of Eccles, the Mycromet 
Manufacturing Co., of Oldham, and F. Pratt and Co (“ Z ” fuses), of 
London. | ' 


On the 26th inst., Мк. E. P. BENNETT, joint general manager of 
Simplex Conduits, Ltd., will start on a business tour overseas in 
the interests of the company and its associate companv, Credenda 
Conduits Co. The chief object of the tour is to visit existing depots 
and agencies, to establish new representations where necessary, and 
to extend the Simplex-Credenda joint sales organisation throughout 
all overseas centres of importance. The programme also includes 
the introduction of the “ Durex ” system and other systems which 
the company is specially developing to satisfy conditions met with 
in tropical countries. It is anticipated that Mr. Bennett's absence 
will extend over twelve months, during which time he will visit, 
amongst other countries, India, Ceylon, Burma, East Indies, 
Australia and New Zealand. Mr. Bennett has been given the 
additional appointment of Colonial sales director of the Credenda 


Company. 


Personal. 


Hsu TsuNG-CHEH has been appointed Director-General of 
Chinese Posts and Telegraphs. 

On leaving Askern Main to take up the position of chief electrician 
at Kiveton Park Colliery, Mr. J. W. GiLLATT has been presented 
with a clock. 

Mr. Harry Brooks, chairman of Blackpool Tramways and 
Electricity Committee, has accepted the invitation to be the mayor 
for the ensuing year. 


Mr. R. H. ANDREWS, who served his articles at the Canterbury . 


municipal electricity works under Mr. C. A. Balscheck, has secured 
an appointment as assistant electrical engineer under the Shanghai 
Municipality. 

Mr. E. V. Garton, chief engineer of the Winnipeg Hydro-Electric 
System, has been appointed chief engineer of the Winnipeg Electric 
Railway Co. in succession to Mr. G. Lewis, who has returned to the 
United States. 


Now that arrangements have been made for Rushden to take a 
bulk supply from Northampton, Mm. E. B. PERCIVAL, resident 
engineer of Rushden and District Electric Supply Co. has accepted 
the post of resident engineer to the Wellingborough Electric Supply 


Co., Mr. S. P. Whelan having resigned. 


MR. JAMES Preston, rolling stock superintendent at Cardiff 
Power Station, has been presented with the Special Service Cross 
of the British. Red Cross Society in recognition of exceptional 
service. Some time ago a workman at the power station was 
caught in the cog-wheels of an elevator, and in order to save his 
life Mr. Preston amputated his arm with a pen knife as he was 
suspended in mid-air. 
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Wireless Notes. 


It has been decided to instal a wireless station at STEWART, B.C., 
in place of the present telegraph station.— Reuter’s Trade Service. 

Experiments are being made as to the feasibility of WIRELESS 
TELEPHONIC COMMUNICATION between Winnipeg and the hydro- 
electric power house which is 80 miles distant. 

The formation of an 1RisH RADIO ASSOCIATION has been suggested 
by Mr. H. Linton Fletcher,. of Shankhill, co. Dublin, and a con- 
ference of interested parties will be held at an early date in order 
to discuss preliminaries. 

In the course of an experiment last week in connection with the 
receiving of WIRELESS MESSAGES ON MOVING TRAINS, a message 
from Greenwich relating to the fall of the mark was received between 
Limouges and Cháteauroux. | 

In a letter to “The Times " Mr. D. R. Broadbent suggests that the 
words AIROPHONE and AIROGRAPH might be substituted for the 
word wireless, and convey exactly the same meaning to the ordinary 
layman. He considers these two words better than earthophone 


or earthograph, or etheraphone and etheragraph. j^ 


According to the '' Electrical News,” the Canadian Government is 
desirous of getting rid of its commercial wireless telegraph business. 
The coast navigation and naval services will be retained, but the 
station at Barrington Passage (N.S.), which was used for the com- 
mercial service between Canada and Bermuda, will be closed down. 


According to “Nya Dagligt Allehanda,” the new radio station 
which is to be erected on the west coast of Sweden will be situated 
between the towns of Falkenberg and Varberg. Preliminary 
construction work has already been begun, and it is hoped that the 
ways and concrete constructions will be completed by the end of 
the autumn.—Reuter’s Trade Service. 


A limited service of RADIO BROADCASTING was inaugurated in 
GERMANY on Sunday last. At present it is more experimental than 
commercial. Transmission is from a central station in Berlin, 
which sends out to various parts of Germany items of commercial 
news. Every subscriber to the service has the right to set up 
receiving apparatus, and the rate of subscription is about 4,000 
marks a year. From about one hundred and sixty towns applica- 
tions for membership have been received. Before the end of the 
year it is intended to arrange a series of lectures in Berlin, and these 
will be heard all over Germany by wireless. It is also proposed to 
use the system to provide musical and other entertainment for 
factory hands. 


During the week ended August 26th, the number of words trans- 
mitted from LEAFIELD WIRELESS STATION to Halifax (Nova Scotia) 
in connection with the press service arranged in March last between 
the Postmaster-General and certain Canadian and American news- 
papers was over 56000, including a record number of over 12 000 
words on the night of August 23rd-24th (when the news of General 
Collins's death became known), and this without stopping Leafield's 
other services. Certain Indian newspapers recently asked that 
arrangements should be made for the daily tgansmission of short 
Press messages to Índia, the messages being received at an Indian 
Government station at Karachi, and forwarded by land line to their 


destination. The results have been so encouraging that requests . 


have been received for an extension of the facilities to other news- 
papers and news agencies. 


- Big Australian Radio Station. 


The AMALGAMATED WIRELESS COMPANY OF AUSTRALASIA, which 
has guaranteed to the Commonwealth Government to erect a 
high-power station and establish direct wireless communication with 
the United Kingdom by March, 1924, proposes to erect the station 
somewhere in the south-east of the continent. In an interview 
with “The Times” correspondent, Mr. E. T. Fisk, the managing 
director of the Company, who is now in England, states that the 
station will cover over a square mile of ground, and part of the 
antenna equipment will consist of 24 towers. It is not only in her 
overseas service that Australia will benefit by the new scheme. 
Mr. Fisk states that at the present moment Australia is spending 
£60,000 a year on the maintenance of small postal stations for 
communicating with ships at sea. Under the proposed plans this 


service will be undertaken by ''feeder"' stations, operating in ` 


conjunction with the main plant. These feeder stations in time will 
maintain.a service with isolated centres in the interior (as well as 
with New Guinea), and should prove of great assistance to settlers 
in lonely parts of the bush. It is hoped that some system of radio- 
telephony may be incorporated with the service and the bush 
settlements thus linked up with the cities in a way which even the 
telegraph line cannot achieve. All the equipment for the ‘‘feeder ’’. 
stations will bear the brand “ Made in Australia,” and it is only for 
the building of the main high-power station that the Commonwealth 
has to go overseas. — '" People would not believe what fine workman- 
ship we were capable of in Australia until the war stopped supplies 
from elsewhere," Mr. Fisk said. '' All the wireless equipment for 
the ships built in Japanese dockyards for the British Ministry of 
Shipping was made in Australia, fitted by Australian mechanics, 


and worked on the voyage home by Australian operators.” The . 


Amalgamated Wireless Company alone employs over four hundred 
people, all of whom have been recruited іп the Commonwealth. -` 
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Telegraph and Telephone Notes. 

ESTHONIA has adhered to the International Telegraph Convention. 

An Exchange message from Calcutta states that the GOVERNMENT 
oF INDIA proposes to establish a telephone service between Calcutta 
and Bombay this year, and automatic exchanges at Lyallpur, 
Amritsar, Lahore, Cawnpore, and Allahabad. Delhi is the centre 
of the northern system now approaching completion. 

According to an Exchange Telegraph message the telephone 
tariff in COPENHAGEN is being reduced by about 10 per cent., from 
150 kroner to 136 kroner per annum for 1 000 calls, and 300 kroner 
to 270 kroner for the unlimited service. In the provincial towns of 
Zealand the charge is reduced from 100 kroner to go, and in rural 
areas from go to 80 kroner. Distance charges are also reduced 
proportionately.  : 

It is announced that the Centra] Telephone Exchange at Epin- 
BURGH which, it is stated, has more subscribers connected to it 
than any other exchange in Great Britain, has now reached the 
limit of its capacity, and the Post Office are to introduce a de- 
centralisation scheme. In connection with this, the Central Exchange 
wil be converted to automatic working, and three additional 
automatic exchanges will be installed at Newington, Morningside 
and Murrayfield. Sites for the proposed suburban exchanges are 
being acquired, but the conversion to the new system will only 
proceed gradually. 


РА 


Obituary. | 
We regret to announce the death of Мг. F. W. Dickinson, chie 
editor and a member of the board of directors of Reuter's Agency. 
The death took place at Painswick on Saturday of Mrs. OLIVER 
LopcEÉ. Mrs. Lodge was the daughter of Sir W. N. Atkinson, and . 
she married the eldest son of Sir Oliver Lodge in 1914. | 
The death has occurred, at the age of 62 years, of Mr. J. E. LEGGETT, 


who for 30 years was a journeyman electrician in the employ of the 


Kensington and Knightsbridge Electric Lighting Company. 

The death took place, at Sowerby (Yorks.), on the Ist inst., of 
Mr. J. W. Ермомѕом, formerly manager of the Sunbeam Electric 
Light Co., at Gateshead. Mr. Edmonson was 74 years of age. 

The death took place on August 28th of MR. W. H. WARREN, 
younger son of Mr. W. H. Warren, electrical engineer, of High 
Street, Huntingdon. Mr. Warren was 23 years of age. On leaving 
school in 1915 he joined his father's business; when he reached the 
age of 18 he enlistedán the Motor Transport Section, but was later” 
discharged suffering from tuberculosis, which was the cause of his 
death. 

We regret to record the death of Mn. F. E. HESSE, general manager 
and secretary of the Eastern Extension, Australasia and China 
Telegraph Company, which took place at Richmond on August 28th. 
In August, 1872,“ Mr. Hesse entered the service of the 
British India Extension Telegraph Company, which was shortly 
afterwards incorporated into the Eastern and Associated Telegraph 
Companies, under the name of the Eastern Extension, Australasia 
and China Telegraph Co., Ltd., of which company he was appointed 
general manager and secretary in 1902. He represented the com- 
pany at all the International Telegraph Conferences which were held 
at various dates. His loss is deeply regretted by all who knew him, 
more especially by all members of the home and foreign staffs of the 
Extension Company, by whom he was always looked upon as a kind 
and sympathetic friend. Among those present at the funeral, which 
took place at Richmond on the rst inst., were Sir John Denison- 
Pender, G.B.E., K.C.M.G., Mr. J. C. Denison-Pender, M.P., Admiral 
H. W. Grant, and Major and Mrs. Sandover. 


Miscellaneous. 


The following companies will be sTRUCK OFF THE REGISTER of 
Joint Stock Companies unless cause to the contrary is shown before 
November 25th next:—Institute of Medical Electricity, Inter- 
national Electrical and Mechanical Supplies Co., Pebeo Accumu- 
lators. 

ELECTRIC TIMING with a watch, the dial of which is graded to give 
readings to the hundredth part of a second, was employed last 
Saturday at the annual team competition for the Waverley Trophy, 
which was won by the Scottish Western Motor Cycle Club. The 
watch is the property of the Edinburgh Club. 

Arrangements have been made for the equipment of a ward for 
DEEP THERAPY WORK at King's College Hospital,London. The cost, 
which will be about £1 500, has been advanced by a supporter. Appa- 
ratus equal to that at Erlangen, it is stated, will be installed, and 
the ward will be under the direction of Dr. Robert Knox. 

" LICENCES OF RiGHT" have been granted to Т. W. Case for 
patent No. 132 341 (14 703/18) for ‘‘ Improvements in and relating 
to radiant energy signalling systems " ; No. 133 403 (14 704/18) 
for ‘‘ Improvements in electric resistances " ; and No. 133 404 
(14 705/18) for “ Light reactive electric resistance elements.” 

At the Preston Guild celebrations last week, Mr. J. F. Simpson, 
Preston electrical engineer and tramways manager, introduced a 
flood lighting effect in a ballroom for a special dance. Another 
novelty of these celebrations was an electro-megaphone introduced 
by Dick, KERR AND Co. to make the addresses of the Guild Mayor 
audible throughout the Market Square, which at night was 
electrically illuminated like daylight. - 
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Imperial Notes. 


" WYNNUM (QUEENSLAND) Town Council propose to borrow {21 ooo 
to carry out a scheme for supplying the town with electricity.— 
Reuter's Trade Service. 

The town of Corowa, N.S.W., has decided to proceed with a 
scheme for electricity from water power at a cost of £24 ооо. The 
alternating current system will be adopted.—Reuter's Trade Service. 


On August 31st the Australian House of Representatives passed 
a Bill autho чор the raising of a loan of £17 ооо ооо, of which 
{3 ооо ооо will be auocated for postal, telegraph and telephone 
extensions.—Reuter’; T*aoe Service. 


The Town Council of BANKsTOWN, 12 miles outside Sydney, 
N.S.W., has approved a plan to borrow £30 000 at 6 per cent., in 
order to instal an electric lighting system in the town because of 
the excessive charges for gas street lighting. 


Last year 1 900 consumers were added to the list of users of muni- 
cipal electricity in NEWCASTLE (N.S.W.), and to meet the demand 
for light and power the City Council has decided to borrow /50 ooo 
for extensions of plant and mains.—Reuter’s Trade Service. 


Copies of reports on the PROPOSED TUBE RAILWAYS between the 
East Indian Railway and the Eastern Bengal Railway, together 
with a book of plans and longitudinal section, can be inspected by 
firms interested at the Department of Overseas Trade, London. 

A Bill was introduced into the NEw ZEALAND House of Repre- 
sentatives on Monday to authorise the Government to borrow 
£4 ооо ooo for railway, hydro-electric, and other public works. The 
Premier (Mr. Massey) stated that the Government had not intended 
to float a loan this year, but a loan might be necessary before next 
Session. 

The Borough Council at TAUMARUNUI (New Zealand) has arranged 
a loan of £47000 at 6 per cent., in order to carry out a hydro- 
electric power scheme. The plans and specifications are prepared, 
and tenders will be called for in the near future. It is anticipated 
that the works will be completed in fourteen months. Eighteen 
thousand H.P. will be provided. 

There are clear indications that trade and industry in CANADA 
are improving, and it is expected that the autumn and winter will 
witness an expansion of business. There have been no serious 
labour disputes or strikes, the crop prospects are excellent, and 
as money is cheap, industrial development is likely to cause an 
increased. demand for power which will react favourably upon 
electrical manufacturers and contractors. 

According to a member of the CHRISTCHURCH (New Zealand) 
Progress League, plans are complcte for a second power station at 
Lake Coleridge, where already 9 ооо kW are being generated by 
five of the six units originally provided for. , The sixth unit will 
be ready in October, when the capacity will reach 12 ooo kW. The 
supplementary scheme will involve a complete duplication of the 
present head works, including intake and tunnel, and representations 
are to be made to the Government to push on with the work with as 
little delay as possible.— Reuter's Trade Service. 

The ONTARIO HYDRO ELECTRIC COMMISSION have acquired a 
lease and the power rights of the Government on the Trent Vallev 
waterways. The annual rent is 324 ooo for a minimum of 6 ooo 
H.P. and a maximum of 12 000 H.P. The Commission have recently 
revised their charges. Reductions are to be made in the domestic, 
commercial and power rates to 67 municipalities, but slight increases 
will come into force in 46 cases. In order to develop the heating 
and cooking demand, the $: follow-up ” rate for power for domestic 
purposes is now 2 cents per unit throughout the province. 

At a public meeting held at Karachi on August 27th resolutions 
were passed urging that an immediate beginning should be made 
on the SUKKAR BARRAGE IRRIGATION ScHEME. Several speakers 
pointed out that the completion of the scheme would make possible 
the regular growth of crops worth from twenty to twenty-five 
crores of rupees annually. А resolution was adopted urging the 
Government of Bombay to obtain the Secretarv of State's sanction 
to begin the work during the coming cold weather and to appeal 
for financial assistance from both the Government of India and thc 
Government of the Punjab.—Reuter’s Trade Service. 

After a lengthy and detailed investigation, the VICTORIAN 
ELECTRICITY COMMISSION has formulated a scheme for utilising 
the water power of the State. Based on the Sugarloaf Reservoir, 
on the Goulburn River, the proiect, when completed, will supply 
electricity to such outlying points as Echuca, Shepparton, and 
Albury. The present probable power consumption of this territory 
has been found, after a careful power survey, to comprise about 
6 000 000 units per annum, with an assured prospect of an increase 
within a very few years, to more than double this amount. There 
will be five power houses, all of which will feed into a common sub- 
station, situated about eight miles from Sugarloaf, whence trans- 
mission lines, operating at 66 ooo V, will run to the various power 
centres, and also connect, on the northern outskirts of Melbourne, 
with the latter's h.t. network from Horwell. The estimated cost 
of the scheme is £902 320, including £618 870 for the hydraulic and 
electric works and appurtenances at Sugarloaf. The estimated 
costs of a bulk supply are about 0:30d. per kWh for 22 ooo V power, 
and less than td. per kWh for 6 боо V power. Provision is made 
for the scheme to be completed by 1927, and the Commission has 
recommended that work on the transmission lines be first proceeded 
with, and the total cost spread over the five years as follows :— 
1923, £50 000 ; 1924, £312 830 ; 1925, £115 000; 1926, {272 000 ; 
and 1927, £212 470.—Reuter's Trade Service, 
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Foreign Notes. 


The Foocuow Telephone Company has decided to increase its 
capital of $250 ooo to $400000 . 


The Hsiao HuanG ELECTRIC Company, of Huang Ch'iao, Kiangsu, 
has been registered by the Ministry of Agriculture and Commerce. 


The SouTH MANCHURIAN RaiLWAY Co., which supplies electricity 
to Changchun and Dalny, Mukden, and Antung, proposes to carry 
out various extensions and improvements in the supply of these 
towns during the current year. 


““ Dagens Nyheter ”’ states that the SWEDISH WATERFALL BOARD 
has under consideration the construction of large power stations on 
the rivers Fjaellsjoeaelven and Naemforsen in North Sweden, which 
will have a total of 72 ooo H.P.—Reuler’s Trade Service. 


The ELECTRICITY WORKS at JONAGE, near Lyons, were recently 
struck by lightning and the transformer oil was set on fire. Com- 
menting on this incident our contemporary, “L’Industrie Electrique ” 
suggests that all oil receptacles in generating stations and sub- 
stations should be surrounded with an inert gas such as azote or 
carbonic acid in order to make it difficult for the oil to come into 
contact with the oxygen of the air. 


The 51мо- JAPANESE COMMISSION for the return of the properties 
in Shantung held by the Japanese has been sitting at the Foreign 
Office, Peking. At one of the meetings the Japanese Commissioners 
laid before the Commission the detailed table on the value of public 
property installed by Japan, which included electricity works, 
2 899 865 yen; telegraphs and telephone services, 955 810 yen; 
Tsingtao wireless station, 230 372 yen. 

Some progress has been made with the national scheme of elec- 
tricity supply in CzECHO-SLOVAKIA, for which an initial grant of 
seventy-five million crowns has been made. A water-power station 
is being erected at Kralovstvis, on the Elbe, at a cost of five million 
crowns. А new station is also being equipped at Seestadtl, and 
another is projected at Stechovice, on the Vltava, above Prague. 
Municipalities and companies are also contemplating the erection 
of other power stations so that the electrical industry seems to be 
fully employed at present. 

Senor Don Jose Moreno Ossorio, General Manager of the Norte 
Railway in Spain, and several other Spanish railway experts who 
are working out plans for the proposed ELECTRIFICATION OF THE 
NorTE RaiLWAY recently made a tour of inspection through the 
East Pittsburgh works of the Westinghouse Electric and Manu- 
facturing Company. The initial electritication of the Norte system, 
which is one of the largest in Spain, will include about 40 miles of 
line running from Ujo through the mountainous Pajares section in 
the north. Three thousand volt d.c. will be used in this section, and 
water power will be purchased from the Electra de Viesco Company 
in Asturias. 

According to the latest reports, there is a great SCARCITY OF 
IRON IN GERMANY, and there are increased imports of supplies 
from Luxemburg, Helgium and France. The process of combining 
industrial concerns proceeds apace. The latest merger includes the 
Phoenix and Rheinstahl mining undertakings, the Dessauer Gas 
Co., the Sachsenwerk Light and Power Co. and Max Schorch and 
Co., electrical engineers. The пем combine will erect a power station, 
tube works and several blast furnaces near Düsseldorf and Hörde. 
It is also reported that the A.E.G. has acquired the Hartung Co.'s 
iron and steel foundry in Berlin, and it has also established in 
Amsterdam a branch company with a capital of one million florins. 

M. Winkrantz, a director of the H.T. CEDERGREN COMPANY, who 
has returned from a journey in Poland, Austria, Italy and Spain, 
states that the agreement with the Polish Government regarding 
the new Polish Telephone Company may be regarded as definite 
and that the co-operation with the Poles 15 good. In Spain an agree- 
ment has been entered into regarding the taking over of the telephone 
station of Valencia and its surroundings. The negotiations with 


the Italians relating to the taking over of the telephones at Verona 


have not yet resulted in an agreement. M. Winkrantz, however, 
is very satisfied with the company’s position in all these countries. 
— Renter's Trade Service. 

A legislative project is before the Provincial Legislature оё 
Mrnpoza (Argentina) to authorise the grant of a concession for the 
utilisation of the Nihuil Falls on the River Atuel for generating 
electrical energy. Tenders are to be invited, and the concessionaire 
will have to undertake to carry out the work in return for the nght 
to exploit the service for a term of years, on the expiry of which 
the complete undertaking would become the property of the 
Province. ‘Tenderers will be required to state for how many years 
they ask for the concession, the tariffs proposed and the percentage 
of profit they would give to the Provincial Government. According to 
the *' Review of the River Plate," the tariffs for electric power should 
not exceed the equivalent value of Argentine petroleum in Buenos 
Aircs, plus cost of transmission, but the firm obtaining the concession 
will be exempted from Provincial and municipal taxes. The 
Governor's Message to the Legislature claims that the day is not 
far distant when the mines of Mendoza will transform the Province 
into an excellent metallurgical centre. The Falls of Nihuil are over 
100 mctres in height and the average rate of flow of the water is 
40 cubic metres per second, rising to 500 cubic metres per second 
when the river isin flood. It is anticipated that the utilisation of the 
Falls would give at least 40000 H.P. and possibly roo ooo H.P. by 
the construction of a reservoir. 
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September 8, 1922 
Exhibition Notes. 


At the SHREWSBURY TRADES EXHIBITION W. Thomasson and Co., 
of High Street, had an excellent display of electrical appliances 
and wireless instruments. Wireless demonstrations were given 
daily at their stand. 

The Duke of Genoa, who opened the TRIESTE SAMPLE FAIR on 
Sunday, showed particular interest in the Colonial stand and the 
wireless exhibit of Marconi’s Wireless Telegraph Company. — 
Reuter’s Trade Service. 

The SociETY OF MOTOR MANUFACTURERS AND TRADERS has been 
informed by the Olympia Company that the new extension cannot be 
finished in time for this year’s exhibition. The exhibition will be 
held at White City and Olympia as before, from November 3rd to 
11th, inclusive. 

The NATIONAL EXPOSITION OF CHEMICAL INDUSTRIES will be 
opened in New York on the rrth inst. Fuel economy devices will 
form one of the largest features of the show. These will include 
more efficient burning of fuel—coal, coke, gas or oil—and a cheaper 
generation of steam will be demonstrated in several new types of 
power-house equipment.—Reuter’s Trade Service. 

F. J. JONES AND SONS, electrical engineers, Chester, were awarded 
the gold medal for the most imposing stand at the CHESHIRE AGRI- 
CULTURAL SHOW last week. Their exhibit was of large dimensions 
and the electric signs arrested the attention of crowds of visitors. 
Some 20 exhibits of farm and country house lighting plants were 
shown, ranging in cost from {70 upwards. Other exhibits included 
electric pumps, the Kaleeco wiring system, Briarton washing 
machines, electric geysers, art lamp shades, etc. <A portion of 
the stand was arranged as a lounge, which was lighted and heated 
electrically. Wireless apparatus was'shown both at this stand and 
that of Williams, Gamon and Co. The instruments were made by 
the W. J. W. Radio Company, and five valve receiving sets were 
working at each of the two stands. A bronze medal was conferred 
upon Williams, Gamon and Co. for their display. 

The LEiPziG Fair, which was held from August 27th to Sep- 
tember 2nd, was well attended by German and foreign visitors, 
but not much business resulted. Prices were very high, and 

uotations to German and Austrian firms were '' freibleibend ” 
бо binding) with respect to prices, quantity and term of delivery. 
Foreigners were generally given quotations in their own currency, 
and in many cases endeavours were made to quote German firms 
in dollars or Swiss francs, which caused great resentment. Several 
meetings were held, at which visitors to the Fair strongly protested 
against such methods. The biggest business was done in the 
textile section. In all other lines business was poor. It should 
be remembered, however, that many branches of industry have 
orders on hand for so long ahead that they are unaffected by the 
unsuccessful results cf the Fair. The Technical Fair had no better 
success. Everybody was disinclined to buy, and nearly all the 
orders which were placed were for export.—Reuter’s Trade Service. 


Tenders Invited and Accepted. 
UNITED KINGDOM. 

MOUNTAIN ASH AND PENRHIWCEIBER GENERAL HOSPITAL.— 
Steam generating sets, switchboards, battery, booster and wiring. 
Particulars from Mr. J. Wayne- Morgan, 5, Pembroke Terrace, 
Cardiff, until September.gth. 

MANCHESTER WATERWORKS COMMITTEE, September gth.— 
Electrically-driven air compressor. Specification, etc., from the 
Secretary, Waterworks Offices, Town Hall, Manchester. 

BELFAsT District ÁsvLUM (September irth).—Three or six 
months’ supply of electrical fittings, etc. Forms of tender from the 
Chairman, Asylum Committee, Saintfield Road, Belfast. 

HINDLEY URBAN COUNCIL, September 12th.—T wo electric motors, 
centrifugal pumps and c.i. pipes. Particulars from the Surveyor. 

PLYMOUTH CORPORATION (September 1i2th).—Steam turbine- 
driven rotary boiler-feed pump for the Electricity Department. 
Specifications from the Engineer, Prince Rock, Belfast. 

MANCHESTER TRAMWAYS DEPARTMENT, September 12th. —Supply 
of permanent-way special track work. Particulars from Mr. H. 
Mattinson, general manager, Corporation Tramways, 55, Piccadilly, 
Manchester. 

WESTMINSTER GUARDIANS, September 13th.—Electric lamps. 
Particulars from the Clerk, Guardiaus' Offices, Princes Row, Bucking- 
ham Palace Road, S.W. 


NEWCASILE-UNDER-LYME CORPORATION, September 15th.—About 
320 yards lt. paper-lead covered cable. Specification from the 
Borough Electrical Engineer. 

BIRMINGHAM GUARDIANS, September 16th.—Radiographic, elec- 
trical and massage apparatus for Dudley Road Hospital. Particulars 
from the Clerk, Union Offices, Edmund Street, Birmingham. 

CoNISBOROUGH (YORKS.) URBAN CouNcirL (September r8th).— 
Wiring and fitting the Council offices. Tender forms from the 
Surveyor, Mr. H. Thirlwell. 

CARDIFF CORPORATION, September 20th.—About 175 tons of steel 
tramway rails (British Standard Section No. 7). Specifications can 

be obtained, by firms who are members of the King’s Roll, from 
the City Engineer. 


The Electrician. 275 


CROYDON GUARDIANS, September 215%.——-бїх months’ supply of 
electrical appliances, ironmongery, etc. Forms of tender can be 
obtained at the Union Offices, Mayday Road, Thornton Heath, 
Surrey. 

BOURNEMOUTH TRAMWAYS DEPARTMENT, September 2rst.— 
Reconstruction of permanent way гаа! to about 4 four miles of 
single track). Particulars from Mr. I. Bulfin, Tramways Offices, 
Wootten Gardens, Bournemouth. 

WARRINGTON BOARD OF GUARDIANS (September 26th).— Elec- 
trical goods for three months. Particulars from the Clerk, Mr. A. 
Bottomley, Bewsey Chambers. 

HasrTINGS GUARDIANS, October 4th.—Electric passenger and 
goods lift. Particulars from the Clerk, Union Offices. 

County or LoNpowN ELECTRIC SuPPLY Co., October 18th.— 
Supply and erection of steam turbo-alternators for Barking power 
station. Particulars from Mr. F. C. McQuown, manager and secre- 
tary, County of London Electric Supply Co., Moorgate Court, 
Moorgate Place, London, E.C.2. 


AUSTRALIA. 

COMMONWEALTH OF AUSTRALIA, September 2o0th.—Apparatus 
switchboard. Particulars from the Supply Officer, Room ror, 
Australia House, Strand, London, W.C.2. 

COMMONWEALTH OF AUSTRALIA, October 17th.—Automatic 
switchboard. Particulars from the Supply Officer, Room ror, 
Australia House, Strand, W.C.2. 

The ADELAIDE ELECTRIC SUPPLY Company, Grenfell Street, 
Adelaide, December 5th.-—Supply of зоо electric motors. —Reuter' $ 
Trade Service. 

VICTORIAN ELECTRICITY COMMISSION, December 18th.—Coal 
handling plant for Morwell power station. Specification (No. 282) 
from the Agent-General for Victoria, Melbourne Place, Strand, 
London, W.C.2. ' 


NEW ZEALAND. 
AUCKLAND HARBOUR Boarp, February tIst.*—1-ton fixed 


pedestal crane to be operated by electric power. 


SOUTH AFRICA. 

UNION TENDER BOARD, PRETORIA, September 27th.*— Round 
type conduit boxes (69 gross). 
EGYPT. 

MINISTRY OF PuBLIC Works, Cairo, September 3oth.— Electric 
pump, accumulator plates, and 3-phase transformer.  Particulars 
from the electrical engineer-in-chief, Electrical Service, Ministry of 
Public Works, Cairo.—Reuter's Trade Service. 


FEDERATED MALAY STATES. - 

GOVERNMENT OF THE FEDERATED MALAY STATES.—Electric 
lighting of the Tanjong маша Training College, Kuala Lumpur.— 
Reuter's Trade Service. 


BULGARIA. 

BULGARIAN DIRECTORATE OF Posts, TELEGRAPHS AND TELE- 
PHONES AT ЅОЕІА (October 16th*).—(1) Cables and other material, 
and the transference of the existing underground cables to the new 
telephone exchange; (2) material and the work involved in the 
extension of the network of underground cables; (3) underground 
and armoured cables, including the runnings of the cables through 
the tubes as well as effecting their connection to the boxes and the 
ends of the cables to the exchange, etc. This section also deals 
with the supply of lightning conductors with aerial cables and other 
material; (4) iron terminal standards with cable racks (main 
distribution poles). 


WREXHAM Town Council have accepted the tender of the British 
Thomson-Houston Co. for a rotary converter at £1 981, and switch- 
gear at /583. 

ToRQvAY Town Council have accepted the tender of the British 
Thomson-Houston Co., for a 3 ooo kW turbo-alternator, and that 
of Cole, Marchant and Morley for condensing plant. 

Lonpon County Council have accepted the tender of Johnson and 
Phillips (lowest tender received) for h.t. switchgear for the tramways 
central repair depot, Charlton, £1070 11s. Nine tenders were 
received, the highest being £2 145 15s. The Council have also 
accepted the tender of Holt and Willetts for four electric lifts for 
the tramways central repair depot, Charlton, £1 838. Twenty-one 
tenders were received, the highest being £4 565, and the only one 
lower than the accepted tender was not to specification. 

Though lower tenders were received from abroad, the ANDERSON- 
GRICE Company, of Carnoustie, have received orders from the 
Abertilery and District Water Board for two electric locomotive 
cranes, to be used in the construction of the Gryne Fawr reservoir. 
The cranes are to be of the three-motor type, with an effective radius 
of 40 ft. and a lifting capacity of two tons. The motors, two of 
20 b.h.p. and one of 5 b.h.p.,.are being supplied by J. P. Hall and 
Co., of Oldham, and the control equipment by the British Thomson- 
Houston Company. 


As announced in our issue last week, PRICES OF ELECTRIC LAMPS 
have been reduced all round by the members of the Electric Lamp 
Manufacturers’ Association. Revision of prices is also announced 
by Crowther and Osborn, manufacturers of '' Sceando " lamps. 


* Particulars from the Department of Overseas Trade. 
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Companies’ Meetings, Reports, etc. 
CLARKE, CHAPMAN AND Co. announce an interim dividend of 
15. per share, less tax, оп the ordinary shares. - 


The Oxrorp ELECTRIC CoMPANY announce a dividend at the 
rate of 5 per cent. per annum, less tax, on the ordinary shares for 
the half-year. 


NORTHAMPTON ELECTRIC LIGHT AND POWER COMPANY have 
declared an interim dividend of 4 per cent., less tax, on the “В” 
ordinary shares. 


The directors of the BRAZILIAN TRACTION LIGHT, AND POWER 
MPANY announce a quarterly dividend on the cumulative pre- 
ference shares of 14 per cent. 


THE STOCK EXCHANGE COMMITTEE have ordered 20 ooo {1 fully 
paid ordinary shares of Marconi’s Wireless Telegraph Company to 
be quoted in the Official List. ' 

The directors of the Ѕоотн LONDON ELECTRIC SUPPLY COMPANY 
have declared a dividend of 5 per cent. per annum, less tax, on the 
ordinary shares for the half-year. 


For the six months ended June 30th the CALCUTTA ELECTRIC 
SUPPLY CORPORATION sold 24 059 365 units of electricity, compared 
with 20 123 123 in the corresponding period of 1921. 

The CoNSOLIDATED Gas, ELEcTRIC LIGHT AND POWER COMPANY 
OF BALTIMORE announce the regular quarterly dividend of $2 per 
share on the common stock and series A preferred, and an initial 
quarterly dividend of $1.75 per share on series B preferred stock. 


The directors of the DIRECT SPANISH TELEGRAPH COMPANY have 
decided to pay, in addition to the dividend at the rate of ro per cent. 
per annum on the preference shares, an interim dividend at the rate 
of 8 per cent. per annum, free of income tax, on the ordinary shares, 
both for the half-year ended June 3oth last. 


The transfer books of the WESTERN TELEGRAPH Co. will be 
closed from the 15th to the 21st inst, inclusive, preparatory to 
paying on the 29th inst. to shareholders registered on the 15th inst. 
a dividend of 5s. per share, making with previous dividends a total 
distribution for the year ended June 30th, of ro per cent., free of 
incomé tax. | 

The profit of {һе KALGOORLIE ELECTRIC POWER AND LIGHTING 
CORPORATION for 1921 was £6 077, compared with {10 707 in the 
previous year. After providing for debenture interest and placing 
£5 500 to depreciation, {2 remains to be carried forward. Debentures 
amounting to £7500 were paid off, extinguishing the whole of 
, company's debenture debt. 

Among the forthcoming new issues is the offer at par of 87 ooo 
7 per cent. cumulative preference shares of {1 each of the Devon 
General Omnibus and Touring Company, a company which has 
recently acquired the omnibus undertaking of the ToRQUAY TRAM- 
WAYS CoMPANY. The shares to be offered are guaranteed as to 
capital and dividends by the Torquay Tramways Company. 


The CANADIAN GENERAL ELECTRIC COMPANY gives notice that 
the directors in Toronto have declared a quarterly dividend of 
14 per cent. for the three months ending September 3oth, 1922, being 
at the rate of 6 per cent. per annum on the common stock. The 
company also announces that a half-yearly dividend of 3} per cent. 
for the six months ending September 3oth, being at the rate of 7 per 
cent. per annum has been declared on the preference stook, and, 
that both the dividends are payable to shareholders of record at 
September 15th, 1922. 5 

Presiding at the annual meeting of the SOUTHERN BRAZIL ELECTRIC 
Company in London last week, Mr. E. H. Tootal, referring to the 
scheme of arrangement and capital reorganisation, which was 
unanimously approved at extraordinary general meetings held 
earlier in the year, said that the board now awaited the sanction of 
the Court in order to carry out the plan for reorganising the capital, 
and that, he hoped, would be obtained after the long vacation. The 
result of last year's operations had again been very disappointing, 
for, notwithstanding an increase in the currency revenue, the loss 
in sterling amounted to /39 046. While making due allowance for 
the influence of universal trade depression, the continued deprecia- 
tion of the currency was no doubt to be ascribed in part to the 
recent political troubles in Brazil. A favourable feature for the future 
was the rise in the value of some important articles of Brazilian pro- 
duce, such as cotton, coffee, etc. Applications were in consequence 
coming in from various quarters for the supply of electricity to 
plantations which could be connected up at a moderate cost, and 
promised to give a very profitable return on the outlay. The 
various services carried on by this company and the subsidiary 
concerns were all working satisfactorily, and judging from the 
figures of the first six months there should be a gratifying increase 
in the currency revenue for the year. 


The '' Times ” Melbourne correspondent states that the CoMMoN- 
WEALTH CABINET HAS APPOINTED THE PRIME MINISTER as the 
seventh member of the board which is to instal and control direct 
wireless communication between Australia and the United Kingdom. 
The board will choose a chairman, who, it is expected, will be the 
Prime Minister. The Commonwealth Government and the 
Amalgamated Wireless Company, which is to instal the service, 
each had three directors on the joint board, but were unable to agree 
on the seventh, and the arbitrator under the agreement selected 
Sir Thomas Hughes, chairman of the Amalgamated Wireless 
Company, thus giving the company a majority. Parliament 
disapproved, and Sir Thomas Hughes resigned. 


September 8, 1922 


New Companies. 

гей Electrical Со. | | 

IGHFIELD ELECTRICAL Co., Lro. (184 119).—Private company. 
Reg. September ist. Capital, £2 500 in {1 shares. To carry on 
business as indicated by the title. First directors: F. W. Highfield 
(chairman), C. B. Lee, and H. Beesley. Solicitors: R. A. 
Rotherham and Co., Coventry. | 
Robert Crust, Ltd. | 

ROBERT Crust, Lrp.  (184087.)— Private company. Кер. 
August 31st. Capital, £1 000 in {1 shares. To acquire the business 
of an electrical engineer carried on by R. Crust, of 40, Brook Street, 
Bradford. Permanent directors: R. Crust, S. W. Hill, and W. A. 
Toppin. Reg. Office: 40, Brook Street, Bradford. 

British Generator Co. $ | 

BRITISH GENERATOR Со. (1922) Їр. (184 113.)— Private 
company. Reg. September rst. Capital, {3000 in £r. shares. 
Electrical, mechanical and general automobile engineers, etc. Life 
directors: J. H. Baker, J. Thrussell, W. T. Edmunds, and F. G. 
Webb. Reg. offices: 481, Oxford Road, Reading. 

Napier Wireless. | 

NAPIER WIRELEss, Lro. (184 068).—Private company. Кер. 
August 30th. Capital, {100 in {1 shares. Manufacturers of and 
dealers in machines, instruments, and apparatus for use in connec- 
tion with telegraphy and telephony, etc. Subscribers: J. Coleman 
and A. H. Palmer. Solicitors: Bristowe, Cooke, and Carpmael, 1, 
Copthall Buildings, E.C.2. 

Lumens. Ltd. 

Lumens, LTD. (183 965).—Private company. Reg. August 24th. 
Capital, £1 ooo in £1 shares (500 cum. pref. and 500 ord.). Manu- 
facturers of and dealers in électrical, magnetic, telegraphic, tele- 
phonic and other appliances and apparatus. Permanent 
directors: J. B. Levee and H. Lomax. Reg. office: 11, Cathedral 
House, Long Millgate, Manchester. 


P. E. T. Luminous Ads, 

P. E. T. Luminous Aps, Lrp. (184 122).— Private company. 
Reg. September 1st. Capital, £I ооо in 1s. shares. Manufacturers 
of and dealers in electrical and other apparatus, etc., for cinema 
shows, or for advertising purposes, etc. First directors: F. W. 
Price and F. Taylor. Secretary: ]. E. Taylor. Reg. office: 
5, Milbourne Chambers, Merthyr Tydfil. 

Elgin Electric Supply Co. 

ELGIN ELECTRIC Supply Co. Lip. (12 343).—Reg. in Edin- 
burgh August 23rd. Capital, {15 ооо in £1 shares. To generate 
and supply electric current for light, power and any other purpose 
in or near Elgin. First directors: J. Wittet, W. Carrie, G. Geddes, 
A. N. Rye, and Edward J. Williams. Secretary: A. G. Cockburn. 
Reg. office: 92, High Street, Elgin. 

Murray and Rameden. 

MURRAY AND RAMSDEN, Lro. (184 067).—Private company. 
Reg. August 30th. Capital, {20 ooo in £1 shares. Manufacturers 
of and dealers in ebonite, vulcanite and synthetic rubber, insulators, 
electrica] appliances; electrical and general engineers, etc. First 
directors : G. I. Murray, G. I. Murray, junr., C. S. Ramsden. Reg. 
office : Vulcanite Engineering Works, Carrington Field, Stockport. 


Beekett aad Anderson. 

BECKETT AND ANDERSON, LtTp. (12 338).—Private company. 
Reg. in Edinburgh, August 22nd. Capital, £25 ооо in £r shares 
(7 500 cum. part. pref. shares and 17 500 ord.). To acquire as a 
going concern the business of Beckett and Anderson, engineers and 
electricians, 59-63, Greendyke Street, Glasgow. First directors: 
F. Beckett, R. С: Anderson, and J. B. Lang. Solicitor: David 
Inglis, 223, West George Street, Glasgow. 

Cinema Broadeasting. 

CINEMA BROADCASTING, Lrp. (183954).—Private company. 
Reg. August 24th. Capital, £100 in £1 shares. To carry on the 
business of broadcasting (by means of wireless or otherwise) news, 


concerts, etc., to manufacture and deal in broadcasting sets and to . 


dispose of the same to cinemia theatre proprietors, etc. Subscribers : 
A. E. Jennings and P. F. Hedges. Registered by Peter Thomas and 
Clark, 1, Bush Lane, Cannon Street, E.C 4. 


C.A.V. Small Tools. А ? 

С.А.У. SMALL Toors, Lrp. Private company. Reg. August 
31st. Nominal capital, £25 ooo in 23 ooo pref. shares of £1 each 
and 40 ooo ord. shares of 1s. each. To adopt an agreement between 
C. A. Vandervell and Co. and F. R. Wade, and to carry on the 
business of manufacturers of and dealers in tools, etc. Governing 
directors : F. R. Wade (chairman) and M. P. G. Elliott. Solicitors: 
Watson, Sons and Room, її, Bouverie Street, London. 


The Instructional Workshops in Woodhouse Lane, Leeds, where 
disabled ex-service men have hitherto been trained, have been 
acquired by Leeds Educational Committee at а cost of £9 ooo, and 
are to be used for the TRAINING OF YOUTHS IN ELECTRICAL ENGINEER- 
ING. The general idea is to give the apprentices training in the 
daytime over a period of two years on the alternate week plan, the 
youths attending the training school one week, and their employers' 
workshops the following week, and so on. A similar scheme has 
been successfully carried out in Leeds in connection with mechanical 
engineering during the past twelve months. There are two schemes 


—one for the boy who is to proceed direct to his trade, the other for - 


the secondary schoolboy who desires to go on to the University. 


September 8, 1922 


COMMERCIAL INTELLIGENCE. 


County Court Judgments. | 


([Norz.—The publication of extracts from the 
County Court Judgments ” does not imply inability 
of а ns € Many of the judgments may have 
settl een the parties or paid. Registered judgments 
are not necessarily for debts. They may be for cu But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 
ARNALL, J. C., AND CO., 1, Thomas Street, Soho, Smethwick, 
electrical and mechanical engineers. £22 2s. 7d. July 18th. 
BAILEY, Mr. G. W., Stafford Street, Wolverhampton, master 
electrician. {11 18s. 6d. July 14th. . 
BARBER, Geo. Wm., Ladywell Passage, Smallbrook Street, Bir- 
mingham, electrical engineer. £16 5s. 4d. July 11th. 
CLARK, E. E., AND CO., Lancashire Street, Morecambe, electrical 
engineers, £13 11s. 6d. July 11th. 
DE COSTER AND CO,, LTD., 102, Boundaries Road, St. John’s 
Wood, electricians. {10 1s. 7d. July 7th. 
DYSON AND OGDEN, Shakespeare House, Clare Road, Halifax, 
electrical engineers. {19 18s. 2d. July 21st. 
GOODMAN, Charles, 5, New Street, Aston, Birmingham, electrical 


** Registry of 
to pay on the 


engineer. £14 65. 11d. July 13th. 
NETTELL, Mr. W. H., 89, Liverpool Road, Stoke-on-Trent, 
electrician. £15 os. 5d. June 29th. 


PARSONS, G. F., AND SONS, 153, High Holborn, W.C., electricians 
and builders. £16 9s. 8d. July 14th. 

READ, H., AND CO., 80, Prinsep Road, Hove, electrical engineers 
and merchants. {12 7s. 9d. July 19th. 

TURNER, H., AND SONS, 59, Hamer Lane, Rochdale, electrical 
engineers. {28 os. gd. July 13th. 

WINKWORTH, Mr. D., 20, Skinner Street, E.C., electrical engineer. 
£41 11s. July rith. 


Bill of Sale. | 
MORGAN, Edward James, 203, Corporation Road, Newport 
electrician. (B.S., 8/9/22. September ist. £80. 
TOMS, Annie Jessie, trading as ENDELL ELECTRICAL CO., 
55-56, Chancery Lane, W.C. (wife of John Henry Toms). 
August 28th. 4/80. А 


Mortgages and Charges on Limited Companies. 


(Notz.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 

: and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 

of all Mortgages or Charges. The following Mortgages and Charges 
have been so registefed. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 

15 also given—marked with an *—followed by the date of the 

Summary, but such total may have been reduced.) 

Setisfactions. | 


BUTT (FREDK. R.) AND CO,, LTD., London, W., scientific and 
electrical engineers.—Satisfactions registered August 29th, 
£8000, balance of amount registered April 8th, 1920; all 
moneys, etc., registered April 13th, 1920 ; and /4 ooo registered 
September 22nd, 1921. 

DAWLISH ELECTRIC LIGHT AND POWER CO, LTD.— 
Satisfaction registered August 26th, £300, part of amount 
registered October 4th, 1920. - 


N 


Private Meetings, etc. 
[Inclusion under this heading does not necessarily imply failure. 
Many private meetings ave called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 


MOODY'S, LTD., electrical engineers and contractors, 84, Craven 
Park Road, Harlesden.—A meeting of creditors was held last 
week. The company was registered on April 21st last to take 
over the business carried on by the brothers Moody. Each 
brother took 250 {1 shares which were issued to them as fully 
paid as the purchase consideration for the business, and it was 
stated that a Mr. Guest had taken up a further {250 in £1 
shares for cash. According to the facts disclosed at the 
meeting the business had been losing money, and there was 
little or no stock in the shop, such stock as there was having 
been sold by the sheriff under an execution in respect of a writ 
which had been issued. There was about £80 in the hands of 
the sheriff. The liabilities to creditors were said to be about 
1680, and the only asset of any consequence was the book debts, 
which were stated to be of the value of about £170, but which 
might realise something less than this figure. Messrs. Moody 
put forward an offer of a composition of 7s. 6d. in the £, pay- 
ment to be spread over a period; this was not considered 
satisfactory and the meeting was adjourned with a view to 
giving them an opportunity of finding something in the nature 
of a guarantee. | 


The Electrician. 


-— 


London Gazette. 


The following information is taken from printed veports, but we 
cannot be responsible for amy errors that may occur. 
N 
Winding-up Petition. 
FULLER'S UNITED ELECTRIC WORKS, LTD. A petition 
for the winding-up of the company has been presented by 


W. S. Caines, Ltd., creditors, and is to be heard at the Royal 
Courts of Justice, Strand, London, on October 17th. 


Bankruptcy Information. 


DENNIS, Frederick Hungate, 124, New London Road, and 21c, 
High Street, Chelmsford, Essex, lately carrying on business at 
20, High Street, Chelmsford, aforesaid, electrical engineer. 
First meeting, September 15th, 12 noon, 29, Russell Square, 
London, W.C.1. Public examination, October 4th, 11 a.m., 
Shire Hall, Chelmsford. 


Notice of Intended Dividend. 


CARTER, Thomas, 2, South Street, Dorchester, and at High Street, 
Swanage, Dorset, electrical engineer. Last day for receiving 
proofs, September 18th. Trustee: W. A. J..Osborne, Balfour 
House, Finsbury Pavement, London, E.C. 


Partnership Dissolved. 


M. P. TUNDLEY & CO. (JACKSON, Frank, and TUNDLEY, 
Major Percy), electrical engineers, 35, Adelaide Street, Fleet- 
wood, Lancaster, by mutual consent as from August 3oth, 
1922. Debts received or paid by M. P. Tundley, who will 
continue the business. 


- 


Books Received. 


“ Filtration." By T. R. Wollaston. (London : Sir Isaac Pitman 


and Sons.) Pp. x+102. 2s. 6d. net. 

“ The Physical Society of London. Proceedings.” Vol. XXXIV. 
Part V. August 15th, 1922. (London: Fleetway Press.) 
Pp. 219. 6s. net. 


“The Brown Boveri Review.” 
Boveri and Co.) 

“ Experiments with the Slide-Wire Bridge. By David Robertson, 
D.Sc. (Chelmsford : Crompton and Co.) Pp. 86. 

“ The Electrical Handling of Materials." By Н. H. Broughton. 
Vol. 3. Electric Cranes. (London: Benn Bros, Ltd.) Pp. xvi+ 
336. 508. | 

“ Bulletin of the Cleveland Technical Institute.” Vol. r. М№о. Іг. 
PDC 1922. (Cleveland Technical Institute, Middlesbrough.) 

p. 62. 
“ Labour Policy : False and True.” 


July, 1922. ' (London : Brown 


By Sir Lynden Macassey, 


K.B.E. (London: Thornton Butterworth, Ltd.) Pp. 320. 7s. 6d. 
net. 

“ Annual Report of the Smithsonian Institution. 1920.” 
(Washington : Government Printing Offce.) Pp. 704. 

" Heat.” By W. R. Calvert, M.A. (London: Edward 


Arnold and Co.) Pp. viii + 336. 6s. 


Benn Brothers’ Other Journals, 


Some Features of the Current Issues. 


THE CABINET MAKER.—'' The Manchester Exhibition: А Pre- 
liminary Review ” ; " The Arrangement of Furniture on Exhibition 
Stands "; ‘‘ Fabrics in Furnishing and Decoration: The Rooms 
of the Seventeenth Century.” 

THE CHEMICAL AGE.—'' Chemistry in the Service of the Com- 
munity—II." by Arnold К. Tankard, F.I.C.; '' The Oxidation 


of Aromatic and Aliphatic Hydrocarbons ” ; “ Rubber Latex in 
Paper Making.” 

THE FRUIT GROwER.—Annual Tree Planting Issue: “ Supplies 
for the Coming Season ”’; ‘‘ Review of Fruit Nurseries " ; '' District 
List of Best Varieties.” 

GARDENING ILLUSTRATED.—'' Hardy Perennials from Seed”; 
“Current Work in Allotments " ; ''Fragrant Roses.” ) 

THE Gas Wonrp.—'' Organisation of Research ’’; '' Oxides for 
Gas Purification ” ; '' Gas Exhibits at Olympia.” | 

THE HARDWARE TRADE JOURNAL.—Gas Lighting and Heating; 
Issue : ‘‘ Improved Appliances for the Coming Season " ; ‘‘ Autumn 


Meeting of the Iron and Steel Institute"; '' Hardware at the 


Brazilian Centenary Exhibition.” 


The French Minister of Public Works, іп a reply published by 
the “ Journal Officiel’’ to a question put to him by a Deputy, states 
that the power of the various hydro-electric stations now existing in 
France may be estimated at 2 100 ooo H.P., and that of stations under 
construction, which will be completed within two years, at 300 000 
H.P. The power of the stations in activity at the end of the war 
amounted to one and a half million horse-power. There has con- 
sequently been an increase since that date of 40 per cent. in the 
power available. The power now at the disposal of the country is 
distributed as follows: Lighting, heating, small motive power, 
650 000 H.P.; industrial motive power, electro-chemistry, electro- 
metallurgy, 1 300000 H.P.; traction, 50000 H.P.; agriculture and 
various, IOO ООО Н.Р. | 
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Reference Index to Recent 


Wireless Publications. 


R.300. APPARATUS AND EQUIPMENT. 


J. Weinberger. Recording High-Speed Signals in Radiotelegraphy (Wireless Age, 
9, Pp. 54-56. May, 1922). 

ыы developments made by the Radio Corporation of America are described. 

60 

8. R. Winters. President Harding a Radio Enthusiast (Radio News, 3, p. 1074, 

June, 1922). 
Describes the apparatus used. R.360. 

J. Zenneck. The Use of the Telephone as a Magnifier in Wireless Telephony 

Ко der drahtlosen Telegraphte, 19, pp. 126-127, February, 1922). 
363/366. 

а.м. Best. Crystal Detection with Tube Amplification (Radio, 4, pp. 13-14, June, 
1922). R. 364/342. 

G. A. Sutton. ay fi Make a Loud Speaker (Popular Wireless, 1, p. 35, June 17th, 
1922). R.3 

Oreed and Doll 'High- Speed NE Printing. (Electrician, 88, pp. 158-159, 
February roth, 1922). 67. 

F. Magni. New apparatus for high. speed radio recording (L' Audion, 2, pp. 8-12, 
May 15th, 1922). 367. 

J. Weinberger. The Recordi of High-Speed Signals in Radiotelegraphy (Pro- 
ceedings of the Institute of Radio Engineers, 10, pp. 176-207, June, 1922). 

The requirements of a system to be used for recording high-speed signals in com- 

mercial trans-occanic radiotelegraphy are discussed. Available methods are described 

and their advantages and disadvantages pointed out. The development of a new 

system, utilising as the recording element a device know as the ‘ Ink Recorder '' is 


described, and typical installations as well as specimen records are shown. R. 367. 
E. C. Wente. The Thermophone (Physical Review, 19, pp. 333-345, April, ie 2 
R. 366 


Р. MacGahan. Radio-frequency Ammeters and Current Transforiners (Electric 
Journal, 19, pp. 271-273, June, 1922). R. 368. 

H. Maruyama. The Construction of the Alexanderson Extra-high-frequency 
Alternator (Journal of the Institute of Electrical Engineers of Japan, No. 398, 
Pp. 625-634, September, r921). R.354. 

M. Latour. Static frequency raiser for the industrial production of very high 
frequencies for radio work (Revue Générale de l' Electricité, 11, pp. 961-963, 
July 1st, 1922). 

The apparatus described functions by distorting the waveform of the fundainental 
frequency supply, by the action of an iron-cored inductance, used in conjunction with 
resonant circuits tuned to harmonies of the fundamental fre quency. R.357. 

L.8. Brach. Protecting Radio Sets from Lightning (Radto, 4, p. 27, June, 1922). 


R.358. 

EK. T. Jones. Designing and Building C.W. Power Transforiners (Radio News, 3, 
. 1085, June, 1922). R. 380. 

The Giblin Remler New Inductance Coils (Radio, 4. p. 37, June, 1922. 

The actual winding is wound in spaced parallel turns, with a lattice winding of 
cotton yarn to space the layers. Less distributed capacity is claimed. (For table ot 
self capacities, ete., see ibid, p. 43). R.382. 

R.Bernard. Graphite resistances (Radio-Revue, 1, p. 48, May, 1922). R.383. 
W.@.Cady. А Piezo-Electric Method forGenerating Electric Oscillations of Constant 
Frequency (Phystcal Review, 19, pp. 381-382, April, 1922). R. 384/800. 
R.T. коша Standard Radio Wavemeter (Journal of the Optical Soctety of America, 
6, pp. 162-168, March, 1922). R. 384. 
K.O.Wente. The ‘Sensitivity and Precision of the Electrostatic Transmitter for 
Measuring Sound Intensities (Physical Review, 19, pp. 498-503, May, 1922). 


385. 
R. Payne. A Shiclded Short Wave Receiving Set (Wsreless Age,9, pp. 77-78, June, 
1922). R. 387. 
R. L. Smith-Rose. On the Ele ctromagnetic Screening of a Triode Oscillator (Pro- 
ceedings of the Physical Society of London, 34, pp. 127-138, June 15th, 1922). 
Describes various experiments carried out at N.P.L. The need for hermetic se aling 


of all cracks is emphasised. Iron was found inore cffective than copper. R.387. 
adips of Vacuum Tube uid d з solves problem of body effect (Kadio (Toronto), 
‚р. 25, May, 


1922 
L. T. dones and Н. ot Dakar алаа of the Electron Beam from the Hot 
Cathode Braun Tube (Physical Review, 19, p. $50, May, 1922). R.388 


R. 400. RADIO COMMUNICATION SYSTEMS. 


Jullien and Calvel. A comparative Economic Investigation of different Wireless 
Tranminitting Systems (Annales des Postes, оазе et Léléphones, 11 
рр. 28-113, January-February, 1922). .40 

XK. Gitlitz. Modulation Sy a for Moderate Power SE (Wireless dge, 9, pp. 64-65, 
May, 1922). R.4 

M. Gutton. Hadioléle phony (Journal Télégraphique, 46, pp. 81-84, May 25th, 1922). 


R.412. 

The Human Voice ee its Electrical Transmission (Telephony, 82, p. 25, May 13th, 
1922). 41 

L. Kuhn. Wireless Telephony (Zeitschrift fur technische Physik, 3, pp. 109-118, 
April, 1922). 

Describes the development of radiotelephone apparatus, using frequency raisers and 
valves, with some thcory of the modulation, etc. R.412 j148;094. 

О.А. Ат Modulating the Output of Your C.W. Set (Wireless ge, 9, pp. 63-64, 

ay, 1922). R.412. 

Р. Rittman. Modulating Five-Watt Tube Transinitters (Wireless Age, 9, pp. 65-68, 
May, 1922). R.412. 

O. A. Leutz. An American Arc Radio Transmitter (Electrician, 88, pp. 8-9, 
january oth, 1922). R.422. 

Tests of Anti-Atinospheric Radio Receivers (Annales des Postes, Fs s is et 
Téléphones, 11, pp. 271-273, January-February, 1922). R.4 

A. N. Goldsmith and J. Trenserger: A Duplex Radio Systein ur ireless Age, 9, 
pp. 65-69, June, 192 

A loop aerial for receiving ‘is arranged to be exposed to the transmitting aerial in 
such à way that there is no resultant e.m.f. induced in the receiver circuit. R.460. 
Increasing the Tratfic Carrying Capacity of Radio Station (Wireless World and Badio 

Review, 10, p. 444, July 8th, 1922). 

A description of a new method of “ diplex ” radio transmission recently developed 
by Abraham and Planiol. R.460/531. 

A.8. Runciman. High Frequency Telephone as Applied to High Tension Power 
Stations (Engineering Journal, 5, pp. 243-247. May, 1922). 
An account of experiments conducted by the Shawinigan Water and Power Co., 
using an anteuna coupling to the power lines for the high frequency circuit. R.470. 
вашег on *^* Wired Wireless 2n Creating Goodwill '' (Electrical World, 79, p. 1071, 
May 27th, 1922). R.4 

A. с. . Cusins. High-Speed Wireless Telegraphy (Journal of the Institution of 
Electrical Engineers, 60, pp. 245-262, February, 1922 ; Electrician, 89, pp. 65-66, 
January 20th, 1922; Electrical Review, 90, pp. 711-713, May 19th, 1922). 


| К.485. 

Я. А. Heising. Printing Telegraph by Radio (Telegraph and Telephone Age, 40, 
hei 29, March roth, 1922). 57. 

R.A iE Printing Telegraphy by Radio (Journal of the Franklin Insitute, 

pp. 9 97-102, January, 1922). „К, 37. 

н. а. “Mol er. The influence of the “ time-constant’? on high-speed wireless 

о оин (Zettschrift für re Physik, 3, pp. 128-136, April, 1924). 
455,142 

Extra high-speed radio service (Annales des Postes, Télégraphes et Téléphones, 11, 

PP- 491-492, March-April, 1922). 
A short note re a service between Berlin and Hamburg. R.435. 
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R. 500. APPLICATIONS OF RADIO. 


ree by Radio (Radio News, 3, p. 1080, June 1922). R.500. 
. J. Ohambers. Wireless Telegraphy in the Mercantile Marine (Electrician, 889 
pp. 682-683, June 9tb, 1922). 
= Includes the results of some range tests made with different types of ship Installation. 
510/270. 
Changes in the public radio services (Radioélectricité, 3, , PP: 207-208, May, 1922). 
Gives details of the codes used for the transmissions of ice warnings by the Swedish 
radio stations. R.510. 1 
8. R. нера” Radio communication between Lifeboat and Shore (Wireless Age, 
‚р. 45, May, 1922). R.510 
Wireless on Fishing Vessels (Bulletin of Oceanographical Society of France; Electrician, 
88, p. 480, April 21st, 1922—Abstract). R.510. 
The s.s. Egypt's S.O.S. (Electrical Times, 61, p. 548, June 8th, 1922). 
Criticism of the working of the land and other radio stations concerned. R5 10. 
Бо PROS (Faraday Howse Journal, 9, p. 91, Summer Term, 1922). К.т 
. Putnam. The Application of Science and Engineering in the Work of the 
United States Lighthouse Service (Journal of the Washington Academy of 
Sciences, 12, pp. 279-288, June 19th, 1923). 
Includes brief accountrof radio for signalling apparatus. R.513. 
R. Lanier. Thc role Eu wireless in submarine warfare (Radto- Revue, I, Pp. 49-51, 
May, 1922 515. 
A.Oelloni. The application of radio telegraphy to aeronautics {L'A sdion, 2, pp. 1-8, 
May 15th, 1922). R.520. 
G. H. Daly. Emergency Radio Equipment for Airplanes (Wireless A ge, 9, pp. 61-62, 
May, 1922). R.520 
M. gs Aviation aud Wireless (Popular Wireless, 1, p. 89, July 8th, 1922). 
20. 
Equipment for American Army Aeroplanes (Wireless World and Radio Review, 
10, р. 459, July 8th, 1922). R.520. 
кар" ее їп U S. radio оше. (Aerial Age Weekly, 15, p. 258, Мау 22nd, 


22). R.520 
Overland Radio of Air Mail completed (Aerial Age Weekly, 15, p. 330, June r2th, 


1922). R.520. 
The Radio Stations of the Ms Air Routes [France] (Radioélectricité, 3, pp. 222-227, 
May, 1922). R.5 
Radio tells aircraft altitude f don A ge Weekly, 15, p. 238, May 22nd, 1922). R.520. 
Wireless Position Finding for Aircraft (Aerial 4ge Weekly, 15, p. 328, June 12th, 


1922). R.520. 
Wircless Position Finding for Aircraft (Electrical Times, 61, p. 509, May 25th, 1922). 
A short note re direction finding work for the civil aviation routes, R.521. 


Radio communication between aeroplanes without the use of trailing antennae, and 
using short wave-lengths (Annales des Postes, Télégraphes et Téléphones, I1, 

Pp. 538-539, March-April, 1922). 
A special small aerial was stretched between the wings of the plang, and short 
wave-lengths were used. Communication was established upto 40kms. К, 52 5/402. 
da m form E Radio Council (Aerial Age Weekly, 15, p. 259, May 22nd, 


2). R.5 

A. Qradenwitz. C eaii Tests on Radio E to Railroad Trains (Radio News, 
3, PP. 1072-1073, June, 1922). 

Public radio service between Berlin and Hap ibourg (A ee des Postes, Télégraphes 
et Téléphones, 11, p. 697, May-June, 1922). 

Wircless and Crime—the wireless tele phone as an aid to Police Investigations (Wireless 
World and Radio Review, 10, pp. 354-357, June 17th, 1922). R.530 

List of Experimental Transmitting Stations Licensed in the United Kingdom ‘(Wireless 
World and Radso Review, 10, pp. 418-425, July rst, 1922). R.531. 

Time Table of Transmissions from the Eiffel Tower W ireless Station (Wireless World 
and Radio Review, 10, p. 358, June 17th, 1922). R.532/553 

North Shore Line Experiments with Radio ner (Electric Railway Journal, 59, 
p. 237, February 11th, 1922). R.5 

Radio Telephony on Moving Trains (Telegraph and Telephone Age, 40, p. 187, 

= April 16th, 1922). R.5 33 
Wircless eee on Railw ays (Electrician, 88, p. 667, June 2nd, 1922). 


R.53 
Wireless on СРТ (Electric Ratleay Journal, 59, р. 211, February 4th, 1922). 
Deals with use of radio by the Monongahela Power and Railway Co. R.533. 

Wireless Telephone Reports for Farmers (Sea, Land and Air, 5, pp. 43—44, April rst, 
1922). R.534/554, 

A.O.Lescarboura. Radio for Everybody (Scientific American, 78, pp. 166-168, 
February, 1922). R.5 40. : 

The French Experimental Station, 8AB (Wireless World and Radio Review, 10, 
pp. 480-483, July 15th, 1922; L'Onde Electrique, 1, pp. 314-319, May, 1922). 
R.545. 

Pissentoudn of Prizes to the First Prize Winner in the Transatlantic Amateur Tests 
(Journal of the Wireless Society of London, 3, pp. 49-51, May, 1922). R.545. 

Baltimore stirred by news of Bell broadcasting radio station (Telephone Engineer, 
36, p. 48, May, 1922). R.550 

“ Broadcasting ” for the Electrical Contractor (Electrical T$mes, 61, p. 517, May 25th, 
1922). R.550/700. 

The Broadcasting Delay (Electrician, 89, p. 27, July 14th, 1922). R.550. 

“ Mr. Broadcasting ''—a friend of Y ireless (Radtvélectricite, 3, p. 188, May, 1922). 
R.550. 

News of the Broadcasting Stations (Radio, 4, p. 29, June, 1922). R.550. 

The Broadcasting Radiophone See (Telegraph and Telephone Age, 40, p. 256, 
June rst, 1922). R.55 


^ Wireless Broadcasting (Telegraph and Telephone Journal, 8, pp. 140-141, June, 1922). 


R.550. 

O. H. Caldwell. Broadcasting by Wired Wireless over the Electric Light Wires 
(Radio Topics, 2, pp. 14-16, June, 1922). R.550/470. 

R. Oarlisle. Local Broadcasting Receiver (Wireless Age, 9, p. 72, June, 1922). 


R.550/343. 
Dancing Б Rade Music on the Ocean (Science and Invention, 10, p. 47, May, 1922). 


L. de Forest. Broadcasting pioneers (Electrician, 88, p. 657, June 2nd, 1922). 
R.550/094. 
Ford Motor Radio Broadcasting Station WWT. (Radio Topics, 2, p. 7, June, 1922). 


$50. 

J. E. Genner. “Broadcasting, I.—Some Notes for the Electrical Contractor 
(Electrical Times, 61. pp. 535-536, June rst, 1922). коо оо 

J. E. Genner. Wireless for the Home (Good Housekeeping, 1 ‚р. 49, July, 1922). 


R.550. 

P. W. Harris: Speech and Music from the Ether (Conguest, 3, pp. 309-312, June, 
1922). R.550. 

Р. W. Harris. How Wireless Works (Conquest, 3, pp. 355-357, July, 1922): 
R.550/090. . : 

А.Н. Hinderlich. Relative Merits of Different Wireless Sets (Electrical Times, 
61, pp. 561-562, June 8th, 1922). R.550'343. 

The Introduction of Radio Te lephony in TEM (L'Awdion, 2, pp. 17-20, May 15th, 
1922). R.550. р 

F. М. Lantz. More about receiving wireless ое reports (Telephony, 52. 
p. 22-23, February 18th, 1922 R.55 

D. а. Little. Radio Equipment al “KDKA, E Journal, 19, pp. 245-349. 
une, 1922). R.550. | b 

E.W. Marchant. Wircless Broadcasting (Electrical Review, 90, p. 832, June 16tb, 
1922). R.550. : 

W. Noble. Broadcasting—Its Inception and Management (Popular Wireless, 1, 
p. 9r, July 8th, 1922). R.550. | al 

A. Nyman. The telephone broadcasting ees at East Pittsburg (Electric Journa, 
I9, PP- 242-244, June, 1922). К. бо 

Radiophone Service on Moving Trains (Telegraph and Telephone Age, 40, pp. 259299 
June rst, 1922 R.550/533. 

A. Richardson. Church Broadcasts its own Sermons (Science and Invention, 10, 


р. 154, June, 1922). R.550. 
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G. R. Troxell. A di aer Set for Broadcast Reception (Wireless Age, 9, pp. 70-71, 
June. 1922). 550/341. 
The U.S. Post Office Radiophone System (Wireless Age, 9, p. 6r, June, г 22). 


R.550 
The Vogue ot the а іп America (L’Electricué pour Toms, 4, pp. 119 120, 
ay 31st. 1922 
W J Z.—4A wake through the Radio Corporation-Westinghouse Broadcasting Station 
at Ne New Jersey (Wireless Age, 9, pp. 36-37, June, 1922). R.550/610. 
P.M. I une an o Broadcasting Receiver (Wireless Age, 9, p. 71, June, 


ү 2). 
м.а. W. Mitchell. Time Signals and Weather Reports (Wireless World and Radio 


Review, 10, pp. 426-429, July rst, 1922). 

A general introduction to the subject, with a world map of radio stations making 
ша transmissions, and а list of regular transmissions from the Eiffel Tower, Paris. 

551/553 
м.а. w. | Mitchell. Time Signals —How Clocks are Checked with Scientific Pre- 

cision (Wireless World and Radio Review, 10, pp. 475-479, July r5th, 1922). 

A list of the radio stations of the world transmitting time signals is given with 
particulars of the signals. The arrangements for using the signals of highest accuracy 
are described. К.551/090. 

L. E. Whittemore. Radio and Тишек еи (The Manufacturing Jeweller, 70, 
p. 1049-1050, May 25th, 1922). R.55 

Transmissions by the Air Ministry (Wireless W orld and Radio Review, 10, p. 459, 
July 8th, 1922). 


Notifies changes i in the times of transmissions. R.553. 
Weather Reports from the Eiffel Tower (Electrician, PE ү 804, June 30th, 1022). 
A note re additions to the data transmitted. К.5 
Я. Н. Moulton. Grain Quotations by Radiophone. tw tireless Age, 9, pp. 56-57, 
June, 1922). R.556. 


R.Lenier. Secret wireless missions during the War (Radio- Revue, 1, pp. 12-14, 
April, 1922). R.565; 5/090. 
Н.Н. Оеғгпопа and М. P. lynn. Control of Automotive Devices (Wisconsin 
Engineer, 26, 87, February, 1922). R.570. 
Church Services by "Radio (Radio News? 3, p. 1097, June, 1922). R. 580. 
H. P. Davis. is Permanency of Broadcasting (Wireless Age, 9, pp. 26-28, May, 
1922). 580. 
J.O. Freund. Radio and Music (Wireless Age, 9, p. 36, May, 1922). R.580. ` 
Q. W.O. Howe. The Radio Telephone Broadcasting Boom (Electrician, 88, p. 684- 
685, June 9th, 1922). R.580 700. 
The Police Radio Telephone Network (Radto¢léctricité, 3, pp. 189- 191, Мау, 1922). 
Includes illustrations of portable apparatus used by the French police. R.58o 
D. W. Richardson. The Lackawanna Railroad Radio Experiments (Radio eui 
3, р. 1092, June, 1922; Wireless Age, 9, pp. 59-60, May, 1922). 
The apparatus used in some special tests is described and illustrated, together with 
tbe results of communication tests with an express train. R.580. 
R. 8mith. Radio in Chicago Schools (Radio News, 3, p. 1071, June, 1922). 
Deals with the use of radio broadcasting for distributing specíal lectures, etc., 
to scattered educational centres. R.58o. 
шы by Radio (Radio News, 3. p. 1094, June, 1922). R. 580. 
lin. Transatlantic radio transmission of drawings aud designs (L'Onde 
Electrique, I, pp. 271-283, May, 1922). 
A description of the apparatus used by the author with some examples of the 
transmission. R.582. 
E. Belin. On the Transmission of Writing and Drawings by Wireless Telcgraphy 
(Comptes Rendus, 174, pp. 1623-1625, June roth, 1922). К. 582 - 
J. Boyer. Berlinograms : How Pictures can be Transmitted by Wire and Wireless 
Conquest, 3. pp. 318-322, June, 1922). R.582. 
A. N. Goidsmith. World-wide communication (4 nnales des Postes, Télégraphes et 
Téléphones, 11, pp. 615-649, May- June, 1922). R.590. 
The applications of radio telephony in the United States (А nnales des Postes, Télé- 
graphes et Téléphones, 11, pp. 687-688, May- June, 1922). R.591. 
F.M.Outlagk. New Wireless Era in Australia (Sea, Land and Atr, 5, pp. 114-128, 
May rat, 1922. R.592. 
Empire Wireless Scheme Tom 88, p. 802, June 3oth, 1922). 
A note re the bearing of the propose d direct radio service between Australia and 
England upon the Imperial Chain. R.592. 
Imperial Wireless Communication (Engineer, 113, pp. 591-592, May rath, 1922). 


R.592. 
Radio Telegraphy in the British Doininions (Radioclectrictté, 3, p. 221, May, 1922). 


R.5 
M. Metz. "The (French] Colonial radio network (Annales des Postes, Télégraphes el 
Téléphones, 11, pp. 597-614, May- June, 1922). 
An outline of the scheme is followed и a detailed statement of the work accom- 
plished on each of the stations. R.59 
Australian Wireless Services (Electrician, эв, р. 799, June 30th, 1922). R.599. 


R. 600. RADIO STATIONS (DESCRIPTIONS, Eto.). 


L. W. Austin. Long Distance Radio Telegraphy (Engineer, 113, pp. 527-528 
April 28th, 1922). R.600. 

J. F.J. Maher. Radioin Mexico (Wireless Age, 9. pp. 60- 61. May, 1922). R.600. 

Britain's Greatest Station (Popular Wireless, 1, pp. 52-53. June 24th, 1922). 
A short illustrated description of Carnarvon radio station. R. 610. 

Europe s Storm Predicter (Radio Neus, 3, p. 1101, June, 1922). 

E A short illustrated dese pues of the radio installation on Jan Mayer’ Island. 
510. 

Berne Radio Station (Wireless World and Radio Review, 10. pp. 439- 443, July 8th, 


1922). 
An illustrated description of the transmitting apparatus. R.6 
The radio station at Sainte Assise (Bulletin de la Société Belge ae Electriciens, 36, 
рр. 92-94, March-April, 1922). R.6rr. 
New C.W. Station at Presidio of San Francisco (Radio, 4, p. 10, June, 1922) 
R.612/550 
Ship "clo of the [French] Mercantile Marine (Radto- Revue, 1, pp. 36-41, May, 1922). 


R.61 

L. Chaulard. High power radio stations from the financial point of view (А nnales 
des Postes, Télégraphes et Téléphones, 11, pp. 351-381, March-April, 1922). 
R.620. 

©. W. О. Howe. Notes on Wireless Matters (Electrician, 89, pp. 32-33, July 141“ 


1922). - 
Deals with Wireless Watchers and with the Slide-back Thermionic Voltmcter. 
R.620/261. 


R. 700. RADIO MANUFACTURING. 


The He merchants’ opportunity. The public demanding wireless (Electrical 
News (Toronto), 33, p. 135, EAD I5th, 1922). . 700 
Monopoly in de equi T ral inquiry asked (Telephony, 82, p. 23, April 
Isth, 1922 
М. D. Butler and Oo., Led. New Company (Electrician, 88, p. 701, June oth, 
1922 .700 
L. McMichael, Ltd. New Company (Electrician, 88, p. 701, June gth, 1922) 


R.7 
Radiola Wireless Telephone Parts Oo., Ltd. New Company (Electrician, 88, 
р. 701, June oth, 1922). R.700. | 
Radio instrumenta, Ltd. Formation of new company (Electrician, 88, p. 697, 
june 9th, 1922). R.700 
Protecting American Radio Industry (Radio (Toronto), $, p. 18, May, 1922). R.700. 
A. идо. Wireless Receiving Sets—Selling Points (Electrical Times, Ter. 
p. 653-654, June 29th, 1922). R.740. 
F.8. Price. Stabilising the Radio Equipment Market (Electrical World, 79, p. 1130, 
une 3rd, 1922). R.740 
M oQuieton. Advecisiug by Radio (Radio (Toronto). §, 11-12, May, 1922). 
.744. 
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R. 800. NON-RADIO BUT ALLIED SUBJECTS. 


W. а. Cady. A piezo-electric method for generating electric oscillations of Constant 
frequency (Physical Review, 19, pp. 381-382, April, 1922). 

М. а. Cady. The Piezo-Electric xu do (Proceedings of the Institute of “Radio 
Engineers, 10, pp. 83-114, April, 1922). . 

The changes in the effective impedance of a piezo-electrically sensitive material 
in the neighbourhood of its mechanical natural period of vibration are utilised to 
maintain constancy of orgs apu Bea a self- “sustaining oscillation circuit. Various 
possible arrangements are 
J. R. Hoult. Tbe Mechanical Design of Switches for Inductances (Wireless World 

and Radio Reviete, 10, pp. 228-229, May aoth, 1922). R. 800. 
D. 8. MoGown. Radio storage batteries (Radio 4, p. 22, May, 1922). К. 800, * 
а. K. Thompson. Protection of home, self and radio apparatus against danger from 
atmospheric electricity ( Wireless and Aviation News, 5, рр. 10-11, April, 1922). 
800 


R. 
SREO danger to antenna small (Aerial Age Weekly, 15, p. 186, May 1st, 1922). 


800. 

Radio popularity has caused increase in battery demand (Electrical World, 79, p. 755, 

April 15th, 1922). 800 
. Bourgeois. Radio Telegr anhy and Telephony by infra-red rays (L'Electricien, 
53, pp. 274-279, June 15th, 1922). 
Describes arrangements developed during the war. R.809. 

W. а. Cady. A method of testing plates from piezo-electric crystals (Journal of the 
Optical Society of America, 6, pp. 183-185, March, 1922). R.800. 

M. Dieckmann and A. Qebbert. ‘The Amplification of the Current from Photo 
Electric Ey (Jahrbuch der drahtlosen Telegraphie, 19, pp. 55-58, January, 
1922). .8oo. 

A New Electrical Phenomenon (Electrical Review. 90, p. 848, June 16th, 1922). 

Refers to some applications of the phenomena recently described by Messrs. Johnsen 

and Rahbek. R.800; 367. 

R. О. Gibbs and E. L. Meacham. Photo-electric Phenomena in Coated-Filament 
Audion Bulbs (Physical Review, 19, pp. 415-416, April, 1922). R.800. 

E. L. Hall and J. L. Preston. А high-voltage storage battery for use with electron 
tube generators of radio-frequency currents ( Touma of the Optical Society of 
America, 6, pp. 177-182, March, 1922). R.800. 

С.Е. Hamann. Charging Storage Batteries from A.C. (Wireless Age, 9, pp. 52-53, 
May, 1922). 

Deals with arrangements of the Tungar rectifier. R.800. 

F. H. Haynes. Methods of Deriving Valve Current from Public Supply Mains 
(Wireless World and Radio Review, то, рр. 343-345, June 17th, 1922; R.800. 

Do Insects Communicate by Wireless ? (Raditoélectricité, 3, pp. 215-216, May, 1922). 
R.800. 

©. Е. Lane. Minimum Sound Energy D Audition for Tones of High Frequency 
(Physical Review, 19, pp. 492-497, М 1922). R.800. 

E. Montoriol. Increasing the Output of Submarine Cables by the Use of Valve 
Amplifiers (.4 nales des Postes, Télégraphes et Téléphones, 11, pp. 3-27, January- 
February, 1922). R.800. 

E. F. Northrup. Recent progress in high-frequency inductive heating (Electrician, 
88, pp. 565-566, May 12th, 1922). R.500. 

8.0. Pearson aud Н. St. G. Anson. Demonstration of Some Electrical Properties 
of Neon-Filled Lamps (Proceedings of the Physical Society of London, 34, 
pp. 175-176, June 15th, 1922). К Зоо. 


- A Rectifier for Alternating Current for Charging Accumulators (Wireless World and 


Radio Review, 10, p. 397, June 24th, 1922). R.800. 
8. A. Stigant. The Influence of Condenser and Choke Coil Protective Devices on 


Travelling Electric Waves (Electrical Times, 61, pp. 453-454, May rith, 
pp. 451-482, May 18th ; pp. 505-506, May 25th, 1922). 
Many diagrams are given illustrating the effe sh of various apparatus upon the shapc 
of the wave-front of a travelling wave. 
H. тоа Selenium Cells and Light Telephony (Zeitschrift Sar lechnische Physik, 
118-120, April, 1922). .Зоо 
J. Velas ke. Piezo-electric activity of Rochelle salt under various conditions 
(Physical Review, 19, pp. 478-491, May, 1922). R.800 
J. Valasek. Some Optical and Electrical Properties of Rochelle Salt (Physical 
Review, 19, pp. 529-530, May, 1922). 
Abstract of. paper read before American Physical Societ y. R.800. 
kp died Oo. brings out new rectifier for radio batteries (Telephone nevi 
p. 48, May, 1922). R.800. 
The Eiki УЕА Radiophone Broadcasting Station (Radto News, 3, р. 1089, June, 
1922). 
An illustrated description. R.810. 


e R. 900. MISCELLANEOUS. 


General Ferris elected member of the French mua) of Sciences (Le T. S. F. 
Moderne, 3, p. 57, February, 1922). . 900 

L.O. Krueger. Ultra violet light, its uses e possibili ties (General Electric Review, 
25, Pp. 316-324, May, 1922). 

8. O. Pearson. Thc Production of Eleciric Тире by the Neon Tube (Wireless 
World and Radio Review, 10, p. 284, June 3rd, 1922). goo. 

J. P. Wibaut. A demonstration of the electrical and acoustic fecti of magnetic 
hysteresis (Physica, 2, pp. 154-157, May, 1922). 

Wireless Wavemeters (Electrician, 88, p. 602, May roth, 1922; Wireless World and 

adio Review, 10, p. 360, June 17th, 1922). 

Refers to a claim for award for invention of the Townsend wavemeter. R. 900. 
On the new radio nomenclature (Radtoélectrictté, 3, p. 146, April, 1922). 

Criticises the suggestions made by the Allied Technical Radio Committee (1921) 
relative to the nomenclature for use in connection with radio-communication, and in 
e DES the suggestion for the substitution of '' kilocycles per second '' for waves 
ength R. goo. 

New York's Amateur Radio Show (Wireless Age, 9, pp. 17-28, April, 1922). R. goo. 


Institution Notes. 


The annual convention of the MUNICIPAL TRAMWAYS ASSOCIA- 
TION will be held at Newcastle-on-Tyne on the 13th, 14th and 15th 
inst. 

The Annual General Meeting of the FINSBURY TECHNICAL 
COLLEGE OLD STUDENTS’ ASSOCIATION will be held at the College 
on Friday, September 29th, at 6.30. 


A meeting of the NATIONAL ASSOCIATION OF SUPERVISING 
ENGINEERS will be held at St. Bride's Institute, Ludgate Circus, 
London, on Tuesday, September 12th, when Mr. W. E. Hightield 
will deliver the presidential address. The chair will be taken at 
7.30 p.m. by Mr. T. H. Windibank. 


At the opening meeting of the BRITISH ÁssociATION on Wednes- 
day, it was announced that the meeting next year will be held at 
Liverpool. Prof. Sir Ernest Rutherford has been nominated 
by the Council for the office of president, and Mr. F. E. Smith, 
F.R.S., Director of Scientific Research at the Admiralty, has 
accepted the post of general secretary to the Association in the 


place of Prof. H. H. Turner. Prof. J. L. Myres will continue to act 


as his colleague. 


i 
і 
i 
i 
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The following abstract from some of the specifications recently 
specially 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


published have been 
by Messrs. Mewsnurn, ELLIS & Co., Chartered Patent Agents, 


70 and 72, ncery-lane, London, W.C. 
COMPLETE ЅРЕСІРІСАТІСИЗ. 
182155 Parkin, T. D. Wireless telegraph calling or alarm devices. (31/1/21.) 


(Cognate application, 24652/21.) 


182 161 MEcuaNs, LtD., and MECHAN, H. Electrica] apparatus for producing at 
a distance indications of the rotation and direction thereof of rotatable 
shafting and the like, particularly propeller shafts of ships. (2/3/21.) 

182 168 AGATE, C. S., and WiLLANS, P. W. Means for generating continuous electric 
oscillations. (21/3/21.) 

182184 RELAY AUTOMATIC TELEPHONE Co., Ltp., and Epwarps, W. D. Electro- 
magnets. (25/3/21.) 

182 194 ТАТЕ, G. E., and MouKHovsE, F. О, Holders for electric lamps. (24/3/21.) 

182195 Jackson, Sig H., Рніирот, A. J., and BRITISH SCIENTIFIC INSTRUMENT 
RESEARCH ASSOCIATION. Method and means for regulating the degree 
of vacuum in X-ray tubes. (24/3/21.) 

160 807 Aron, Dr. A. Electric dry battery cells. (29/3/20.) i 

182 218 \Унїррїхстох, R. Wireless telephony. (31/3/21.) 

182 227 BAERLOCHER, R. F. Liquid electric controller. (5/4/21.) 

161 521 GES. FUR DRAHTLOSE TELEGRAPHIE. High-frequency telephone systems. 
(9/4/20.) 

APPLICATIONS FOR PATENTS. · 
August 14. 
22019 С. R. Jarman. System of exploding air bombs, etc., by wireless waves. 


22024 
22055 
22 073 
22 079 
22 oo 
22 085 
22 094 


22 106 
22118 


22 136 
22 148 
22150 
22155 
22 161 


22 162 
22 200 


22 20I 
22 220 


22 245 


22 25I 
22 264 
22 265 
22 275 


22 279 
22 309 
22 314 
22 317 
22 321 
22 322 
22 323 
22 324 
22 328 


22 329 


22 335 
22 337 


22 368 
22 430 


22 439 
22 442 


22 456 


22 468 
22 478 
22 481 


22 500 


22 522 
22 525 


22 $31 
22 532 
22 539 
22 544 
22555 


22 561 
22 $72 
22 573 


22 585 
22 59! 
22 592 
22 620 
22 626 
22 631 


22 648 
22 651 
22 075 


22 084 
22 606 


22217 and 22 718 Н. W. PARKER. 


22725 


LW. В. SAYERS. 


A. M. TavLoR. Electric transmission systems. 

E. LANCASTER and F. R. Smitu. Electric route indicators, signs, etc. 

HASLER AKT. Ges. Electric relay. (24/8/21 Switzerland.) 

C. E. Gooprum and C. Haines. Means for testing ignition systems. 

Electric machines. / 
ETABLISSEMENTS DEESSE. Driving devices for magnetos. 
J. CRosrigLD AND Sons, H. J. WHEATON and 
battery. 
М. W. McLacuraw. Telephones. 
E. C. R. Marks (LEICH ELECTRIC Co.) Timers. 
August 15. 

Masts for wireless acrials, etc. 

Variable electric resistances. 


f 


(26/8/21 France.) 
. P. HirpircH, Electric 


H. LoNGLAN. 
A. E. TAYLOR. 


T. F. Warr. Induction motors. 
M. J. Mason. Receivers for telephony, etc. 
BRook.HinsTANDCO..and J. A. Hirst. Electriccontrolswitches and currenti 


regulating means for motor starters, etc. 
Brook, Higsr AND Co., and J. A. Hirst. Switchgear for electric motors. 
METROPOLITAN-VICKERS ELECTRICAL Co., and N. G. Lancrisu. Protective 
systems for polyphone circuits. 

F. W. LE TALL (WESTINGHOUSE ELECTRIC AND MANUFACTURINGCO.) Electric 
wave-transmission systems, 
C. Dacnary and L. ViqguiER. 

(28/1/22 France.) 
E. G. Casey. Electric light reflector for street name plates. 


August 16. 
Valve wireless broadcast receiver. 


Establishing high voltage electric circuits. 


D. S. Р. ApAws. 

Е. Hornsy. Electric insulation. 

F. HonNBv. Inductance coils for wireless apparatus. 

A. p Device for altering position of electric lamp suspended from 
cable, etc. 

F. N. RowLEv and A. W. WiLLIAMS. Securing proper carth connections. 

METROPOLITAN-VICKERS ELECTRICCO., and J. B. HANSELL. Electricswitches. 

T. L. James. Telephone receivers. 

J. B. Bianco. Alternating current systems for motor vehicles. 

B. T.-H. Co. (G. E. Co.) Control systems for arc welding apparatus, 

WESTERN ELECTRIC Co. Electric magnetic devices, (16;8;21 U.S.) 

WESTERN ELEcTRIC Co. Telegraph systems. 

Н. GaARpE. Electric lampholders and switches. 

Vickers, Lrp.. Sir J. MCKECHNIE and L. H. BATEMAN. 
and reversing mechanisin. 

CABLES AUTOMATIQUEO MicHOUD Soc. ANON. 
(7/9/21 Switzerland.) 

VEIFA-WERKE AKT. GES., and F. DESSANER. High tension transformers. 

AUTOMATIC TELEPHONE MANUFACTURING Co., and A. E. Hupp. Railway 
signalling systems. 


Electric driving 


Electric transmission devices. 


August 17. 

M. GruBER. Rotating field magnet for high speed electric machines. 

J. Stone anv Co., and A. Н. Darker. Electric lighting installations on 
railway vehicles, etc. 

S. McLean. Means for dimming lights of vehicles. (24/8/21 N.Z.) 

RELAY AUTOMATIC TELEPHONE Co., and B. B. JonNsoN. Automatic telephone 
systems. 

M. P. PEDERSEN and N, F. Prass. Incandescent lamps. 


August 18. 

F.C. Hare. High tension electric battery boxes. 

W. Mears and T. RuBen. Electric system of railway signalling. 

К. Boscu Акт. Ges. Electric lighting and starting machines for motor 
vehicles. (19/9/21 Germany.) 

О. StmmeEN. Electrically controlled valve gears for reciprocating engines. 
(24/8/21 Germany.) 

K. VAN WysiECKI. Capacitative compensation of alternating circuits. 

and 22 526 A. Н. RaiLiNG, К. G. ЈАКЕМАМ and M. L. Kann. Electric 
governor for prime movers. 

A. C. INGLE. Telephone transmitters. 

C. C. ARMSTRONG. Electric cooking or heating devices. 

A. L. Mackay and D. S. O’DoNNELL. Telephone mouthpieces. 

J. W. CLoup. Electric switches. 

METROPOLITAN- VICKERS ELECTRICAL Co. (WESTINGHOUSE ELECTRIC AND 
MANUFACTURING Co.) Power transmission systems. 

V. B. Learoyp. Electric liquid heaters. 

D. S. WiıLLia{s, E. I. Davin and G. F. FLANDERS. 

B. T.-H. Co., and A. S. FITZGERALD. 
apparatus. 


Electric signalling devices. 
Alternating current protective 


August I9. 
J. Fressati and F. W. SeLLaRs. Variable b. t. wircless battery cabinet. 
KIRCHHOFF AND Co., and E. OPPEN. Electric gas purifiers. (16/9/21 Belgium.) 
A. TaYLor and H. D. Taytor. Electric projection lamps. 
H. H. Tuompson, W. Box and A. E. Davies. Magnetic separators. 
A. JANNES. Repairing worn-out electric lamps. 
AUTOMATIC TELEPHONE MANUFACTURING Co. and H. H. Harrison. Tele 
graph systems. 
E. С. R. Manks (SALVISBERG FABRIK ELEKTRISCHE Kocn с. HEIZAPPARATE 
SALvIS). Combined gas and electric cooking apparatus. 
N. W, PRANGNELL. Shades for incandescent lamps. 


August 21. 
С. К. C. Waite. Electric circuits and switches, 
E. T. CHAPMAN. Variable condenser for wireless receiving apparatus. 
Н. Cuarris-SowERBY. Acrials for wireless telegraphy. etc. 
Crystal detector for wireless apparatus. 
J. W. and J. H. Ewart Generation of electric powcr from water supplies. 


, 23166 E. JOHNSON. 
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22726 GES. ruR DRAHILOSE TELEGRAPHIE. 
(22/8/21 Germany.) 

22735 FELTEN AND GUILLEAUME AKT. GES. 
Germany.) 

22751 MEGvIN Акт. Ges. and J. Н. LEoPorp. 
treatment of residues of fuel. 

22754 R. H. MARRIOTT. 


High frequency telephone systems 


Couplings for electric cables. (20/8/21 
Magnetic separating process for 
(21/8/21 Germany.) 
Telephonic receivers. E 
August 22. . 
Wireless telegraph receiving apparatus. 
22790 К. WRicHT. Bush for electric tubing and conduits. 
22820 O. F. Foss. Multiple fuse plugs. 
22 835, 22 836 and 22 837 L. J. Hunt. Alternating current machines. 
22 839 J. W. PANTRIERO. Electric lamps. 
22 850 А. H. STEVENS (AHLMsS). Electro-magnetic transmission mechanisms. 
22851 C. E. Е. Auiws. Controlling system for electro-inagnetic transmission 
mechanism. 
22 859 W. D. Nickum. Electrolytic apparatus and method of depolarizing same. 
22 865 С. H. Coriins, Wireless receiving apparatus. 
22869 B. T. Н. Со. (С. E. Co.). Automatic switching apparatus. 
22876 A. GREEN. Electric switches. 
22885 W.DUBILIER. Connecting device for radioreceiving systems. 
August 23. 
and 23903 J. T. Jackson. Miners’ electric safety lamps. 
C. DEGNISNE and F. DEssaAUER. Production G{clectrical а сварен vacuum 
tubes. 


22 773 E. Y. ROBINSON. 


(23/5/22 U.S.) 


23 902 
22 967 


August 24. 

Electric generators. 

Condensers for wireless telephone and telegraph apparatus. 

Electric burglar alarms, etc. 

A. PEREGO. Radio telephone and telegraph recciving and transmitting 
station. (25,8,21 Italy.) 

SIEMENS Bros. AND Co. and C. R. Riper. Electric soldering irons. 

G. SHEARING, E. J. GRAINGER and L. С. Preston. Wireless transmission by 
therinionic vacuum tubes. 

L. G. PRESTON and N. SHUTTLEWORTH. 
alternating currents. ” 


F. WEsTWOOD. 
R. S. Woops. 
E. R. SMITH. 


22971 
22976 
23 008 
23015 


23 020 
23023 


23024 Generation of high frequency 


23028 E. E. Moore. Switching for tuning wireless scts. 

23029 E. E. Moore. Lightning protector for wireless receiving sets. 
23030 E. E. Moorg. Fixed condensers having small valves of capacity. 
23034 B. T.-H. Co. Electric heaters. (24/8/21 U.S.) 


23 035 
22 O41 


B. T.-H. Co., Н. Drecnokn and H. F. FARMER. Motor control systems. 
MET.-VicKERS ELECTRICAL Co. and С. A. CHEETHAM. 
sub-station systems. 
A. M. Carty. Holders for incandescent lamps. 
AUTOMATIC TELEPHONE MFG. Co. Telephone systems. 
August 25. 

23 104 H. LitTLEWoop. Rail joints for tram ways, etc. 
23108 J. H. REYNER. Variable inductances. 
23 112 and 23 113 CROMPTON AND Co., and W. F. Jokes. Electric resistances. 
23 114 CROMPTON AND Co. and W. F. Jones. Electric rheostats. 
23115 CROMPTON AND Co. and W. G. Situ. Electrical instrument cases. , 
23125 А. G. Evam. Electric striking and chiming apparatus, 
23138 A. J. HENDERSON. Telephone receivers, сіс. 
23142 B. T.-H. Со. (G. E. Co). Systems of electric control. 
Automatic circuit breaking device. 
23168 E. and К. F. BLasER. Current converters. 

А i August 26. 
23196 ErFANDEM Co. and J. EATON. Electric hand lanterns. 
23216 C. TER Cock. Electrically operated change-speed gear. 
23 233 and 23 234 B. T.-H. Co., C. H. Воксеѕѕ and J. Gray. 


Automatic electric 


23 046 


23 062 (11/10/21 U.S.) 


Thermionic valves. 


Prices of Metals, Chemicals, etc. 


TUESDAY, SEPTEMBER $ 


Price. Inc. Dec. 
Copper— 
Best Selected .. per ton £66 o o 15S. — 
Electro Wirebars .. 8 £70 15 о 1 55. — 
H.C. Wire, basis .. per lb. ов. тоа. #4. — 
Sheet "n sa 5 os IOjd. — — 
Phosphor Bronze Wire (Telephone) — 
Phosphor Bronze Wire, 
basis .. per lb. 1з. 26d. id. — 
Brass 60/40— 
Rod, basis is % 7d. — — 
Sheet, basis ста Е 93d. — — 
Wire, basis A is 104d. — — 
Pig Iron— 
Cleveland Warrants perton {4 15 o — — 
Galvanised ^ steel 
wire, basis 8 S.W.G. „ £18 о o — — 
Lead Pig— 
English .. wi d £25 10 о 105. od. — 
Foreign or Colonial " £24 2 6 78. 6d. -— 
Tin— 
Ingot ws ex i £159 15 o f1 5 о — 
Wire, basis .. per 10. 2s. 2d. — = 
Aluminium Ingots .. perton тоо o o — — 
Spelier .. na pa „ £31 7 6 158. ой. — 
Mercury ao ix bottle {12 15 о  5s.od. = 
Sulphur (Flowers)—Ton {10 тоз. Sodium Chlorate—Per lb. 3d. 
» (Roll-Brimstone)—perton Sulphuric Acid (Pyrites, 168°) 
9 10s. ton, £7 10s. 
Sodium Bichromate.—Per lb. 5d. Copper Sulphate.—Per ton, 


Borie Acid (Crystals). Per ton 460. £26 53. 
Rubber.—Para fine, 10jd.; plantation 1st latex, 7d. 
The metal prices are supplied by British Insulated & Helsby 


Cables, Ltd., and the Rubber prices by W. T. Henley's Telegraph 
Works Company. 
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Notes of the Week. 
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The London and Home Counties Electricity District. 

WE regret to notice that there is a movement to organise 
the municipal electricity undertakings in the Greater 
London area on an exclusive basis. The idea is to co-ordi- 
nate supply in their own areas, and already Stepney, 
Hackney and other Borough Councils have expressed 
approval of the general principle of a scheme, which 
emanates from the Conference of Local Authorities owning 
electricity undertakings. If such co-ordination succeeds, 
we are afraid that the difficulties in the way of reorganising 
the supply industry in London and the Home Counties as 
a whole, and of forming a Joint Electricity Authority, will 
be greatly increased. 


Ealing Effects. 

WE presume that the decision of the Electricity Com- 
missioners in the Ealing case is mainly responsible for 
this present step by the local authorities. At this stage 
we do not desire to say anything that would add to the 
difficulties of the position, but we would appeal to those 
concerned to reconsider the matter and to abstain from 
any action that would perpctuate the present illogical 
system of generation and distribution. Briefly, the Con- 
ference scheme proposes -to constitute the existing Con- 
ference as a Joint Committee (under the Electricity Acts) 
for taking over the generating side of the municipal 
undertakings and developing them and for linking up 
capital stations and main transmission lines. At best 
this would only be a partial solution of an intricate problem, 
and we cannot see how it could be worked into a complcte 
scheme for the entire district. We have no obicction to a 
committee or association for the protection of existing 
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rights and interests of municipal undertakings, but the 
proposed Joint Committee would not make for that friendly 
co-operation of all undertakings which is essential for the 
development of electricity supply. 


Power Station Salaries. 

THE proposals of the employers’ side of the National 
Joint Board of Employers and Staff Members in Power 
Stations, amending the conditions of employment and 
schedule of salaries, are set out in full in the current issue 
of “The Electrical Power Engineer." They form a 
document whose curiousness is apparent from more than 
one point of view and are an example of misplaced inge- 
nuity from which the industry might well have been 
relieved. In the first place, fundamental changes in 
existing conditions are unnecessary. For though it is 
well known that the famous schedule had in the end 
to be swallowed rather than digested by certain re- 
calcitrant undertakings, yet in practice it has worked 
well, principally because it admitted the need for a 
certain measure of rough justice to a class whose treat- 
ment by their employers has not always been of the best. 
Good, however, is only a prelude to better, and it may 
be allowed that certain changes would make for specdier 
progress. But these changes can be effected without 
disturbing the main structure. 


A Weird Change in Classification. 

SECONDLY, if changes are to be made, past experience 
should be employed to render the result more intelligible 
than it was before; confusion being, as is well known, 
the forerunner of misunderstanding. But some of the 
proposals of the employers are in another category, 
They do not remove existing anomalies. On the other 
hand, when they are examined they exhibit a fresh 
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crop of unnecessary difficulties. They seem primarily 
designed to get out of a bad bargain, and, if adopted, 
will engender irritation rather than peace. An example 
of the procedure followed is the suggested change in 
the classification. Instead of the existing “total 
capacity of the generating plant," one of two alter- 
natives (whichever results in the lower figure) is pro- 
posed: "normal continuous rated output in kilowatts "' 
(sic) or the maximum demand for one hour plus 25 per cent. 
It will be noticed that one of these standards, though stated 
' to be in kilowatts, is in reality in kilowatt hours, and 
what it really means will require careful definition. That 
in itself is a disadvantage, and a further disadvantage 
lies in alternatives being allowed at all. They will 
at best lead to a most undesirable form of *‘ wangling," 
and the consequent production of bad blood. We hope 
this part of the proposals will be dropped. 


An Unnecessary Alteration. | 

ANOTHER proposal, which we can only suppose is of the 
same character, is the suggested alteration in the schedule 
of station capacity on which salaries are now based. 
This takes the form of redistributing stations with capacities 
between д ооо kW and 30 ооо kW over four classes, and 
will have the effcct of lowering the salaries of many em- 
ployees in “ border line " stations. But, most important 
of all, nothing is said about the salaries which are to be 
the result of all thischange. In the original schedule basic 
salaries were set out on which the actual remuneration of 
the employee depended. Nothing of the kind appears 
in the present proposals. The document is therefore a 
superstructure without a foundation, and must be treated 
with the caution usually accorded to such emanations from 
Fairyland. We hardly know what to say about such an 
omission. If it is unintentional it shows great carelessness. 
If it isintentional it shows an ingenuousness which we should 
not like to ascribe to anyone in the electrical industry. 
In any event the employers’ action is most ill-advised. 
Such a scheme would substitute for the order of the 
Whitley system a condition of chaos, and would engender 
ill-feeling at a time when good will is more than ever 
necessary. 


The Organisation of Research. 

IN his address before Section B (Chemistry) of the 
British Association, Principal IRVINE referred. to the 
pioneering work of Sir DAviD BREWSTER and the lowly 
position of chemistry as an educative force in the early part 
of the nineteenth century. Schools of chemistry were then 
in their infancy, systematic instruction was difficult to 
obtain, public sympathy was lacking, Government support 
negligible, and co-operation between chemistry and industry 
almost non-existent. An illustration of the small esteem 
in which scientific aid was held by the manufacturer is to 
be found in a letter of FARADAY’s. А manufacturer had 
adopted a process developed in the course of an investiga- 
tion at the Royal Institution, with excellent results. He 
wrote to FARADAY expressing his satisfaction and presenting 
him with some pairs of razors as a compliment ! 


Research—T wofold Obligations. 

PRINCIPAL IRVINE remarks that there 15 a great gulf fixed 
between the present day and a time when a debt of honour 
could be cancelled in such a manner—but we are not so 
sure. At any rate the British Association has played a 
useful part in discrediting the idea that because so much 
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scientific discovery is given “ openly to the world ” those 
who profit by such discoveries should be absolved from their 
reasonable obligations. It is truly remarked, and the hint 
should be taken by those concerned, that even where 
sclentific workers do not expect or desire personal reward 
the institutions which provide them with facilities are 
often sorely in need. As regards the encouragement of 
research—a need of which Presidents of the Association have 
hammered at year by year—the position to-day is doubtless 
much better than in the past. Government grants are 
now freely given. But it is "up to” Professors and 
Directors of Laboratories to see that such expenditure is 
justified by constructive work. А research laboratory 


filled with workers is an inspiring sight, but the guid- 


ance of these workers requires саге and wisdom if it is 
to be anything more. Principal IRVINE differs from 
those who assume that research “ cannot be taught ” and 
even requires no training. No doubt the inherent capa- 
city for research must be present, but supervision is 
necessary, especially if the professor conscientiously carries 
out his duties by associating students with his experi- 
ments, and does not rely exclusively on those who have 
passed the apprenticeship stage. Further, he should 
impress on the students the need for general culture—the 
fact "that there is literature other than the records of 
scientific papers, and music beyond the range of student 
songs." Next there is the inculcation of businesslike and 
methodical methods, and especially the avoidance of waste 
and extravagance in laboratory work—a matter which is 
apt to be dismissed in lordly fashion by the student, but 
which becomes of vital consequence when he afterwards 
has to apply his knowledge. 


Supervision of Research. 

PRINCIPAL IRVINE recommends that in cach institution 
there should be a Board or Standing Committee entrusted 
with the supervision of rescarch, which will allocate money, 
recommend additions to the teaching staff and arrange 
promotions on the basis of research achievement. Such 
matters as the creation of Research Laboratories, the 
provision. of publication. grants and the allocation of 
traveling expenses to enable workers to visit libraries, 
inspect manufacturing processes, and attend meetings of 
scientific societies would also fall within its scope. One 
other point we think should be strongly emphasised. While 
the research supervisor should be essentially a teacher 
mingling freely with students and able to recognise and 
guide gifted investigators, he should, so far as possible, be 
freed from purely routine teaching and administrative 
duties. The supervision of research in an institution of 
any size is in itself sufficient occupation for any 
one man. | 


Scientific and Industrial Research. 

THE report of the Scientific and Industrial Research 
Department [Cmd. 1735] for the -year ended July 31st 
is a document which will repay study. The first part 15 
mainly concerned with finance, and it appears that the 
expenditure from public funds during 1921-22 was £338 552, 
as compared with £427 432 in the previous year. Бес, 
grants, and interest from the “million " fund bring the total 
expenditure up to £525 584, while during the coming vear 
the corresponding figure is calculated at £342 641, a reduc- 
tion which only can be viewed with alarm by those who see 
in properly co-ordinated research the true means of further 
development. 
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Two Kinds of Research. 

RESEARCH, as has often been pointed out, is of two kinds 
—first, that which will either be immediately useful or is 
undertaken for a specific purpose. That class of research 
should be undertaken by the various Research Associations 
which are supported by the industries connected with 
them. ‘But the second class is of a more purely scientific 
kind, which has no immediate industrial application. To 
carry this on should be the work of a central body supported 
by public funds. Such a central body is also necessary 
in order that the work may be properly co-ordinated and 
waste of time and effort avoided. We fear that the value 
of research of this kind is not understood as it should be. 
But in fact its conduct adds to the wealth of the nation 
and should therefore be encouraged. The work of the 
Advisory Council is carried out with true economy and the 


Geddes Committee reported no further reduction was. 


possible. If, therefore, the grants are cut down the work 
must suffer, so that scientists and engineers must see that 
that is not allowed to take place. 


Water Power and Geography. 

WRITERS on water power problems, whether they be 
engineers, geographers or merely economists, always seem 
to approach their subject in the same way. They first 
point out that the matter has not received the attention it 
deserves, next they cheer or depress us according to our 
temperament with statistics of what has or has not been 
done. And then they conclude with a more or less specu- 
lative account of future developments and an appcal to 
those living in this country to conserve coal as they have 
little available water powcr. Мг. Н. M. Spink, who read 
a paper on “ Some Geographical Aspects of Recent Develop- 
ments of Water Power ” before Section E of the British 
Association last week, is only a partial exception to this 
rule, but it is because he is a partial exception that we may 
give some account of his arguments here. 


The Mystery of Water Power. 

THE first is that few countries have made really reliable 
inquiries into their water power resources, and that in 
making this investigation it must not be forgotten that the 
less variation in flow there is the better—or, in other words, 
that continuity is better than potentiality. This explains 
the slow development of the water powers in such places as 
Central Africa, South America, India and South-Eastern 
Asia. Nevertheless Mr SPINK is not a little cnamoured of 
the possibilities of the Congo basin, where an estimated 
100 000 000 H.P. is available, and hopes for the day when 
developments in long distance transmission will make the 
utilisation of this power a possibility. \ 


A Partly Fallacious Argument. 

THIS statement conceals Mr. SPINK's second argument— 
an argument not without its fallacies. For BUCKLE in his 
“History of Civilisation in Europe " has convincingly 
shown that the progress of modern nations depends mainly 
upon their own energy, and that this encrgy is the result of 
what may be conveniently called environment, in whose 
composition climate plays an important part. While, 
therefore, it seems theoretically possible, if coal fails us, to 
move our industries to the Congo or the forests of the 
Amazon, all historical and geographical experience, as Mr. 
SPINK will be the first to admit, is against that course 
being successful. And while, no doubt, it will some day 
be technically possible to transmit power from such regions 
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to places where it can be utilised and so make the best of 
both possible worlds, it does not seem likely that it will be 
economically feasible. 


Human Nature and Facts. | 

WE mention these facts not in any spirit of pessimism or . 
derogation, but because they are fundamental. It is only 
human that both the engineer and the economist should 
turn longing eyes on the power going to waste in the remote 
places of the earth, and it is certain that more might be 
done than has been done in developing these powers. But, 
great as the conquests of the engineer have been, he has 
not yet subdued climatic conditions, and even now there 


are large areas which are only swamp and forest, while even 


in this country there are places which the energy of man 
has not succeeded in turning to any useful purpose. Our 
present endeavour should therefore be to utilise to the best 
of our ability such water power as can be economically 
employed (and there is still much that can be done in this 
direction), while in addition, in this country at least, there 
is need for more research in the ways in which coal can be 
more efficiently utilised. 


Speed Variation and Production. 

THE eflect of speed variation on the productive capacity 
of machines is a. subject which has hardly received the 
consideration it deserves. It is known, in a general 
sort of way, that there is a “ belt’ of speed which of course 
varies for almost every individual case and that within that 
belt production increases with an increase of speed. But 
as regards the effect of constancy of speed during the cycle 
of manufacturing operations, little generally is known with 
any accuracy, though it is generally realised that the more 
constant the speed the better. This is, of course, especially 
the case in the textile industry, where the actual speed 
employed has a profound effect on the quality of the pro- 
duct and where speed variation means not only faulty 
fabric but delay and consequent loss. The analysis of this 
important question, which is given by Dr. J. F. CROWLEY 
in his Paper on “ The Use and Advantages of Electric Power 
in the Factory, as Illustrated by its Application to the 
Jute Industry," which he recently 1ead before the Royal 
Society of Arts, is therefore worth study, not only for its 
intrinsic value but to determine whether a similar study 
cannot with advantage be made of other manufacturing 
processes. 


An Ideal Reached. 

Dn. CROWLEY points out that the variations of speed in 
shafting and transmission system depend on the irregu- 
larity in the torque of the prime mover, the starting and 
stopping of individual machines on a line shaft and the 
cyclic variations in the torque of individual machines. 
Some ten years ago it was laid down that, taking every 
factor into consideration, the speed variation of a prime 
mover could be kept within 1} to 2 per cent. At the end 
of the first motion shaft the variation should be kept within 
3 per cent., though 5 per cent. was about as low as had 
been recorded, while at the machine driven the variation 
was between g to 17 per cent. As a variation exceeding 
6} per cent. at any point makes driving on automatic 
looms impossible, he laid it down as essential that this should 
be the maximum speed variation permitted, apparently 
because that was the best that could be obtained with a 
mechanically driven mill. As the result of experiments 
recently made in India Dr. CROWLEY states that at no 
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part of the mill system should the speed variation exceed 
3 to 5 per cent., and that these figures can quite easily be 
obtained with modern plant. A great many of the speed 
variations of earlier times can be directly eliminated by the 
use of the electric motor, while the adoption of either 
' individual or group driving makes the task still easier, 
so that there should be no difficulty now in keeping within 
the limits which ten years ago were laid down as an ideal 
to be aimed at. - 


The Broadcasting Position. 


WE understand that the inauguration of “ broadcasting ” 


will not now be long delayed. The rumour that a second 
series of Articles of Association had been forwarded to 
the PosTMASTER-GENERAL turns out, as we suspected, to 
be as incorrect as most of its kind, and as a matter of fact 
that part of the business is proceeding smoothly to the 
desired conclusion. The one outstanding matter of 
importance centres round the valve patent question. 
As is well known a number of patents relating to this 
important wireless apparatus are owned by the Marconi 
Company, who have offered to license their manufacture 
to members of the Broadcasting Company on terms. 
These terms have not yet been decided, and this is the sole 


cause of delay. _ 


The Amateurs’ Apparatus Trouble. 

WITH regard to the question of amateurs assembling 
their own apparatus the decision must depend on 
financial factors, for the Broadcasting Company cannot 
carry on without revenue. It has been agreed that half 
the amount received from the licensing fees will be paid to 
the Broadcasting Company by the PoSTMASTER-GENERAL, 
and 10 per cent. of the amount received for complete 
apparatus or sets sold will also be handed over by the 
constituent undertakings. If the term “apparatus " 
were extended to cover all parts sold to amateurs for 
constructing their own sets this would be a good way out 
of the difficulty, and should satisfy both sides. It is to 
be hoped that both these points will be settled as soon as 
possible, as delay is becoming more than ever dangerous. 


Shale for Generating Electricity. 

THE desire to obtain a cheap supply of electricity in 
places where coal is dear or scarce has caused many 
engineers to investigate other means of power production. 
But in some places (Tasmania and New Zealand, for in- 
stance) where great activity has been manifested in 
developing hydro-electric supply, it has been discovered 
that, owing to theYcost of the overhead lines and the long- 
distance transmission losses, water is not in all cases the 
cheapest source of power, especially where there is no 
power load. Consequently, the possibilities of lignite, or 
brown coal shale, and other forms of fuel are being investi- 
gated. At Launceston and Hobart electricity is supplied 
locally at a comparatively low rate, but it is estimated that 
the charges for the small but developing towns of North- 
West Tasmania would be so high as to put hydro-electric 
power out of the question. Fortunately, there are rich 
beds of shale in the vicinity, and it has been estimated by 
Mr. J. Lorn, of Latrobe, that these beds afford a cheap and 
simple solution of the difficulty. Analysis has shown that 
the shale contains rather more than one third volatile 
matter, one pound yielding 7 500 B. Th.U., or sufficient to 
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evaporate 6 lb. of water. This is a higher calorific value 

than the Morwell brown coal of Victoria, and it is calcu- 

lated that, given modern steam turbines, with a steam 

consumption of 12 lb. per H.P.-hour, three pounds of shale 

would generate one unit of electricity. For a generating 

station of 5 000 H.P., to give a sufficient supply for the 

needs of Devonport the capital cost would be {бо ooo, and 

the annual charges £27 000, or about jd. per unit. In the 

annual charges £6 ooo is included for interest and sinking 

fund, £3 ooo for depreciation, {11 ooo for fuel, £5 ооо for. 
salaries and wages, and £1 ооо for interest on and mainten- 

ance of the transmission line, sums which seem to be quite 

reasonable and sufficient for their respective purposes. 
Electricity would be supplied at Devonport at the genera- 

ting voltage (6 ooo V), but for Burnie and other districts 

transmission would be at 33,000 V. І 


Some New Electric Ships. 

DURING the past few years the development of electric 
ship propulsion has, through no fault of its own, received a 
serious check. Post-war conditions have meant an almost 
complete cessation of shipbuilding, and have as a natural 
corollary discouraged the adoption ‘of new ideas and 
methods. It is, therefore, with something more than the 
usual satisfaction that we chronicle the news from New 
York that two or more electrically-driven liners 1 ooo ft. 
long and of 70 000 tons are to be built by a new American 
shipping company. It is stated that the prime movers 
will be Diesel engines and that the general design will be 
that followed with some success on the latest American 
battleships. We shall watch the experiment with interest, 
but-have no doubt, if certain financial difficulties сага be - 
overcome, that it will be a success. 


Some Mechanical Tests on Storage Batteries. 

SOME interesting information regarding the mechanical 
properties of the modern storage battery is given in an 
article by Messrs. L. C. ILstEy and H. B. Вкохот in a 
recent issue of “The Electrical World." Certain other 
tests made by the Bureau of Mines had shown that the safe 
operation of the battery locomotive would largely depend 
on the proper care of the battery and on the employment 
of a battery which should be as mechanically rugged as 
possible. Four standard makes of battery were tested for 
ruggedness, the tests consisting in jarring the cells тоо ooo 
times by dropping them vertically on a timber framework 
from a height of about 2 in. 40 to 60 times per minute. In 
most cases the cells were charged and discharged during 
the greater part of the test. Readings on both charge and 
discharge after this “ јоу ride ” was accomplished indicated 
that no perceptible injury was done to the cells. 


Unnecessary Nervousness. 

AS our contemporary points out in commenting on these 
tests, “ the best of it is that this condition is due not to any 
conscious standardisation but to a general appreciation of 
sound mechanical and electrical design." We have no 
doubt, moreover, that if similar tests were conducted in 
this country British-made cells would emerge from the 
ordeal with equally flying colours. For that reason it is a 
little difficult to appreciate the psychology of some remarks 
made by Mr. D. P. DUNNE at a luncheon following the 
opening of the new Exide Battery Service Depot at Bir- 
mingham. Mr. DUNNE began by saying that, like the 
sausage, the storage battery was a mysterious contrivance. 
Its inner workings could not be brought home to the 
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public, and the best that could be done was to enlighten 
them as to whom they should consult when in need of 
information. But what was actually happening, according 
to Mr. DUNNE, was that the Press of the country were 
publishing information about storage batteries which, when 
it was not misleading, was false, and that a mistrust of this 
product was thus being engendered which was affecting 
innocent and guilty alike. This is surely a little ex- 
aggerated. The article of worth suffers very little from 
the cheap jack product, be it boomed never so wisely. On 
the other hand, the same cheap jack product is scorched 
in the heat. of its own publicity and passes away, as Mr. 
DuNNE himself points out, killed by its own claims. 


Registration of Trade Marks. 


THOUGH the practice of affixing distinctive signs to goods 
is a very ancient one, the law relating to their use and 
registration is far from satisfactory. With the extension 
of international commerce the subject tends naturally to 
grow in importance, and consequently every now and 
again persons come’ forward with suggested legislative 
proposals for removing existing grievances. The latest 
scheme, put forward in the “ Bulletin" of the Federation 
of British Industries, suggests that all trade marks should 
be registered, with the consequent implication that .un- 
registered marks should be deprived of their present 
protection. We question, however, whether, if this proposal 
were adopted, it would have the desired effect, or whether 
it would be a real solution of present difficulties. 


Goodwill in « Trade Mark. 

THE goodwill attaching to a mark that has been used by: a 
manufacturer or trader for a long time is no doubt very 
valuable ; and if its validity could be definitely assured, it 
would be more valuable still It must be remembered 
however, that, though registration is prima facie evidence 
of the exclusive right of the owner to use a mark, it is not 
conclusive, and is no bar to a claim to rectify the trade 
mark register by a prior user. Moreover, there are many 
marks in use which have a market value, but which, owing 
to the present involved and intricate rules governing 
registration, would not be accepted by the Comptroller. 
Consequently it happens that marks are often adopted in 
good faith which subsequently turn out to have been 
in prior use. This is inconvenient and often involves 
a good deal of expense and trouble. 


Foreign Legislative Proposals. 

IN Belgium there is also a demand for legislation on the 
subject, and in the United States of America a new Trade 
Marks Bill proposes to establish a register of all trade 
marks and to compel a person who uses a mark in inter- 
state commerce to register it in the Patent Office, whether 
it is validly registrable under the law of the United States 
or not. We question the, utility of a register of marks 
some of which are legally valid and some not, though it 
would assist those in search of a new trade ‘symbol, for al] 
marks in use could then be readily examined and duplica- 
tion avoided. In other countries the position is not very 
satisfactory, for complaints of inadequate protection 
are frequent. 

The F.B.I Proposals. 

THE plan favoured by the Federation of British Industries 
was drawn up by the Trade Marks, Patents and Designs 
Federation and it differs somewhat from the Belgian and 
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American proposals. It suggests that, notwithstanding 
the successful opposition by the owner of an unregistered 
mark against an application, such costs as could have 
been avoided, if the opponent's mark had been registered, 
should be awarded to the unsuccessful applicant ; and that 
an opponent who bases his opposition on an unregistered 
mark should, when filing his case, make application for the 
registration of his mark. The most objectionable proposal 
is the one which would prevent the owner of an unregistered 
mark from "applying for its removal from the Register 
when appropriated and registered by another after the lapse 
of two years from the date of application and which would 
bar an action for *' passing off" against the registered owner 
of a mark after the same period. We believe this would 
be an encouragement to dishonesty, and therefore it would, 
in our opinion, do more harm than good. 


Common Law Rights. 

THE Courts have always protected the prior user, and 
ever since the days of Queen Elizabeth there has been a 
Common Law remedy, in the shape of damages, for the 
person who was able to prove that his mark had been pirated 
or used fraudulently. Personally, we believe that while 
it might be useful to have an absolutely complete register 
of trade marks it would be a difficult, if not impossible, task 
to compile it, or to get all manufacturers and traders to 
comply with the suggestion. At first many marks are only 
known in limited, isolated districts; it is only when the 
goods to which they are attached become widely known 
that they possess substantial value, and it is then that their 
owners think about registration. For this reason, and also 
because of the fact that it is not every article to which a 
mark is applied which becomes of commercial value, 
we fear that the compulsory registration of all marks would 
not be the success which some imagine. 


Registration in England is Modern. 

IT was not until 1875 that registration was adopted in 
this country, and although it may have been the intention 
of the framers of the Act to substitute a statutory right 
based on registration for the Common Law right arising 
from user it was soon abandoned, and an amending Act was 
passed in the following year which recognised the equitable 
rights of users of unregistered marks. We recognise, 
however, that the present position of the law is unsatis- 
factory. Owing to its great importance and to the intricate 
character of the subject it should, however, receive very 


. careful and thorough examination by manufacturers and 


traders as well as by the general public. 


National and International Action Required. 

WE think the matter should be dealt with from the 
national as well as the international standpoints. The law 
of this country should be amended and the. registration 
rules should be simplified in order to encourage the compila- 
tion of a more complete list of marks than we now possess. 
In some countries, such as the South American Republics, 
only registration confers legal rights, and consequently 
British marks are constantly the subject of piracy. This 
can only be stopped by International action and by the 
preparation of an international convention which would lay 
down a code of general and uniform principles for the 
protection of the valuable rights of property in trade 
marks. Not only is it necessary to draw up an inter- 
national code; adequate provision for its enforcement is 
equally essential, and the suggested convention should so 
provide. 


—— —— ————— - — 
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The Effect of Frequency Changes on the Characteristics 
of Polyphase Induction Motors. 


By J. K. KOSTKO. 


The frequency of the supply is usually considered as a 
constant of the motor; in practice, however, there are 
numerous cases where the question of the effect of its 
changes on the performance of the motor assumes con- 
siderable importance. A user may change the source of 
the supply in his plant, involving a change of frequency ; 
a dealer in second-hand motors may have to adapt a motor 
to changed operating conditions ; a very common problem 
in a designer’s practice is to predetermine the performance 
of a given frame at an odd frequency on the basis of tests 
made at some standard frequency. It happens sometimes 
that the frequency of the supply is so unsteady that its 
variation may affect the overload capacity of the motors 
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on the Jine. For commercial reasons it is Sometimes 
desirable to use standard motors on lines of a slightly 
different frequency, etc. The solution is often obtained by 
the use of rules of a more or less general nature ; but when 
the margin of safety is small, it is preferable to study each 
case individually, if costly mistakes are to be avoided. 


All Characteristics Affected. 

A change of frequency affects all characteristics of the 
motor; but—at least in small and medium size mótors— 
only its influence on the heating and power elements 
(maximum and starting torque, maximum power) is of 
decisive importance, inasmuch as the choice of the new 
winding for an existing motor or of the size of the frame 
for a new motor are in most cases determined only by these 
elements. The heating cannot be treated quantitatively 
without arbitrary hypotheses on the variation of losses 
with the frequency and of the ventilating features with the 
speed ; but the determination of the power elements at any 
frequency on the basis of their values at some other 
frequency is, theoretically, a very simple matter; in 


practice, however, it is a rather tedious process, involving . 


either lengthy calculations or a new circle diagram for each 
frequency. The object of this article is to show that for 
any one of the power elements the ratio of values at two 
different frequencies depends only on the ratio of these 
frequencies and on a simple function of the constants of 
the motor, so that, with the aid of the curves given below, 
it is possible to find these ratios without any calculation. 

For the sake of simplicity the study will be based on the 
approximate circle diagram of Fig, І but it can easily be 
shown that the results hold good for the exact (or tilted) 
diagram of Fig. 2.* 

Let Е, be the applied voltage at frequency f, 7,=resist- 
ance, and x,=reactance of the stator; 7, and x, —of the 
rotor (reduced to the primary). In Fig. 1 let L be the 
locked point, and CB=the added primary copper loss 
line. Then 


* In all rigour this is true only if the radius of the exact circle is 
inversely proportional to the frequency, as in the approximate 
diagram. The analytical expression of the radius (which can be 
found in Arnold, ‘‘ Wechselstromtechnik," vol 5, p. 94) shows that 
the error involved in this assumption is entirely negligible. 

t In the exact diagram of Fig. 2 the point B is defined as the point 
corresponding to the slip s--« (see, for instance, '' Journal of the 
American Institute of Electrical Engincers,'' April 1921, pp. 
326-332). The same definition applies to the point B of the 
approximate diagram, Fig. 1. 


Hp CD n. pp C xn сс Bi 
1 E, 4 +X, 
therefore, 
CH ICL? XY охх | 
cot *—HD CC, х ру" и (1) 
Similarly : 
BOE с кє E" 
rı t?” (2) 


Cot « and cot є at frequency f, will be denoted by m, 
and я; respectively. 

Let M and N be the points of the maximum torque and 
maximum power respectively. If R is the radius of the 
circle and MA | to CB, then the maximum torque T} 
(in synchr. watts) is 


E, x MMi E, x МА = : R—R sin a Гу E, 2 

| COS « COS « 2 (xF xa) a) 
саа. Tint ERA eee RM (3) 
I+ /1+ cot? « 2r Тут? 


The maximum power P, (watts) is found in a similar 


way : zs f 
P,—E, ММ TE 


2(r-r) I+V1I+n,? 


— (4) 


The starting torque 5 1 (in synchr. watts) is 
: CL? x ,—CC,? xcos? exr, 
Ej? Er I 
(nan 
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Assuming first that the winding of the motor is not 
changed, let T,!, Pa, 5, be the power elements, and E,— 
the supply voltage at frequency f, Since m and я are 
proportional to the frequency, T,!, P}, and S,! are obtained 
from expressions (3), (4) and (5) by substituting for Е,, 


2 and s, hs ? respectively. The 


ГА Л 


2 
etc., will contain (©) as a factor: this rela- 
1 


m, and n, the values E,, m, 


. Т! 
ratios Тт 
tion expressing the proportionality of all power elements 
to the square of the applied voltage is so simple that nothing 


would be gained by retaining p. in the final expressions ; 


for the sake of simplicity it is better to eliminate it alto- 
gether by assuming some fixed ratio of voltages at f, 
and fj. When adapting a motor to a new frequency, the 
usual practice is to keep the flux density approximately 
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; this 


The correction for 


constant, which is expressed by the relation Ё =h. 


assumption will be made in the article. 
a different ratio of voltages is obvious. 

Let T and S be the maximum and the starting torque 
in mechanical units, so that 


Ten h and =e d then, with p 
T, f ЕМЕ 
Тү С R” xd: ym (m. 7 Tm (6) 
piu) хир 
i h LE / o (n Л) daos (7) 
5, fay ttm’ 
Si ft EO ГОЛ E УГ E (8) 


1e. each ratio of the power elements contains only ratio 
h 2 and one of the constants m and n. These constants 


Á 

remain within comparatively narrow limits for different 
sizes of motors, so that it is possible to represent the 
relations (6), (7) and (8) between 2 etc., and Ja by curves 

1 1 

calculated for a sufficient number of values of m and n. 
Figs. 3, 4 and 5 give such curves covering a range of motors 
from small fractional H.P. up to about 50 н.р. With the 
aid of these curves the power elements at any frequency 
can be obtained from the corresponding elements. at some 
xix, 


standard frequency if the two constants m=cot «= = 
1 


and n=cot eaa have been determined for this 
| 1 2 

standard frequency either from their analytical expressions 

or directly from the circle diagram. It is sufficient to 

consider only the case /,< f, because, with m and ^ pro- 

portional to the оваз, it is always possible to reduce 
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FIG. 4. 


the known values of m and n to the values corresponding 
to the higher frequency fı. 

The expressions (6), (7) and (8) can be used for the calcu- 
lation of curves covering any desired range of the constants 
тапа я. Even in cases where such curves are not available 
these expressions can be used with advantage instead of 
the usual method of plotting a circle diagram for the new 
frequency. 

If the motor is to be rewound for the new frequency, 
the curves of Figs. 3, 4 and 5 are still applicable, provided 
the nurnber of poles, the style of winding and the amount 
of copper remain the same (the latter at least approxi- 
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mately). This results from the fact that if these conditions 


are satisfied, a motor rewound with A times as many con- 
ductors as before may be considered as the exact equivalent 
of the original motor, but wound for the voltage Л x E, 
The elements T, S, and P remain the same, and, since the 
20 


h 
O i- 
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flux density is also the same,’the power elements at the 
new frequency can be obtained directly from the curves 
of Figs. 3, 4 and 5. Another way of proving it is to 
observe that rewinding of the motor under limitations 
mentioned above does not affect its constants m and m, 
because resistances and reactances vary in the same 


proportion. 


Water Power Development in Austria. 


Referring to the development of wATER POWER IN AUSTRIA in 
his report on the economic and commercial situation of the country 
to July last, Mr. O. S. Phillpotts, H.M. Commercial Secretary at 
Vienna, states: The water-power actually developed at the end of“ 
1920 amounted to 170 ooo H.P., less than 10 per cent. of the total 
available. At first, after the war, there was a tendency to delay 
work until foreign capital could be found, as it was expected that 
the crown would some day improve in value, and that the Austrian 
capital invested when the crown was low would then never be able 
to earn dividends. Аз, however, the crown has steadily fallen, 
and all endeavours to attract foreign capjtal have hitherto proved 
unsuccessful (with the exception of a small participation of German" 
and Swiss money in the Tyrol) the various provincial governments 
have now founded Austrian companies, part of the capital being 
raised by the authorities, part by the banks and part by the public, 
and construction has been started on a number of important works. 
In view of the continued depreciation of the currency, it is doubtful 
whether enough funds can be raised in the country to complete the 
more ambitious schemes that have bcen commenced, and the 
exploitation of the Danube water-power has been postponed for 
the present. According to published statistics, twenty-four works 
which, when completed, would yield 99 400 H.P., were under con- 
struction in 1921, and some others, such as the Lower Austrian and 
Styrian provincial schemes, have been begun since the end of the 
year. The 99 400 H.P. includes the federal railway stations for the 
electrification of the lines in Vorarlberg, the Tyrol and Salzburg, 
the provinces furthest from coal supplies. It is hoped to complete 
these in five years, but the electric traffic on parts may be started in - 
1923 and 1924. The cost of construction of the railway electrifica- 
tion is proving very many times greater (in crowns) than the original 
estimates, and, like most other Government expenditure, is being 
paid for practically by the printing of banknotes. The electrical 
engineering and locomotive industries have received large orders 
in connection with the various water-power schemes. 

According to “ Reconstruction," the reciprocal rapprochement 
of the Austrian and German electrical industries is making further 
headway, and finds its most remarkable expression in the combination 
of interests of the Berlin A.E.G. and the Vienna A.E.G. Union. 
Besides, the A.E.G. by acquiring the Austrian State Works 
Wollersdorf, have gained a firm footing in Austria. Other electrical 
concerns, and above all the Austrian Siemens-Schuckert Company 
and the Gesellschaft für Elektrische Industrie ‘‘ Elin,” which аге 
both backed by German capital, are extending their activities. 
The Provincial Diet of Vorarlberg has consented to an agreement 
with the Bezirksverband Oberschwábischer Kraftwerke and the 
Bündner Kraftwerke concerning the development of the Vorarlberg 
water powers. The provincial government has also been em- 
powered to obtain a credit of at most 100 ooo gold kronen for this 
purpose, in the form of a loan. 
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The Use of the Condenser ls the C.B. Subscriber's Circuit. 


By H. J. BARTON CHAPPLE. 


It is well known that the condenser in the subscriber's 
circuit is of no small importance in aiding effective trans- 
mission. The general reason for this may be enunciated 
as follows : 

Assuming that the microphone diaphragm is vibrating 
outwards, the effective resistance increases, due to the 
granules being less closely packed. The potential difference 
across the condenser rises, more current passes through the 
secondary coil (Fig. 1), and this, by induction, decreases the 
current in the primary winding. Thus the line current, 
which is normally reduced by the microphone resistance 
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rising, is still further decreased by! this superimposed 
action. Reference to Fig. 1 makes this clear—the long 
arrows indicate the direction of current independent 
of the condenser action, and the short arrows that due 
to the effect just described. 

The converse also holds when the microphone diaphragm 

‘vibrates inwards. Current passes in the opposite direction 
—indicated by the dotted arrows in Fig, r—and the line 

.current is thereby increased over and above the normal 
increase due to the varying microphone resistance. 

As far as the author is aware, no more exact treatment 
has been published, so to ascertain the real contribution 

. of the condenser to the efficiency of the system as a whole, 
Mr. H. G. Davis and the author carried out tests on a 
Common Battery Exchange made by the Western Electric 
Company, and used for experimental purposes at the City 
and Guilds (Engineering) College, London. 

Experimental Data. 

Employingfallow frequency generator of oscillations and 
using a well-known bridge method, measurements were 
made of the various inductances and resistances at five 
separate frequencies—the results are appended. 


Induction Coil. 


Receiver. 
Primary. Secondary. (Mutual. 
Ind. , Res. | Ind. | Res, | Ind. 

400 | 0-0403 | 142°4 | 0°1343 , 27°58 | 0°0892 | 34:10 | 0:1082 
804 | 0:0309 | 190-0 | 0-1341 | 56:20 | 0-0915 | 49:70 | 0:1030 
I 192 | 0:0249 | 201-0 | 0:1329 | 66:35 | 0'6894 | 63:90 | 0-1030 
1625 | 00217 240:0 | 0:1279 | 85:20 , 00862 | 76:50 | o-1019 
I 980 | 0-0198 | 263-0 | 0:1286 |119:20 : 0:0871 [ense 0:1013 


* 
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It is obvious from the above figures that the resistance, 
which includes all losses, increases with the rise of fre- 
quency, while the inductance decreases, and in the case of 
the induction coil the latter reaches a minimum value at 
about 1700 cycles per second. In addition to these 
measurements, values were determined for the resistance 
and inductance from the subscriber's line terminals when 


complete through connectiens were made to the *' called 
subscriber " by means of the exchange. 


These are given 


below : 
Frequency. Inductance. Resistance. 
804 0°03425 272:5 
I 192 0:03318 271:5 
I 625 0-03135 300-0 
I 980 0:03116 361:5 


In both tables the inductance is given in henries, and the 
resistancein ohms. To make sure that the measurements 


were those of inductance, a known inductance was added 


to the circuit in the case of one frequency (804), and upon 
calculating the result from the new balance figures, an 
increase was found equal to the added inductance. 
Effect in Subscriber's Circuit. 
Turning to the simple subscriber's circuit of Fig. 2. 


Let r,—Steady resistance of microphone. 
2 = Impedance of induction сой, 
Е = Potential established across microphone. 


Then the current through the microphone is 


Г.=Е |7, 
m 


FIG 2. 


c When speech takes place the small alteration of micro- 
phone resistance 7 causes a corresponding alteration in 
potential, and if 4 is the instantaneous increase of current 


we have : 
Г.+3=(Е,—22) (9%?) 
t.e. = —E y [ro (Z 4- 94-7) 
= — {+ (2) Г 02-е) 

ог t=—I ø| (+r) +1, 0102-7) 8—1, ir/(Z+-70)} *approx 

If r varies harmonically—say R sin wi—then 7 becomes 
alternating, harmonic distortion being introduced, it being 
observed that the impedance Z is different in each term, 
but to a first approximation we have : 

t= —I gr /(Z+-7,.)= —I,R sin wt/(Z+17,) 

Thus the microphone itself can be regarded as a source 
of alternating e.m.f. 

Using this fact and noting that the subscriber's apparatus 
can be arranged as in Fig. 5, if alternating mesh currents 
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flow as indicated (direct currents being omitted) we have, 
treating each mesh separately, that 


2(R,+RrtR,)+jo(Ly+L,—1/a°C)} —y(R,—joM = е 
–х (R,-joM)+y (R,+ARAR,)+7o(LZ,4-Li)} ...... =—6 
With C —2 microfarads. 
R,—55:3 О. 
and Frequency —804. 


Let A=R,+R,+R,=295 О. 
B-—L,-L,  . —o'123 henries. 
D=R,+R,+R, =383 О. 
ELSE, ==0'168 henries. 


These figures are determined from the measured con- 
.stants of the circuit. 
Hence 
e ((R, 9M) — A — jo (B — 1/o?C); 
У (DXjeE) ТА Fjo (B —1/02C); — (R, — joM)? 
Substituting figures this expression reduces to : 
y=e x 107 (— 2404-19 600jo) (8-4 — 3775) 
Rationalising we have : 
y-ex1o(— 3714-8 31 7) /84°62. 
Thus the maximum amplitude of the alternating current 
wave is : : | 
1—9'1 e[846:2 А. 
I =10°75 e mÁ. 


or 1—7:61 e mA (R.M.S.). 
Shorting the condenser C the equations now become :— 
x (R,--R,-- R)--jo (1+1): — y (R,—joM) =e 
-x (R,-joM)+y (ЕБЕР) +jo(L,+L,)! = – 
Hence 
iL CR, 79M) — A —joB); 
УТУЕ) (Ad joE) - (R, jM)” 
Again substituting figures this expression reduces to: 
ye x107?(—2:4— 1147)/( 1:463 5:43) 
Rationalising we have : 
y=e x 107? (— 58:394-2972j)/31:62 
—t.¢., the maximum amplitude of the alternating current 
wave is now: | 
1=6°55 e[3 162 А. 
I=2:07 e mA, 
or |. I-—r465e mA (R.M.S.). 


Effect of Removing Condenser. 

Thus theoretically the effect of removing the condenser 
is to reduce the alternating speech current to about one-fifth 
of its former value. This should show a marked decrease 
in the sound heard in the receiver, and to verify this experi- 
mentally an electrostatic voltmeter was placed across the 
“ calling subscriber's ’’ line terminals with a battery inserted 
to boost the normal reading to the best portion of the scale, 
and it registered 32-2 V. On speaking into the microphone 
the potential was raised by 3:0 V, this being due to the im- 
pressed alternating e.m.f,, a voltmeter now registering :— 


V=[o/an (77^ (Ее sin ot)? dt]! 


Therefore V2= EF 2+ ¢,2/2, 
and V*—(35:2)*— (3272)?-F ei? j2. 


$.e., e, —20 V (approx.). 


With the condenser short circuited the same speech only 
caused an increase of 0-2 V (31:8 raised to 32 o V). 
Therefore ^V?— (32)?— (31:8)24-е,2/2 
i.e. e,=5 V (approx.). 


Hence experimentally the effect. of shorting the con- 
denser is to reduce the alternating voltage (and thus the 
current for a definite frequency) to one quarter of its 
previous value. Theory showed a reduction of one-fifth, 
but this discrepancy is no doubt due to the unsteadiness 
of the voltmeter reading, owing to microphone resistance 
varying slightly from external vibrations, and also the 
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approximation that the e,m.f. is sinusoidal is not strictly 
correct, while an average frequency of 804 was used in the 


calculations. 
To detect this reduction in current the “ called subscri- 


ber's " receiver was taken into another room and a con- | 
denser placed in series to prevent the flow of the direct 
current, while fifteen miles of standard cable were added 
to the line to reduce the total speech and thus make small 
variations more perceptible. Under these conditions the 
reduction in speech, when the condenser was shorted, 
became quite marked, and hence its inclusion in the 
subscriber's circuit is a step towards improved efficiency, 

The author wishes to acknowledge his indebtedness to 
Asst. Prof. E. Mallett for helpful suggestions. 


Science and the Church. 


The changes in the relationship between science and the 
Church during, say, the period since the formation of the © 
BRITISH ASSOCIATION are well worth examination by the 
curious. Atthe beginning of that time there was a well-defined 
limit between the area where the work of the scientist ended 
and the work of the churchman begun. And if there was any 
overlapping it was one-sided, the churchman claiming and 
exercising jurisdiction over the scientist's field but permitting 
no examination or intrusion into his own domain. To-day 
all that is changed, as is abundantly clear from a study of three 
sermons delivered before members of the British Association 
on Sunday last. In the official sermon the ARCHBISHOP OF 
YorK challenged scientists to associate themselves more 
actively with religion in their own lives and that of the com- 
munity. Conflict between religion and science was out of 
date. Truth was many-sided, and theology and science, each 
in its own sphere, were trying to understand and interpret the 
meaning of experience as it confronted them both in external 
nature and the mind of man. Their relationship was neither 
one of conflict nor of respectful separation, it was of com- 
panionship. Men engaged in scientific inquiry had a right to 
ask those who were engaged in the problems and practice of 
religion to understand their methods and to learn from them 
a wider outlook on the world and on God. 


. Dogma and Reality. 

While the Archbishop of York's sermon may be said to 
represent the official view of this relationship, a different but 
by no means less interesting aspect was given by Dean INGE. 
In his usual critical vein he was more inclined to condemn the 
Church for its attitude toward science than science for its 
encroachments on the domain of theology. Не called atten- 
tion with admiration to the success of the scientific method. 
Science was the principal vehicle of revelation in the twentieth 
century. The scientific temper was as great an asset to 
humanity as scientific discovery. Nowhere else did we find 
such disinterested devotion_to truth, such unquenchable faith 
in the power of disciplined intellectual labour, such bold 
sweeps of imagination checked by such punctiliously accurate 
experiment. 

Continuing in the same vein, the Dean remarked that the 
clergy still had to live in a pre-Copernican universe; other- 
wise certain dogmas on which the Church insisted would have 
no meaning. The battle against the dead hand of authority 
was not yet won, but the issue was certain, and when the 
necessary work was done it would be found that religion was 
not a pin the worse. He agreed with the Archbishop that 
the proposed delimitation of territóry would be equally fatal 
to both sides. 


Dogma Irrevocable. 

The Rev. Father Cortie, S.J., preaching at St. Charles’ 
Roman Catholic Church, said that the methods of science 
consisted in the exact measurement of physical quantities in 
observation and experiment. Such methods could not be 
legitimately applied to things of the spirit. Dogmas, which 
formed the object of faith, were fixed permanent and irrevo- 
cable. The only development in the realm of doctrine was 
that by which we saw the wonderful relation between various 
dogmas and understood their far-reaching consequences and 
implications. Anyattempt to reformulate them was superfluous 
and highly dangerous. The foundation of doctrine to suit the 
requirement of natural science to-day would have to be 
abandoned in favour of formulas to suit the scientific truths 
of to-morrow. This would shake the faith of the simple and 
unlettered who would be led to believe that faith stood on 
such reasons, 
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Economy i in Sub-Station Construction. 


By W. J. HOWARD. 


Since the publication of the classical paper on sub-station 
construction by Mr. P. V. Hunter in 1911* attention has 
been centred upon the further cheapening of building costs 
by considering the design not only of buildings, but of the 
construction of the switchgear. 

These considerations have included from time to time 
propositions for the elimination of building construction 
altogether, leaving the switchgear exposed to the weather 
elements; but, owing to the dampness of our winter 
climate, the latter policy has not found much favour in 
this country. Occasionally there are heavy falls of snow, 
there may often be snowdrifts which entirely bury the 
switchgear at the time when it is most essential to have 
access to it for operation, because it is in the bad weather 
that there are greater risks of breakdown on the mains 
and plant equipment. 

Most switchboards for transmission and distribution 
service contain several instruments, relays and such like 
apparatus, which require periodical inspection and testing, 
and it can never really be satisfactory to carry out this 
kind of work in the open in all weathers. I think it will 
be agreed that, for convenience and workability from an 
operating point of view, to have some form of building 
covering the switchgear is desirable. 


Outdoor Work and Ironolad Gear. 


The ironclad form of h.t. and e.h.t. switchgear has 
done much to solve this problem, on account of its com- 
pactness and small building construction required to give 
shelter to its operators. 

.. Mr. S. E. Fedden and the mains engineer of the Sheffield 
Corporation have given a practical demonstration of one 
way to accomplish economy in building construction and 
a number of sub-stations of the following type have been 
installed. One of the most recent of those equipped is 


Fic. 1.—AN ECONOMICAL TYPE OF SUB-STATION Now IN USE AT 
SHEFFIELD. 


illustrated in Figs. 1, 2 and 3. The sub-station is large 
enough to accommodate two 1000 kVA Scott connected 
sets of transformers. At the present time one 1000 kVA 
set of transformers, II 200/2030 V, together with two 
200 kVA transformers 2 000 to 205 V, two-phase, are 
installed. 

The switchgear erected in the room shown on Fig. 3 
consists of three Reyrolle 11 200 V, three-phase, armour- 
clad draw-out panels of 400 A capacity, and connected to 
the network as shown in Fig. 4. 


* See THE ELECTRICIAN, Vol. LXVI, p. 708. 


Fic. 2.— THE SUB-STATION OPEN, SHOWING THE TRANSFORMERS. 


There are four jh.t. 2000 V, two-phase circuits, each 
connected to an oil break isolating switch. These are 
protected by a double pole h.t. switch on the transformer 
side. The low tension board consists of four 200 V, 
two phase, four wire ways, also five 400 V three wire ways. 
These ways are made up of eighteen Reyrolle type porcelain 
handled self-aligning fuses of 400 A capacity. The neutrals 
are all connected solid and at earth potential. 


Prctection Arrao £ements. 


The overload protection system is adopted on these 
fecders, but a further protection is provided on the trans- 
formers and is obtained by a relay operating in the event of 
a leakage current to frame and connccted as shown in Fig. 5. 
The relay, together with the current transformer on the 
earth tape, is mounted on the wall alongside the e.h.t. 
gear in the photograph. This protection will clear ].t. 


Fic. 3.— THE SUB-STATION OPEN, SHOWING THE SWITCHGEAR. 


faults as well as e.h.t., with the minimum disturbance to 


the e.h.t. system, as it will operate with 15 to 20 A 
flowing to earth ; further, the fault current is limited by 
the use of earthing transformers connected to the power 
station bus bars as distinct from usual method of earthing 
the neutral points of alternators. 


Building Construction. 


The building construction is exceedingly simple and its 
chief characteristic is the very low cost. This building was 
erected under contract in 1919 at a cost of £294. А number 
of similar sub-stations have been built with direct labour. 
The door frames and doors cost, at the present day price, 
£40 to £50, while the material and labour for concreting 
and erection would cost approximately {80 to £100. This 
does not include the cost of the timber for the concrete 
sheeting, the cost of which was sprcad over a number of 
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sub-stations, as the same timbering was used. The 
procedure for building is first to construct the door frames 
‘as shown at F іп Fig.6. These are concreted into position, . 
at the same time as the floor is laid. The sheeting is then 
held tightly in position against the door frames, with 
battens on the inside and out, as shown in Figs. 7 and 8. 
This sheeting consists of ІІ in. by т in. boards and is laid 
on in II in. sections, the concreting thus being moulded in 
a continuous process of II in. sections. 

What tends to make the construction so cheap is that 
the door frames themselves form the main support for ‘the 
concrete sheeting, and the simple construction of the walls 
and roof is such that the whole can be erected by ordinary 
labour with the aid of a competent foreman. 


Ventilation. 


Some of the roofs have been treated with “ Ironite ” to 
render them waterproof and others have been covered with 


Fic. 4.—OVERLOAD PROTECTION ARRANGEMENTS. | 


natural asphalt. The ventilation is effected through louvres 
An the doors and the end of the transformer room as shown 
in Figs. 1, 2 and з. The inside of the louvres on the doors 
are covered with a fine wire meshing to keep out vermin 
and to prevent large particles and rubbish blowing into the 
chamber. The floors project a few feet beyond the doors 
of the sub-station, giving a firm ground for the manipulation 
of the switchgear and transformers, when installing and 
removing for inspection or repairs. 

A sub-station, costing £30, of similar design but smaller, 
would house one e.h.t. 11 200 V, 400 A switch panel with one 
100 kVA transformer, together with low pressure equip- 
ment for three three-phase circuits ; a door is provided at 
each end of the sub-station, the overall dimensions being 
5 ft. by 11 ft. by 8 ft. in height. 

With this type of sub-station, there are all the advantages 
of the economy that is afforded by outdoor sub-stations, 
with all the conveniences of having the switchgear, instru- 
ments and transformers under shelter and accessible for 
inspection and operation in comfort to the operators in 
all weathers. 

The transformers and switchgear being placed back to 
back with a concrete partition between them, avoids the 
risk ot fire from the transformer injuring the instruments 
and switchgear, and also simplifies the connections between 
the apparatus, as all the cable work is completed before 
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the transformers are installed, and very little extra 
protection is necessary to: comply with the Factory and 


Workshop Act. 
The space is very small and the internal wiring costs are 
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Fic, 5.—DIAGRAM OF CONNECTIONS OF NEW SHEFFIELD SUB-STATION, 


brought to a minimum; also the land area occupied is 
very small. 

A number of these sub-stations have been installed and 
the whole construction and apparatus used has given much 
satisfaction. In addition to the initial saving in the 
expense, working costs and maintenance are found to be 
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Fics, 6 то 9.—DETAILS OF SUB-STATION CONSTRUCTION. 


very low, and the complete enclosure of all conductors in 
the e.h.t. switchgear reduces these costs in that cleaning 
operations are seldom necessary and may be carried out 
during normal working hours without danger. 


Salesmanship Conferences at Newcastle. 


Arrangements have been made by the NEWCASTLE-ON-TYNE 
ELECTRIC SuPPLY Co. for conferences on Salesmanship to be held 
in the town during the coming winter. The first of the series will 
be held at the Drawing Room Café on Thursday, October 12th, 
at 7.15 p.m., and will be opened by Mr. J. W. Beauchamp, director 
of the Electrical Development Association, who will speak upon 

“ Mutual Salescraft Study." Other speakers, on other subjects, are 
now being arranged for. 

All firms who desire details of the arrangements when completed 
are asked to communicate with Mr. W. F. T. Pinkney, c/o Newcastle- 
upon-Tyne Electric Supply Co., Ltd., Royal Exchange Buildings, 
Newcastle-upon-Tyne. 
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Electric Power in the Jute Industry. 


By J. F. CROWLEY, D.Sc., B.A. 


During the last few years there has been a distinct development in the provision of a cheap supply of electricity from central 

sources. This development has accentuated the tendency of power users to purchase power from public supply authorities vather 

than to generate for themselves. In the present paper the author has attempted to indicate the advantages electricity has in the 

factory, and to show that if its installation is properly carried out that it is, in general, the best method of applying power. With 

a view to illustrating the underlying principles of power application, an industry of growing importance to India and to Scotland, 

the development of which is wholly due to British enterprise and which is still almost wholly in British hands, is described and the 
application of power to it considered. 


In"many parts of the country it is possible to purchase 
mechanical power under “Room and Power" schemes. 
Apart from these, however, the only power it is open to the 
manufacturer to purchase is in the form of electricity. The 
decision of the manufacturer on this matter is in the main a 
commercial proposition governed by a comparison between 
the price at which power can be privately generated and 
electricity purchased. It should be affected, however, by 
important considerations, to which a commercial value can 
only be given with due regard to individual conditions. It 
can be claimed that the purchase of power leaves capital 
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Fic. r.—Lavour OF SHAFTING IN WEAVING SHED (BOMBAY). 


available for a more remunerative investment in manufacturing 
machinery ; enables the management to concentrate its atten- 
tion on the purely manufacturing side, and permits of a gradual 
expansion of manufacture to meet demands, since all that is 
needed for such expansion is the purchase of further motors. 
This latter advantage was particularly noticeable in connection 
with the mobilisation of industry during the war. It is safe 
to say that without the adequate supply of electricity Great 
Britain had available, the steady growth in the manufacture 
of munitions which was so necessary to the success of the war 
could not have taken place. It is stated that 95 per cent. 
of the new factories put down for the manufacture of munitions 
were electrically driven. 

The further important point may be made in connection 
with the public supply of electricity that there is, as has been 
pointed out, a steady tendency towards the taking of power 
from central power stations, and that as the load of these 
stations grows in amount and diversity their generating costs 
are certain to fall. The cost of coal per unit generated is only 
one of the items affected by an improved load factor, and it 
was shown recently that an increase in load factor in a Dutch 
station of from 40 to 56 per cent. would reduce the coal con- 
sumed per kVA from 1-87 to 1-7 Ib. 


* Abstract of a paper on '' The Use and Advantages of Electric 
Power in the Jute Industry," read before the Royal Society of Arts, 
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The Principles of Power Applicetion. 

The following broad principles may be laid down as govern- 
ing the application of power in manufacture :— 

(a) The building requirements for power purposes must be 
little, if at all, in excess of those required by the manufacturing 
processes. 

(b There must be no interference with the lay-out of the 
manufacturing plant to suit the manufacturing processes, 
lighting, accessibility and supervision. 

(с) The power equipment must be reasonable in first cost 
and in runn ng costs, and 

(d) It must be possible to secure the maximum 
production from the machines :—(1) By ensur- 
ing reliable running; (2) by maintaining the 
average speed of the machines within the 
recognised limits; (3) by keeping the cyclic 
variation in speed of the shafting within defined 
limits; (4) by facilitating prompt starting in 
the case of machines that start and stop 
frequently. 

These matters are affected by :—(1) External 
conditions, such as climate, etc. ; (2) the nature - 
of the manufacturing processes; and (3) the 
peculiarities of the machines to be driven. 

As regards the first requirements governing 
the application of power, any excessin building 
specially required for power generation or 
application means additional capital expendi- 
ture, not directly: remunerative. This may 
become serious if large motor alleyways are 
insisted on, and where only a limited space is 
available the productive capacity of the manu- 
facturing plant may be seriously reduced. 

With regard to the layout of the manufactur- 
ing plant, this should be carried out on the 
lines that best suit the manufacturing process 
and economical production. It is, for instance, 
in general desirable that, so far as possible, the 
raw material should enter at one end of the 
building and pass through without interruption 
to the packing and forwarding departments. 
The driving system should permit of this being 
done and should not, in any way, by reason of 
shafting requirements, 'etc., interfere with the 
interna) economy of production. The older 
mechanical drives where heavy bevel gears and 
other mechanical transmission devices were 
employed did interfere, to a serious extent, with factory 
layouts, and prevented the adoption of arrangements best 
suited to manufacturing conditions. M 

The equipment for driving, also, must not be excessive 1n 
first cost, because here, too, it should be noted that any capital 
expended on ancillary machinery, such as the power equip- 
ment really is, is capital that could be usefully employed on 
the productive side. 

Speed Variation Problems. 

Maximum production can be obtained from the manu- 
facturing plant actually installed by having a reliable installa- 
tion not subject to stoppages and by securing that as steady 
a speed as possible is maintained throughout the factory. 

Where a steady running prime mover drives directly a 
machine which does not provide a cyclic variation in load, 
the speed of the shafting and transmission system generally 
should be perfectly uniform. In no system, however, is it 
possible to secure such uniformity, and the variations usually 
met with arise from three causes :—-(a) Irregularity in turning 
movement of the prime mover; (b) the starting and stopping 
of individual machines on a line shaft; (c) cyclic variations 
in torque of individual machines. 

The effects produced by irregularity in turning movement 
of the prime mover are twofold :—(a) Variations in average 
speed of long period due to variations in load, or to poor 
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governing; (b) cyclic variations due, for instance, to recipro- mill shafting system should the speed variation exceed 3 to 


cating moving parts. 

The real trouble in factory drives is found to arise from 
rapid fluctuations in speed which are superimposed on the 
average speed. These speed fluctuations, which are generally 
of high frequency, are commonly referred to by mill engineers 
under the heading of ‘; cyclic irregularity.” 
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Fic, 2.— TAcHoGRAPH READINGS IN WEAVING SHED (BOMBAY). 


Possible Limits of Speed Variation. 


In a series of articles* published in the '' Textile Recorder," 
a writer maintained that, with modern systems of governing 
and regulation, it should be possible to keep the speed variation 
of a reciprocating steam engine within 1 and 14 per cent., and 
that a variation beyond r4 to 2 per cent. should not be tole- 
rated. He found that at the driven end of the first motion 
shaft the speed variation had usually increased to a much 
higher figure, such as 5 per cent., but that it should be possible 
to design the layout so as to keep it below 3 per cent. at this 
point, and that a higher figure should not be permitted. 
Proceeding along the shaft from the driven end, he found a 
steady increase in speed variation until, at the extreme end, 
figures varying from 9 to 17 per cent. were reached. 

It was found, however, that when the speed variation at 
any point exceeded 6j per cent., the effect on the spinning 
was distinctly noticeable, and weaving on automatic looms 
was impossible. This writer, therefore, gave 64 per cent. as 
the maximum permissible speed variation that should be 
allowed in any part of a textile mill. 

The figure was clearly what the writer felt he could hope to 
obtain in a mechanically driven mill, and the fact that he was 
wiling to permit of a speed variation, the harmful effect of 
which was noticeable on the machines, was clearly because he 
had little hope of obtaining better results in mills driven on 
the older systems. Tests the author took in India in a good 
factory have shown that a speed variation of 1 per cent. near 
the engine became 34 per cent. at the beginning of the furthest 
loom shaft, 9 per cent. at the middle of the shaft, and 14 per 
cent. at the end. Fig. 1 shows the layout of the shafting 
in this factory, and indicates the points at which the readings 
were taken, while Fig. 2 shows a photographic reproduction 
of the actual readings themselves, the small vertical scale 
divisions corresponding to a speed variation of 1 per cent., and 
the distance between the horizontal points corresponding to 
three-quarters of a second or six seconds over the scale. 
difference in the speed-variation at points 3 and 3a is specially 
to be noted, and also the rapid increase in speed variation at 
3b and 3c. The author ventures to say that at no part of a 


*''' Textile Recorder," Manchester, February 15th, to 
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5 per cent., and he looks forward to the day when every indus- 
trial power system will be tested and passed for speed varia- 
tion on a standardised basis, to limits such as these, before 
being taken over. 


Effects of Speed Variation. 


The effects of speed variation as shown by experiments are 
that when it exceeds a certain limit some machines cannot be 
run at all, the production of other machines, and in particular 
of spinning machines, is affected through breakages, and the 
production of all machines is reduced below the maximum of 
which the machines are capable for reasons that will be clear 
from the diagram shown in Fig. 3. The first curve, I, in this 
diagram shows a speed variation of r4 per cènt., giving an 
average speed of 93 per cent., or 7 per cent. below the maxi- 
mum speed attained: The second curve, II, illustrates an 
attempt to improve the drive and shows a speed variation of 
6 per cent:, giving an average speed of 97 per cent., or only 
3 per cent. below the maximum. The fall in average speed 


— illustrated by the first curve represents a direct loss in pro- 


Shaft. From a manufacturing point of view, the rapid oscilla- 
tions of shafts which result in the speed variations are more 
serious than the slow variations in average speed to which 
reference was made earlier, aud are produced in the main by 
the starting and stopping of machines and by the irregular 
torque of individual machines. For a given thickness of shaft 
they are less with fast shafts than with slow, and with short 
shafts than withlong. They are, on the other hand, stimulated 
by any cyclic variation of speed of the prime mover. 


The Jute Industry. 


In the next section of the paper the author deals at con- 
siderable length with the various processes* used in the jute 
industry, a material 9o per cent. of which is grown in the 
Presidency of Bengal. The output of raw fibre for the past 
20 years has varied from 64 million bales to тоф million bales 
per annum, The natural tendency to manufacture as closely 
as possible to the mills has caused the consumption of jute 
in Indian mills to equal nearly two-thirds of the total crop, 
a development which has occurred entirely since 1855. 

When the bales of jute are first received in the factory they 
are opened by a crusher, a machine which runs at 115, to 
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120 revS. per min., and requires from 3 to 4 H.P. to drive. 
The raw material then passes through a series of rollers to 
soften it, each pair of rollers taking from 34 to 7 H.P. at 135 to 
I4$ revs. per min. As regards other processes by which it is 
treated, the breaker card requires from 4 to 6 H.P. at 175 to 
210 revs. per min., and the baling machine 1 H.P. at 300 revs. 


* A full description of these processes will be found in an article 
by Messrs. T. Woodhouse and P. Kilgour, published in THE ELEC- 
TRICIAN, Vol. Ixxxvi., p. 159, February 4th, 1921. 
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per min. The finisher card takes 3 to 4 H.P. at 160 to 
220 revs. per min., and the first and second drawing frames 
each about 0:5 H.P. per head at 160 to 300 revs. рег min. 
The roving and spinning frames run at speeds of about 200 
to 215 revs. per min. and 2000 to 4000-revs. per min. 
respectively on the spindles, and from 400 to 570 revs. рег 
min. on the tin drums. There is a variation in power 
taken during the traverse of the bobbin involving a variation 
between the top and bottom positions of some 12-5 per cent., 

but tests give figures of from 11-7 to 16-5 spindles per horse- 

ower. 
The jute yarn thus obtained is further treated in various 
machines, including the power hanking machine (0-6 H.P.), 
the roll winding machine (24 spindles per н.р.), the cop winding 
and pirn winding machines (16 to 20 spindles рег н.р). Warp 
rolls are trcated in the beaming machine (11 to 2 H.P. at 8o revs. 
per min.), the dressing machine (3 to 3} H.P. at 450 revs. per 
min.), the linking machine (1:5 H.P.), and the warping machine 
(0:5 H.P.). 
Distribution of Power. 

Turning to the distribution of power, the author deals 
briefly with the rope drive, which is probably the best mechani- 
cal system for heavy powers; with steel belts, which have 
given satisfaction on the Continent; and with reduction 
gearing, some system of which is necessary where the turbine 
is used without electrical transmission. In India gearing and 
ropes are sometimes used in combination. Belts still have a 
definite function, particularly for the transmission of low 
powers, and recent manufacturing processes havestrengthened 


their position, while on the Continent their use with jockey ' 


pulleys has assisted the extension. Chain driving has come 
to be recognised as a standard method for driving for moderate 
powers at ratios below 6 or 7 to 1, and is particularly useful 
where shafts are driven from the centre by electric motors. 


Flectrical Driving Systems. 


One motor may replace the steam engine and be used to 
drive the whole mill, or cach machine may be driven separatelv. 
Between the two is the system known as group driving. The 
system to be emploved depends on the individual case, but 
in general individual is more costly than group driving. 


Application to the Jute Factory. 


The principle of providing separatelv controlled drives for 
each department is not difficult to apply in a jute factory, 
particularly in India, where almost all the mills are on the shed 
principle, and the raw material from the godowns is, as a rule, 
arranged to enter at one end of the building, and to pass 
through the successive departments until it reaches the 
baling-presses as a finished article. 

Each department is generally driven by one or more line 
shafts running parallel to each other across the full width of the 
building. there being about cight such shafts in a 500-loom mill, 
and a similar number of shafts, but of much less power, in the 
weaving shed. In a mechanically-driven mill these shafts are 
usually connected bv ropes running in a rope face to the 
engine. 
the electric drive, motors may be placed in the rope alley-way 
and connected by belts to each separate shaft, or bv ropes. 
Weaving shed shafts, which generally run at about 180 revs. 
per min., are best driven bv chain, one motor being placed 
between two shafts and driving both, or one shaft only. 


Position of the Mctor. 

Motors may be placed at the ends of the shafts they have to 
drive, or in the middle. Placing them in the middle has the 
important advantage that cyclic variations in speed are very 
much reduced, but, on the other hand, the overhead view is 
interfered with, and separate steel platforms have to be pro- 
vided to carry the motors. There is one important exception 
to this: the design of many Indian jute mills is such that it is 
possible and practicable to place motors over the centres of 
the shafts thev have to drive, connecting them to these shafts 
by chains, the motors themselves being suitably housed in a 
simple super-structure raised on the flat mill roof. If placed 
at the ends, the motors are in the clean atmosphere of the 
alleyway, but the speed irregularity of the shafts may be 
excessive, particularly if the shafts exceed, sav, 300 ft. in length, 
as they do in many Calcutta mills, where at least one shaft 
700 ft. long is installed. In general, it is desirable to drive 
weaving shed shafts which are light and subject to considerable 
variations in torque, ап: require only small powers, from the 
middle, and the heavier shafts from the end, or, if of excep- 
tional length, from both ends. 
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Weaving shed shafts, on the other hand, should not, under 
any circumstances, be increased in speed beyond that speed 
which gives approximately a т to 1 pulley ratio. An attempt 
was made a short time ago to increase the speeds of weaving 
shed shafts to 368 revs. per min., with results that might have 
been foretold, when it is remembered that a jute loom requires 
over twice normal torque at the start, is frequently starting and 
stopping, and has besides a very irregular torque curve, as 1S 
seen from Fig. 4. In this case the motors had to be removed, 
and the shafting reduced to the normal speed. 

The modern method of driving spinning frame and pre- 
paring from shafts is to run the former at 485 revs. per min. 
and couple the motors direct to the shafts through flexible 
couplings, the softener and card shafts being sometimes run 
at a slower speed. The shafting can be quite satisfactorily 
run at this speed, and the pulley ratios for the usual machine 
speeds are very satisfactory, and a distinct improvement on 
the ratios in general use in mechanically-driven mills. 


Applications of the Individuel Drive. 


If à machine runs intermittently or requires complicated 
shafting to drive it, it is probable that it will be desirable to 
drive it individually. If, too, an exceptionally steady speed 
is required, as is the case, for instance, with spinning frames 
and automatic looms, individual drive will almost certainly 
prove most suitable. It is, further, eminentlv desirable that 
al intermittently running machines, or machines, on the 
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other hand, that have an irregular torque, should not be 
allowed to interfere with the steady running of other machines 
on the same line shafting. These should, therefore, be driven 
by individual motors. 

For looms the individual electric drive is ideal, and its 
application for this purpose has been exceptionally rapid. 
Fully enclosed three-phase motors, capable of giving a high 
starting torque, with a remarkably high efficiency over а 
wide range of load, and arranged to be suitable for belt or 
single reduction gear drive are employed. In the case of 
the belt drive springs are introduced into the motor mounting 
so as to give flexibility needed to deal with shafts which are 
sometimes out of truth. When gear drive is desirable, as 
in the case of low speeds, and for delicate materials, a slipping 
coupling is introduced, which is so adjusted as not to slip 
at start, but only on the abnormal overload produced by what 
is known to the textile manufacturer as a '' knock-off.” 


Individual Drive and Increased Production. 


The most remarkable feature of the individual loom drive 
is the increase 11 production that results from its use. 

Through the courtesy of the agents of a large Indian mill, 
where he installed this drive, the author has received per- 
mission to publish comparative tests taken over a period of 
twelve months between some hundreds of looms running 
on “© hessians ” and “ sackings," and driven mechanically by 
a modern reciprocating engine, and a similar number of looms 
in the same mill, and driven by individual electric motors. 
The individually-driven hessian looms showed an increase 
in production of 13 per cent., and the sacking looms an increase 
of 8 per cent. over their mechanically-driven neighbours. In 
the mill engincer's report itis stated that the coal consumption 
with the steam drive is very considerably in excess of that 
with the electrical drive, that there is à very considerable 
saving in regard to labour and oil, and, what is of considerable 
importance in mechanical upkeep, on the looms, and he con- 
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cludes: “ It is possible to build a mill and drive it electrically, 
paying for it by the amount saved in running cost, together 
with the increased production, in a period of from three to 
four years, or even less, if an exceptionally prosperous season 
and market favour one." 

Individual electric drive should be applied to damping 
machines, which runintermittently, to calendars, mangles and 
hydraulic pumps, which provide an irregular load, cropping 
machines, measuring machines, and calenderoys, and, indeed, 
all machines which do not run continuously should be put 
on single motor drive. 


The Advantages of the Electric Drive. 


There is one outstanding feature of the electric drive which 
will probably stand out in bold relief in most minds, and that 
is the increase in production of manufactured articles that the 
proper application of electricity can give. The amount of 
this increase is dependent naturally on how far the best use 
has been made of the advantages of the drive. lt varies with 
the class of material dealt with, and while it is obtainable 
with group, as well as with the individual, electric drive, itisin 
connection with the latter that it most definitely manifests 
itself. 

The great advantage of any increase in productivity secured 
through improved methods of driving lies in the fact that 
it is obtained without any increase in building space, rent, 
rates, or taxes, and its effects on profits is consequently more 
striking. The autho: was able t» show a few years ago* that 
an increase of то per cent. in the production of a Lancashire 
weaving shed which was obtained through individual electric 
driving was equivalent to an increase in profit of over 30 
per cent., and, while it has not been possible to obtain the 
detailed information necessary for similar general investiga- 
tion in the case of the jute industry, sufficient data has been 
obtained to show that for Indian jute mills in particular 
the effect on profits of such an increase is more nearly 50 per 
cent. than 30 per cent. 

This is a striking result, and, in the author' $ view, furnishes 
a solution, if not indeed the only solution, of the problem that 
is facing the manufacturer who has put down a new mill, 
during or since the war, and finds himself forced to carry 
a very greatly increased capital expenditure and at the 
same time to compete with mills erected in happier cir- 
cumstances, and the greater part of whose capital has in many 
cases been written off. 


Industrial Conditions in Germany. 


According to the '' Deutsche Bergwerks Zeitung ” the rRON SHORTAGE 
in Germany is taking increasingly alarming proportions. Consumers 
are complaining that there is hardly any material to be obtained 
as the works, which are working on a restricted manufacturing 
basis, are occupied for months ahead with the execution of orders 
received during the last few months. Where new orders are taken 
four to six months delivery is required. It is characteristic of the 
situation that a large concern was not in a position to deliver in 
time to the factory the sheet iron required for the manufacture 
of trams for its own mines, although these trams were urgently 
required. The factories in question are fully occupied until 
February. Many traders who in normal times kept at least r,ooo 
tons of iron in stock dispose to-day of hardly more than 200 tons. 
The shortage of inland iron has increased the import of Luxemburg, 
Belgian, and French iron. Consumers do not hesitate at the high 
prices as long as the terms of delivery are reasonable. For foreign 
iron the terms of delivery demanded are about 14 days. 

According to the Federal Union of the German Aluminium 
Industry the position of the industry during July was satisfactory, 
but the prospects for the future are exceedingly doubtful. Owing 


to the continued depreciation of purchasing power in Germany* 


orders are more and more for export trade, and export orders now 
amount to about 75 per cent. of the total orders received. In 
spite of the catastrophic depreciation of the mark, however, there 
is a falling off in orders from abroad and there is a feeling that, 
in view of the political conditions brought about by this depreciation 
of the mark, new orders may not be received. Competition abroad 
and the strengthening of the foreign aluminium industries are 
factors which are making themselves increasingly felt. 

With a continually depreciating mark the position is made very 
difficult in that payment for goods is received only some six weeks 
after delivery, and is at that time worth much less than when the 
goods were originally sold. Export prices are, according to the 
price regulations of the Price Examination Office, 15 per cent. 
above inland prices. The wage increases with retrospective effect 
are particularly unpleasant, as these cannot be foreseen at the 
time of sale. 


+ The Individual Electrical Drive in Weaving Sheds.” “Journal 
of the Association of Managers of Textile Works,’’ March, 1912. 
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Some Geographical Aspects of Recent 
Developments of Water Power. 


In a paper on ''Some Geographical Aspects of Recent 
Developments of Water Power '' before Section E (Geography) 
of the British Association, Mr. H. M. SPINK said that the 
question of the development of water power in Great Britain, 
had not secured the wide interest that it deserved, partly due 
to the supremacy of coal in our industrial life and partly also 
because our potential water power resources were not large 
as compared with many other regions. This indifference was 
apt to blind us to the remarkable progress in water power 
development which had taken place during the past 20 years, 
and especially to the social and economic effects which were 
extremely likely to follow such development. Interest was 
aroused for a time by the scheme for utilising tidal water in 
the Severn Estuary, and it was readily perceived that its 
completion would have had far-reaching influence in south- 
west England and South Wales. That, unhappily, had been 
forgotten, and it was also to be feared that the report of the 
British Water Power Committee had scarcely aroused the 
interest that it should have done. 

Few Reliable Enquiries. 

Few countries had made really reliable enquiries into their 
water power resources. The value of the water power of 
streams was greatest where there was least variation in the 
flow. In regions of strongly marked rainy periods and dry 
periods, while potential water powers might be very great 
when the streams were full, such powers might be valueless 
in the dry season. This made for uneconomical production 
of power and lessened the value of the water power. It was 
largely because of this fact that the production of power from 
the streams of Central Africa, South America, India and 
South Eastern Asia might be long delayed. 

World Power Demands. 

The world’s power demands were reckoned to amount 
annually to 120000000 H.P., of which factories, lighting, 
transit, etc. used 75 ooo ooo H.P., railways 21 ооо 900 H.P. and 
shipping 24 ооо ооо H.P. These figures included all steam, 
gas and hvdro-electric plants existing, and showed how 
significant the Congo water powers might come to be and how 
important was the question of hydro-electric power, when 
only some 25 000 000 Н.Р. was developed out of a possible 
world’s supply of 440 ооо ооо н.р. Incidentally, the Congo 
basin was estimated to possess 100000 000 H.P. or about 
one quarter of the world's potential water power, mostlv in 
the region about Stanley Falls. It was probable, therefore, 
that these great stores of energy would be utilised, but not 
without furtber development in the matter of long-distance 
transmission and until it was possible to organise power 
demands to coincide with the periods of great stream flow in 
these regions. и 

It would be said that hydro-electric development was а 
matter of relative cost and that it would develop where it 
could successfully compete with steam plants. It was no 
part of the paper to discuss relative costs, but it might be said 
that hydro-electric power was extremely cheap where plants 
could be operated fairly continuously at full capacity. In 
Europe the average cost per H.P.-year for the larger hydro- 
electric stations was about £10 5, while under favourable 
conditions, such as obtain for some of the huge plants of the 
Ontario Hydro-electric Power Connon: this charge might 
fall as low as £18. 

A Logical бершен. 

Dealing with some of the characteristic features of countries 
where water power is largely used, the author stated that in 
North America there was an increasing degree of co-operation 
between steam-electric and hydro-electric plants. This was 
of great importance because it involved no displacement of 
industry hitherto based on coal, and it suggested the line of 
logical development for hydro-electric power in areas where 
steam power was still the main source of energy. A scheme 
for developing this co-operation was being put into effect 
in the “ super-power " zone in the New England States. 
Неге the hydro-electric powers were of small capacity incapable 
of supporting the energy needs of the area but affording very 
considerable aid to steam-electric plants. In that area 25 per 
cent. of the population of the U.S.A. reside, and there were 
located some 96 ooo industrial plants of which 76 000 utilise 
an average of 350 Н.Р. per year, mostly derived, uneconomically. | 
from isolated power plants. Under the scheme, the power 
plants would be reduced to 273, of which 218, being large units, 
already exist and would be retained. The combination of these 
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steam and hydro-electric plants would almost entirely eliminate 
the movement of coal except along specified routes to the main 
steam plants. Out of 36000 miles of railroad, 19 000 miles 
will be electrified, and altogether there would be an annual 
saving of nearly 50 million tons of coal. In the chief industrial 
countries the railways were often embarrassed by the move- 
ment of coal to and from mines and thé industrial centres. 
In New England the question was becoming acute, but it 
would now be largely eliminated. 

The Niagara district of North America was undoubtedly 
first as regards its production of electrical energy, and the 
latest power plant using water from the St. Lawrence above 
Niagara was the Chippewa-Queenston plant, which had a 
capacity of between 500 ooo and боо ооо н.р. This was the 
largest hydro-electrical installation in the world. Water 
was taken above the Niagara Falls and led by a power canal 
to the plant site below the Falls. By this means an effective 
head of 305 ft. was obtained. The plant was under the 
control of the Ontario Hydro-electric Commission. 

Water Power and Industry. 

A large number of slides of water power plants in North 
America were shown, and attention was then given to Norway, 
Sweden, Italy, France, and Switzerland, the latter of which 
had developed the greatest percentage (80 per cent.) of its 
available power. In France and ltaly most of the hydro- 
electric power developed was devoted to specific industries 
rather than to the rural districts, and in this they resembled 
the U.S.A. and Canada. In Italv, where there was little coal, 
great progress had been made, and whilst it utilised its lignite 
deposits as fully as possible, the necessity for importing coal 
for railways and for smelting works imposed a heavy drain 
upon a comparatively poor nation. Electrification of rail- 
ways in the Lombardy Plain was taking place, and there was 
a rapid extension of iron smelting by thermo-electric pro- 
cesses in the Aosta Valley near the Cogne iron deposits. 
Both lines of progress, it was to be hoped, would lead to the 
elimination of coal imports of about 4 million tons per annum. 
Maps меге shown illustrating the great development of the 
uses of electric power for agricultural purposes on the Continent 
possible on account of the cheapness of the supply of power 
generated by hydro-electric means. The map published by 
the Cartographical Institute of Stockholm was specially 
referred to in this connection. At the same time, in Norway, 
for instance, the amount of power used for agricultural pur- 
poses was still negligible, the vast bulk of the hydro-electric 
power being consumed by the aluminium works. In Sweden, 
out of 1 200 000 H.P. produced by the hydro-electric stations, 
54 per cent. was used by the industrial plants, 24 per cent. by 
the thermo-electric processes, and only 7 per cent. for agri- 
culture. 

A similar idea—viz., benefit to the rural population—lay 
behind the extensive Sila Lakes scheme of South Italy. The 
Sila is a tableland of 1 ooo sq. kilometres in the province of 
Cosenza drained by the rivers Neto, Arvo, Ampollina and 
others. It is proposed to convert the courses of these streams 
into a series of lakes by the construction of dams and impound 
a head of water with a fall of 1 ooo metres. Hydro electric 
plant designed for 160 ooo н.Р. and capable of extension to 
400 000 H.P. will be installed and will supply power to Calabria 
and East Sicily. The scheme was to have been commenced 
in 1920, but the author said he had no information as to the 
amount of progress made. 


Chinese Electrical Imports in 1921. 


The Chinese Customs figures for the importation of ELECTRICAL 
MATERIALS AND FITTINGS are 13:2 million taels for 1921, compared 
with 6:3 million and 5 million taels for 1920 and 1919 respectively. 
As might be expected, the adverse trade conditions have caused a 
marked decline in the sale of small lighting plants, which, however, 
may also be partly due to the installation of new, or the improvement 
of existing, plants for public light services. Several contracts for 
large power and light plants for places in the interior were settled 
during the past year, and an increasing tendency to install larger 
units of т ооо and 5 ooo kW is noticeable, while only a couple of 
years ago 200 and 400 kW were considered sufficient to meet require- 
ments. 

With regard to electrical accessories, fittings, and lamps, 
Japanese manufacturers have held the market for wires and 

cables, porcelain insulators, etc., Dutch manufacturers for 

lamps, and American manufacturers for the better class fittings 
and glassware. Towards the end of the year German glassware 
fittings appeared on the market at prices: which undersold the 
American product. Altogether this line of trade is stated to bein a 
flourishing condition, with good prospects ahead. 


September 15, 1922 
The British Association at Hull. 


The citizens of Hull have afforded the members of the 
BRITISH ASSOCIATION an excellent example of what hearty 
well organised hospitality a “ Yorkshire welcome " can be. 
A most successful innovation was the issue of an artistic 
numbered badge to each member for the purpose of identifica- 
tion in addition to the familiar blue membership ticket. One 
of the most important privileges extended to wearers of these 
badges was unrestricted free rides on the electric tramcars 
of the City to the great convenience of members in general 
and the unbridled delight of members of Scotch extraction. 

Among the announcements made by the Council, the 
nomination of Sir Ernest Rutherford to be president of the 
Association for the meeting to be held at Liverpool next year 
and the generous gift of £10 ooo war stock for general purposes 
from Sir Charles Parsons were particularly welcome. 

At the conclusion of Sir C. S. Sherrington's presidential 
address on ‘‘ Some Aspects of Animal Mechanism," Dr. E. H. 
Griffiths announced that the number of members attending 
the meeting was 1558. This number ultimately rose to over 
I 700. 

Engineering Features. 

The headquarters of Section G (Engineering) were at the 
City Hall, where excellent accommodation was made available. 
Thanks to the unsparing efforts of the Local Secretary, Mr. C. 
Downs, and the whole-hearted co-operation of the directors 
and managers of the works visited, the sectional arrangements 
ran without a hitch. The Organising Committee, mindful of 
the experiences of the Cardiff and Edinburgh meetings, were 
determined that this time the programme should be restricted 
to proportions which would allowreasonable time for discussion. 
Further to facilitate sustained interest in the work of the 
section the papers were carefully chosen and grouped so that 
whole mornings were devoted to single topics treated from 
various points of view. The plan proved to be excellent and 
we trust it will become established procedure. 


Proceedings in Section G. 
Thursday, September 7th. 

The morning was entirely devoted to a discussion on the 
strength of railway bridges organised and introduced by Mr. 
J. S. Wilson. Three papers were read, viz. :— 

“ The Strength of Railway Bridges, with special refereftoe to the 
proposals of the Ministry of Transport," by Messrs. A. G. Cookson 
and J. S. Nicholas. 

“ Present- -day Problems and Tendencies in Railway Bridge 
Design,” by Mr. Conrad Gribble. 


“The Influence of Rivet-holes on the Strength and Endurance 
of Steel Structures,” by Mr. J. S. Wilson and Prof. B. P. Haigh. 


Messrs. COOKSON and NICHOLAS made it clear that the 
maintenance engineers of British railways were apprehensive 
in regard to certain suggestions put forward by the Ministry 
of Transport to the effect that insufficient provision had been 
made for the influence of live loads. It was argued that 
evidence of maintenance engineers who had kept close watch 
on the behaviour of certain bridges for the last 50 or 60 years 
should count for more than conclusions hastily drawn from a 
few deflection experiments. Practically all speakers who took 
part in the discussion expressed doubt as to the accuracy and 
interpretation of stresses in riveted structures calculated from 
isolated measurements of strain. Mr. Conrad Gribble pointed 
out that durability was a more vital factor even than refine- 
ment in design. He hoped that the cement gun would prove 
of value in fighting the ravages wrought by corrosion. 

Messrs. WiLsoN and HaiGH's paper contained results of 
interesting extensometer and fatigue experiments on model 
plates with various arrangements of rivet holds. It was 
suggested that more valuable information would be derived 
Írom fatigue tests of actual riveted joints, 

In the afternoon a party of about 50 visited the Canister 
Works of Reckitt and Sons, Ltd., where ornamental tin boxes 
were seen in process of manufacture, Tea was provided by 
the management at the works and the return journey was made 
along a route which enabled members to catch a glimpse of 
Reckitt’s Institute and garden city. 

Friday, Seplember 8th. 


The frst item was a lecture by Mr. С. У. MAXTED, on the 
“Equipment of a Modern Cement Works,” with special 
reference to the work of the Humber Portland Cement Co. 
The lecture was profusely illustrated with lantern slides and 
terminated with a series of cinematograph films showing 
steam navvies at work in the chalk quarry, grabs clawing up 
the clay, crushers, mixers, rotary kilns, etc. The lecture 
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was of particular value in enabling members to appreciate 
more fully what they were shown at the Humber Portland 
Cement Co.'s works, which were visited in the afternoon. 

A paper on “ The Resistance to Fire of Concrete and 
Reinforced Concrete," by Prof. F. C. LEA, and Mr. R. E. 
STRADLING was then introduced by the authors. Itwasshown 
that concretes as ordinarily used in practice to-day containing 


quartz sand lose about 20 per cent. of their strength when 


heated up to a temperature of 550? C., and experiments were 

described by means of which the very irregular expansion 

which occurs had been accurately investigated up to 800° C. 
The remainder of the morning was occupied by the presiden- 


tial address by Prof. T. Hupson BEARE on “Some Austra- 


lan Railway Problems." The problems specially considered 
were :—(1) the unification of the existing railway gauges, which 
are such a serious handicap to railway transportation between 
the various States; and (2) the opening up of the tropical 
areas of North Australia by a system of railways linking up 
with the existing railway systems of the southern and eastern 
areas of the continent. Of the two problems Prof. Hudson 
. Beare attached paramount importance to the second since the 
future safety of Australia depends upon securing such a rapid 
increase in the rate of growth of its population that any idea 
of a hostile attack upon it would become a hopeless proposition. 

The address was unconventional in that it dealt with a 
particular problem and was illustrated with lantern slides. A 
hearty vote of thanks was proposed by Prof. F. C. LEA 
and supported by Mr. J. S. WirsoN, who aptly expressed the 
opinion that the mecting had appreciated a happy departure 
from the hidebound rules of formal presidential addresses. 

Saturday, September oth. 

No meetings were held by Section G to-day. The organised 
activities of the section were restricted to a visit to the King 
George Dock. The party left the City Hall at ro a.m. by 
motor charabanc. On arrival they were received and 
personally conducted round the pumping station, grain silos, 
. warehouses, etc., by Sir John Nicholson. 

Electrical energy is obtained from the Hull Corporation 
generating stations at 6 600 V 50 cycle 3 phase and trans- 
formed by motor convertors to 440 V d.c. 3-wire system. 

Monday, September 1th. 

The morning was devoted to the question of economic 
steam production, with special reference to marine practice. 

Two short introductory papers dealing with fuel supply and 
boiler efficiency were contributed on behalf of the Fuel 
Research. Board by Dr. C. H. LANDER, Assistant to the 

. Director ; and Engineer Commander FRASER SHaw, R.N., of 
H.M. Fuel Research Station, East Greenwich. | 

A paper entitled " Economic Generation of Steam from the 
^aval-Aspect" was then read by Engineer Commander 
К. BEEMAN, C.M.G., К.Х. 

Finally, a paper on ''Economic Steam Production in 
Marine Practice," dealing particularly with the water-tube 
boiler in marine work, was read by Mr. A. SPYER. 

The discussion was opened by Sir JaMEs B. HENDERSON, 

- Sir W. S. ABELL, Mr. C. E. StROMEYER, Prof. Hupson BEARE, 
JOHNSON STONEY and F. Bacon contributed. 

Perhaps the most interesting point which emerged was 
that mechanical stokers for marine work are being con- 
sidered, and there is some prospect that one or more ships 
will be laid down in this country shortly in which the 
mechanical handling of coal is made a special feature. 

In the afternoon a visit was paid to the very extensive 
foundries— said to be the largest of their kind in Great Britain 
—of the National Radiator Co. 


Tuesday, September 12th. 

Mr. J. RICHARDSON read a paper on “ The Fropelling 
Machinery of the Cargo Carrier of the Future,” in which he 
outlined the prospective developments of the motor ship. 

A joint discussion was then held with Section L on the 
effect of reformed methods in teaching mathematics. 

In the afternoon a visit was paid to the works of the British 
Oil and Cake Mills, Ltd. 

Wednesday, September 13th. 

The approaching termination of the meeting was retlected 
by a rather sparse attendance. The papers taken were :— 
'" Electrical Ignition Apparatus for Internal Combustion 
Engines," by Dr. E. O. Turner; and ‘ The Resolution of 
Compound Stresses," by Mr. C. E. Stromeyer. 

Votes of thanks were passed to Prof. T. Hudson Beare, the 
general president, and Mr. C. Downs, the Local Secretary, to 
whose energy and influence so much was due. If members of 
Section G have their way, Hull will be re-visited by the 
British. Association long before another 69 years has passed. 
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PROFITABLE TELEGRAPHY. 
To the Editor of THE ELECTRICIAN, 


SIR, —I have only just seen Mr. Polley's letter in your issue 
of September tst, due to absence, and hence the delayin replying. 

I must again repeat that any machine telegraph requires 
the human element as the first link in the chain. Baudot 
signals are not hand formed, they are composed by hand and 
stored in the keyboard, the transmission which follows being 
as precise as any obtainable by a strip controlled transmitter. 
I cannot credit Mr. Pollev's statement that the Baudot 
wastes line time to the extent of 50 per cent. per channel ; 
such statement requires substantial evidence before it can be 
accepted. Ten to 15 per cent. is a generally accepted figure. 

If we assume, for the sake of argument, the statement 
that four key and sounder men (old school) equal six Baudot 
men, by which I suppose a Baudot triple is to be taken as 
equal to two Morse duplex circuits, then we have also to take 
into account the fact that the line material is 2: 1 for the 
Morse as against the Baudot. To get equality in line plant, 
quadruplex working may be assumed and we are still left 
with the fact that a triple is an '' all the day long " proposition, 
while the best quadruplex circuits I have ever had any experi- 
ence with are not. I quite agree as to the advantages of 
typewriter reception. It is universal in America and common 
with the Cable Companies here. | 

I should not venture to hold up the French, or in fact апу 
continental country as a telegraph model, they are too free 
and easy for any British trained telegraph man. I- am not 
in a position to deny Mr. Polley’s statement as to the terms 
imposed for leased wires in France. 

On the vexed question of R Qs, I agree that R Qs and B Qs 
can be punched up and sent automatically on a high speed 
Morse system as easily as they can be sent on the Baudot. 
It is not here that the delay arises. The trouble lies in the 
fact that some time elapses before the necessity for the R Q 
has become apparent, and when it is rushed through a further 
loss of time is incurred before the message is found amongst 
the “finished ” and the reply sent. On any system having 
a number of channels with sending and receiving operators 
in direct contact with each other, the more obvious errors, 
such as wrong numbers, are at once apparent and corrections 
made immediately before the message has left the circuit, 
Even if subsequent correction is necessary, the ''finished ” 
is divided into two, three, or four batches and the required 
message more readily traced: Get rid of R Os by all means— 
if you can. ' 

The more’ difficult it becomes to employ telegraphists to 
take charge of telegraph machinery, then in my opinion, 
the more unsuitable the machine. Only an administration 
official with full knowledge of all the facts could deal with 
the subject of the reduction of transit time. І cannot. 
Also, only administrations are in a position to make practical 
comparisons between five unit and Morse systems, and the 
greatest telegraph administration in the world, the Western 
Union, has gone in for five unit multiplex. Presumably they 
investigated the matter before deciding on this policy. It is 
reasonable to suppose, also, that the British Post Office 
thought about the matter before adopting the five unit system 
and extending its use as they are doing. | 

I agree with Mr. Polley that the multiplex could be speeded 
up. In America keyboard perforators are used and reception 
is by page printer, and I have stood by multiplex circuits 
in the large telegraph offices in America and seen them worked 
to full capacity at 45 words per minute per channel by girl 
operators, and without apparent effort. 

Kevboard perforators and auto transmitters are being 
applied to the Baudot both in France and in this countrv, 
and with their introduction the line time lost by missed 
cadences will be abolished. When this practice has become 
general, the theoretical and actual capacities of the Baudot 
system wiH be equal. There is another thing to be borne 
in mind, and that is that in England, though not in France, 
the duplex balance is applied to the Baudot system, practically 
doubling the capacity of the line for traffic, while carrying 
other advantages over the French simplex method. 

Thus the system in use in England has undergone and is 
undergoing considerable modification as compared with its 
foreign prototype.—I am, etc., 

Liverpool. 

September rath. 


H. H. Harrison. 
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A SHORT STORY IN WIRELESS. 
To the Editor of THE ELECTRICIAN. 


Sır, Ла commenting on Prof. Elihu Thomson's '' Short 
Story," Mr. Campbell-Swinton asks for a non-mathematical 
exposition of the generation of electromagnetic waves. 

Your present correspondent has already shown mathe- 
matically how progressive waves are generated along an open- 
ended wire or antenna. Such progression of. earthlines of 
electric force when set up move forward at substantially the 
speed of light. 11 thus follows that with the wire (or antenna) 
commensurate in length to the wave length, the lines of force 
can no longer reach directly to the antipodes from a given 
station, as would be the case with a static distribution of 
potentials. Thus beyond a quarter wave length earthed 
loopings will take place much as Hértz contemplated. 

Át the antipodes, therefore, the waves approaching each 
other from the right and left abutt and leave the earth as 
unattached loopings in aecordance with Poynting's require- 
ment for a divergent flow of energy flux.—I am, Sir, etc., 

Р A. PRESS. 
Washington, D.C. | 
August 29th, 1922. 


A New “Exide” Service Depot. 


A short time ago the CHLORIDE ELECTRICAL STORAGE 
CoMPANY issued an imposing list of Exide Battery service 
depots. These depots are scattered, not only all over the 
British Isles, where there are more than 300, but are to be found 
in the Overseas Dominions and in foreign countries, making a 
grand total of 3 400, they exist for the proper care, maintenance, 
and renewal of starting, lighting, and ignition batteries, 
whether of the Exide type, or otherwise, by experts trained at 
the Chloride Electrical Storage Company's works. With the aid 
of some knowledge of geography and a romantic pen it would be 
possible to weave quite an interesting story connecting the 


different environments and outlook of these places with the 


single aim and object they have inview. Thus, a man with à 
car might, for instance, visit each depot in turn and compare 
the different commercial instincts which he found at, say, 
Inverness, Bognor, Barcelona, Falun and Porto Rico. Of 
this we feel certain, however, at all he would find courtesy, 
good workmanship, and promptitude. 


A Good Pull Up for Mo‘orists. 


But it is rather of likenesses than differences that we wish to 
speak. For, besides the material ones that we have just men- 
; tioned, all these de- 
pots may be distin- 
guished by the 
motorist in need by 
the handsome and 
prominent sign, of 
which we give an 
illustration in Fig. т. 
In the main, too, 
these depots are not 
directly operated by 
the Chloride Elec- 
trical Storage Com- 
pany, but by agents. 
The most important 
exception is the 
London depot in 
Shaftesbury Avenue, 
of which we have 
already given a de- 
scription ; other 
depots which are 
Crectly operated being, found at Sydney, Brisbane, and 
Perth, W.A. An addition to this select band was made last 
week with the official opening of the Exide service depot at 
Dale End, Birmingham, an exterior view of which is given 
in Fig. 2. 

Besides providing adequate accommodation for testing, 
repairing, and selling batteries—attractions in themselves—this 
depot has the advantage that it is near the centre of the 
city and can be easily reached by motorists passing though 
the Black Country, or coming in from the neighbourhood. 
The depot is arranged on four floors. The front of the ground 
floor contains, besides the entrance, a trade counter at which 
batteries may be purchased and instructions for repair and 
testing given. Behind this is a loading and unloading space, 


Fic. I. 
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with a lift communicating with the floors above. It should be 
noted that an Exide battery owner may, if he desires, receive 
a report on the state of his battery while he waits, and this 
means of communication, therefore, permits a great saving 


. of time and labour. 


Details of the Depot. A 
On the first floor are the offices of the depot, and on the 
second floor stores of complete batteries, plates, and other 
parts which are required for battery repair are to be found. 
These include a fireproof celluloid store and a special container 
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Fic. 2. THE BIRMINGHAM EXxIDE DEPOT. 


in which the separators are kept damp. . The third and top 
floor contains the repair shop proper. To this current 15 
supplied by the Birmingham Corporation at 400 V, and a 
motor generating set and field rheostat allow transformation 
down to any current required for battery charging purposes. 
There are, of course, a number of circuits and the range ої 
current capacity of which is fróm o'1 A to 70 A. 

The procedure in the depot is as follows :—When a faulty 
battery comes in it is placed in a steamer for about 12 minutes 
to soften the case, and at the end of this time it can easily be 
be pulled apart for examination. It is hardly necessary to 
detail here the range of faults which are likely to be discovere 
as a result of this examination, but full arrangements are made 
for all kinds of repair, a special feature being the oxy-coa 
gas burning apparatus for reassembling the batteries on the 
conclusion of the work. This, it was pointed out, is a most 
important item in the process of repair and one which 1$ 
constantly overlooked at motor garages, where attempts which 
can only result in failure are made to do the necessary Con 
nections by means of a soldering iron. It should further be 
pointed out that no exclusiveness is exhibited with re gard to 
the work undertaken and all kinds of batteries are repaired. 
The ebonite containing boxes can be tested for insulation by 
being placed in a closed container half filled.with sulphuric 
acid. and being themselves filled with sulphuric acid. BY means 
of electrodes immersed in the two sets of acid the insulation 
resistance can be determined by a Megger, while a further test 
for soundness is made by filling the container with air at ? 
pressure up to 2 in. of mercury by means of an «ordinary 
bicycle pump, the vent being sealed with a rubber st OPP: d 

It may be added that though the depot is primarily antende 
to be of assistance to motorists, a wide range of the= smaller 
types of Exide batteries is held and a special feature is b 
made at the present moment of those designed for 
work. These include one in which the cells are 
ordinary test tubes fixed on a test-tube stand, andi апоёћег 
which is known as the “ Marconiphone,” which 35 2 
battery with a capacity of 40 Ah on the то hour сһаг 5% rate. 


September 15, 1922 
The ** Ceag” Pillarless Lamp. 


In our issue of July 14th we gave some particulars of the experiments 
carried out by the Mining Department of the Board of Trade 
on ''pillarless " electric safety 
lamps, and in the following issue 
we gave illustrations of the 
“ pillarless " lamps approved for 
official test purposes. 

We are informed that the 
'" Geag " pillarless lamp, of the 
CEAG MINERS’ SuPPLY Co., has 
been approved by the Home 
Office for 
The lamp consists of a standard 
miners’ lamp fitted with a 
special reflector carried by a 
bridle, which can be swivelled ina 
larger bridle from two points at 
the side of the lamp top. The 
large bridle is secured by heavy 
screwed pins entering strength- 
ening lugs rivetted to the lamp 
top. The remaining portion of 
the lamp is built up of standard 
parts, interchangeable with the 
existing standard Ceag lamps. 

The advantages claimed for 
the pillarless lamp are that with 
the reflector down an increase 
of light of 70 per cent. is ob- 
tained; there are no dark 
shadows caused by the lamp 
pillars, a clear beam of light over 
an arc of 160° is thrown forward. 

The illustration. shows the 
lamp in front elevation. The 
'reflector can, if necessary, be 
placed completely over the well- 
glass of the lamp. 


Old and New Methods. 


The exhibit of the LANCASHIRE DvNAMO AND Moror Co., at 
Preston Guild trade procession on September 6th, shows the wide 
contrast between old and new methods of driving industrial 
machinery, and is amusing on account of the happy manner 
adopted for representing these methods. 

An electrically propelled 5-ton lorry carries two tableaux. That 
entitled ‘‘ Ye Old Way " shows, as can be seen from the accom- 
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LANCASHIRE Dynamo COMPANY’S EXHIBIT IN PRESTON GUILD 
PROCESSION. 


panying illustration, a rough mechanical hammer constructed of 
logs and green timber, which is operated by a treadle, the operator 
being made up to represent a pre-historic man. In the other 
tableau ' The Lancashire Way " is shown a modern pneumatic 
hammer, belt driven by a “ Lancashire ” electric motor, the operator 
being a smart mechanic in overalls. 

The electricity, both for driving the pneumatic hammer and for 
charging the vehicle battery, is developed by a small generating set 
comprising a “Wilton” petrol engine direct coupled to a 
" Lancashire " dynamo. The pneumatic hammer was made by 
Peter Pilkington and Co., of Bamber Bridge. 


The Dearne District Light Railway Committee, though it has not 
yet decided to proceed with the construttion of the DEARNE 
VALLEY light railway, has agreed to prepare plans and estimates 
of the cost, with a view to construction if the financial aspect of 
-he undertaking should warrant it. 
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An Interesting Short Circuit. 


Rats have from time to time beer known to cause considerable 
trouble in electrical installations. An interesting example of their 
powers in this direction was recently shown in a large Lancashire 
Corporation power station. Incidentally it afforded an excellent 
tribute to the design and manufacture of G.E.C. turbo-alternators. 

It appears that the animal managed to cause a dead short on the 
main bus-bars, in some way or another getting across the bus-bar 
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“Тнк RAT AND THE Оп SwitcH "—A TRAGEDY IN ONE Аст. 


side of the oil switch. The short lasted 14 minutes, due to the fact 
that the charge engineer happened to be away from the switchboard. 

A 3000 kW G.E.C. turbo-alternator set was running on load at 
the time, and far from there being any untoward happening, the 
voltage died naturally down, and a careful inspection of the alter- 
nator subsequently revealed that no damage whatever was sustained 
by the machine. | 


The ** Diamond H” Switch. 


The illustration shows the “ Diamond H " reciprocating switch 
just placed on the market by the HART MANUFACTURING Co. 
This is the latest type of switch for cooking and heating work. The 
new reciprocating action enables the user to operate the switch in 
either direction so that to obtain any desired heat it is not 
necessary to go the whole round of the switch. It is apparent that 


EXTERNAL AND INTERNAL VIEWS OF THE NEW '"DiAMOND Н” 
RECIPROCATING ACTION SWITCH. 


the life of the switch is practically doubled. Another important 
feature is the design of the rotating pointer handles which 
show at a glance what particular circuits are оп. А further improve- 
ment is that the handle cannot be unscrewed so easily as in other 
types of rotary switches. 
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* Britalite" Lighting Set. 


The “ BRITALITE " dynamo lighting set for motor cycles is complete 
in itself, not, as is so often the case, merely a collection of parts 
which have to be accommodated somehow or other on the machine 
and connected by means of a more or less complicated mass of 
wiring. For machines having engines with outside fly-whecls the 
dynamo is provided with an adjustable bracket, which ts clamped 
to one of the frame tubes in such a position that a friction wheel, 
mounted on the dynamo shaft, makes contact with the fly-wheel. 
A spring for regulating the tension of the friction drive is provided, 
also a small lever to keep the dynamo out of action during the 
summer months. Where this method cannot be adopted, another 
form of bracket can be supplied, and the dynamo is belt driven. 

With the exception of the lamps and cable, the only accessory is an 
aluminium box containing an accumulator, which provides current 
for the lamps when the engine is not running. 
This box, upon wh:ch is mounted the contro! 
switch, as well as the automatic cut-out, regula- 
ting resistance, etc., is carried on the headlamp 
bracket in the same position as an ordinary 
acetylene generator. These parts are connected 
with each other and with the lamps by special 
aluminium armoured cables. | 

For a side-car outfit a larger battery is supplied, 
and as this would be too heavy to be carried 
safely on the headlamp bracket, a small switch 
panel is substituted. "This is connected, by an 
easily detachable cable, with the battery, which 
may be cenveniently housed in the side-car, yet 
the entire system is controlled from the switch 
panel on the headlamp bracket. 

The “ Britalite " set gives, it is claimed, a really 
safe drivinglight. The headlamp carries a 12 W 
lamp, the output from the dynamo being sufficient 
to supply this, as well as two or three other 
lamps of moderate power for the side and rear 
lights, speedometer illumination, etc., still 
leaving a surplus current which serves to keep 
the battery in a fully charged condition. 

The lamps supplied are of the finest British 
manufacture, and a variety of patterns is 
offered to suit users' requirements. The head- 
lamp is provided with two bulbs, either of which may be brought 
into use by a quaiter turn of the small knob projecting from the 
top of the lamp casing. The rear lamp is of the ball pattern, and 
is so constructed that the bulb holder may easily be removed with- 
out extinguishing the light, thus providing a useful inspection lamp. 


Particulars of Generator. 

The dynamo is a shunt-wound generator. It measures only 3 in. 
in diameter by 5} in. in length,, exclusive of the shaft, and weighs, 
complete with bracket and friction wheel, less than five pounds. 
The armature, which runs on Hoffmann magneto type bearings, 
is finely laminated and the coils are former wound, while the com- 
mutator is built up of hard drawn copper bars, and is of exceptionally 
robust construction. The dynamo output is controlled and kept 
constant at all speeds by a simple regulator in ‘the form of a small 
grid of special wire, the electrical resistance of which, though almost 
negligible when cold, rises rapidly with an increase of temperature. 
Increased output heats the wire and the resulting resistance is 
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arranged to react on the dynamo, thus providing an effective control 
when the speed becomes excessive. This regulator, which is 


.mounted on the battery box, below the switch, is always more or 


less warm when a current is passing, and may therefore be used, 
the makers claim, as an indication that the dynamo is working. 

The switch, which is mounted on the battery box, immediately 
in front of the rider, is of the controller type, having four positions 
— namely, ' On," '' Dim," " Dynamo*7' and “ Oft," all of which are 
clearly shown by the different words appearing in an op-ning in 
the front platc. 

“ Pritalite " dynamos, whether driven by belt or friction whec!, 
should run at three to three and a half times engine speed, according 
to whether the machine is usually driven at high or moderate speed. 
Thus with a friction wheel 2 in. diameter this should make contact 
with the fly-wheel at a position 3 to 34 in. from the centre of crank- 
shaft, or if the dynamo is fitted with a pulley of 14 in. effective 
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VIEW OF DyNAMO AND ВАТТЕКҮ ВОХ (FRONT AND BACK) WITH COVERS REMOVED. 


diameter, the driving pulley, if mounted on the crankshaft, should 
be 4J to 54 in. diameter. Should it be found necessary, however, 
to take the drive from a slower shaft, a correspondingly larger 
pulley must be provided. A very large pulley is undesirable, and 
when a high-speed shaft is not available it may be better to arrange 
the drive in two steps, in which case a light chain may be used to 
drive a small countershaft from which the final drive to the dynamo 
should be taken by belt. Direct chain or gear drive is not advised. 

The standard output is 5 A at 5 V, which is sufficiest for charging 
a 4 V accumulator, but the dynamo can be wound to charge a 6 V 
battery, for side-car outfit, 1f required. | 

The whole of the electrical parts, with the exception of the accu- 
mulator, are made in the company’s own works. Armature and 
field coils are formed of double silk covered, high conductivity wire. 
These, after being effectively taped and bound, are thoroughly im- 
pregnated with insulating varnish and dried by a special process. 
Further details can be obtained from the manufacturers, the 
BRITANNIC ELECTRICAL Co. 


BO ay Te wis | 


Portable Electric Haulage 
Gear. 


The haulage gear illustrated is a natural develop- 
ment of the portable compressed air haulages 
manufactured by MARKHAM AND Co. It is made 
in the same sizes, the drums, gearing, shafts, brake 
and striking gears being interchangeable with the 
corresponding size air haulage. The drive from the 
electric motor consists of a Coventry Chain Co.’s 
noiscless chain and this ts enclosed in an oil-tight 
guard which, however, has been removed in the 
photograph for clearness of illustration. The ratio 
of these gears is so arranged as to give a rope speed 
of about two miles per hour. At present these gears 
are being made in three sizes, the smallest size ta king 
a IO H.P. motor and giving a pull on the rope of 
I 500 lb., and the largest with a 25 н.р. motor, 
giving a pull on the rope of 3 750 lb. 

The engines are sturdilv built for rough usage in 
the pit, and at the same time are compact and 
portable. The smaller sizes may be loaded on to 
a timber wagon and taken to the working face, 
with case. X feature of this haulage, is the pro- 
vision of a small warping drum on the end of the 
drum shaft, which has been found very useful in 
AS a number of ways. The haulages can be made 

——-— with either single or double drums to suit purchaser's 


Virw or ELECTRICALLY-Driyes DOUBLE-DRuM HAULAGE. 


requirements. 
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Dickinson’s Patent Joint Box Cover. 


A joint box, which is fitted with a special cover designed by Mr. 
Dickinson, of Liverpool, has recently been placed on the market by 
the BRITISH INSULATED AND HELSBY CABLES, LTp. It is claimed 
by the makers that the use of this cover avoids all troubles due to 
the shrinkage of compound during cooling. ‘‘ Topping ир” and 
“filling by layers" are therefore rendered unnecessary, while 
after pouring with compound the box may be buried immediately, 
thus effecting a considerable saving both in money and time. The 
compound sets hard, and it is impossible for air-pockets or blow- 


HrrsBv Joint Box FITTED WITH DICKINSON’S 
PATENT COVER. 


holes to be formed. Any type of joint box can be fitted with this 
cover at a small extra cost, which in most cases is recouped by the 
saving of time in filling in the ground after jointing. 

An inverted cast iron bell is fixed over a hollow stud screwed to 
the top of the box, and forms a reservoir from which air is drawn 
whilst the compound is cooling. This prevents air or moisture 
from being drawn in through the glands and other joints during the 
period of contraction, whilst the diving bell action of the cover 
prevents the subsequent entry of water through the vent-hole 
at the top of the stud. 

The following municipal authorities are among the users of the 
Dickinson cover: Liverpool, Doncaster, Barnsley, Wakefield, 
Shefheld, Leeds, Middlesborough and Blackpool Corporations, 
Bridgend and Rathmines Urban District Councils. 


The A.B.C. Semi-Diesel Oil-Engine. 


Before the war the ANGLO-BELGIAN Co., makers of the engine 
illustrated herewith, were interested in the manufacture of both 
gas and semi-Diesel oil engines, but having decided to devote their 
energies to the semi-Diesel type of heavy oil engine, they have evolved 
and placed on the market a type which they claim to be well- 
equipped and reliable. 

A. B. C. engines are designed on the two cycle principle, t.e., one 
explosion per revolution. The explosion is made by the charge 
coming into contact with a heated DH this being kept at the 
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A.B.C. Semi-D1ESEL Оп, ENGINE wirH R.E.M. 
FuEL Pump ATTACHED. 


necessary temperature by the running of the engine, the starting 
lamp being dispensed with. There are no valves, magneto or 
carburettors. The troublesome waterdrip is entirely done away with. 

The engine will, we understand, run satisfactorily on crude ojl, 
residual oil, refined paraffin or palm oil, but with the latter, certain 
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special equipment is necessary. With crude oil of goo sp.gr. and 
19 ооо B.Th.U. the oil consumption will not exceed 0'5 pints per 
B.H.P. for engines of 25 B.H.P. and upwards, but for smaller engines 
the consumption will be about 5 per cent. greater. 

These engines can be used for many classes of work, and those 
af two or more cylinders are especially adapted for driving electric 
generators either direct or by belt, being tested to a speed variation 
of 1/100 to 1/150 as normal, and 1/250 if required. 

The starting lamp is of the pressure type, requir:ng no adjustment, 
the size being regulated to each type of engine. The governor is 
of the centrifugal type acting direct on the oil fuel pump ; a system 
of hand speed control can be fitted if required. Up to зо B.H.P. 
the governor is keyed on the crank shaft and controls the stroke of 
the pump. On 50 B.H.P. and upwards it is fitted on a vertical 
shaft around which the company’s R.E.M. patent fuel pumps are 
radially fixed on a movable bearing. 

The special features of this patent pump, which can be seen on 
the left side of the engine illustrated, are: (1) The oil is injected 
under constant pressure ; (2) the timing of injection, t.e., retarding 
or advancing (as of a magneto) can be effected while the engine 
is running by simply turning a hand wheel which turns a cam 
against or with the direction of rotation; (3) the alteration of 
timing and injection which enables efficient atomisation to be ob- 
tained with various grades of fuel by the simple operation of the hand 
wheel; (4) efficient atomisation, causing clean exhaust, minimum 
amount of carbon deposit on pistons, low fuel consumption, low 
maintenance costs owing to the necessity for opening up the engine 
being less frequent than with other types of fuel pumps. 

The satisfactory working of the R.E.M. pump is evidenced by the 
fact that. a 100 H.P. engine fitted with it when recently opened up 
after twelve months showed practi ally no signs of carbon deposit. 

The firm also make multi-cylinder engines of comparatively 
small powers, and no difficulty whatever at light load is experi- 
enced. The multi-cylinder is, of course, found to be much more 
suitable than the single-cylinder engine for dynamo driving, as it 
gives a better cyclic variation. 


Brighton Electrical Exhibition. 


The poster illustrated has been specially designed in connection 
with the ELECTRICAL EXHIBITION which Brighton Corporation 
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A BRIGHTER BRIGHTON ADVERTISEMENT. 


Electricity Department have arranged to hold at the Corn Echos 
from Thursday, October 5th to Saturday, October 14th. 
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Electricity Supply. 

NENAGH Gas and Electricity Co. have reduced electricity charges 
from rs. 2d. to 1s. per unit. 

CLowNE Parish Council has decided to ask the Bolsover Colliery 
Co. to supply the village with electricity for lighting. 

CAERPHILLY Council have received sanction from the Electricity 
Commissioners to a loan of £8 400 for the electricity undertaking. 

WELLINGTON (Somerset) Urban Council is in communication with 
Taunton Corporation regarding a supply of electricity for the town. 

SALFORD Council have decided to advertise for a borough elec- 
trical engineer at £1 250 per annum, plus bonus on the Civil Service 
scale. 

Sir Albert Hobson, speaking in SHEFFIELD recently, said that in 
spite of trade depression the Electric Supply Department had 
made a profit of {11 824. 

TULLAMORE Urban Council have decided to offer the Electric 
Light and Power Co. £300 for the public lighting of the town for 
the next year. The company wanted £390. 

Owing to the increased demand for electricity at WORCESTER, the 
mains loan has been exhausted, and the Electricity Committee are 
applying for powers to raise a further £3 500. 

BLACKPOOL Corporation has offered to absorb the district of 
Thornton, but electricity supplies to the latter would be 10 per 
cent. above the rates in Blackpool for ten years after amalgamation. 

ELLAND electricity department, which has made a profit of £3 ooo 
on the past year’s working, announces a 12 per cent. reduction in 


the price of current to consumers who pay within seven days of the’ 


demand. 

BIRKENHEAD Electricity Committee have received the sanction 
of the Electricity Commissioners to a loan of {9 ooo on account, in 
connection with the supply of electricity in Upton and Noctorum. 
The sum of £11 910 was applied for. 


A sub-committee of BLACKBURN Town Council has been appointed 
to confer with representatives of Preston Corporation to discuss 
the effect of the Electricity Supply Act, 1922, in its relation to the 
Preston and Blackburn joint scheme. 


MONTROSE merchants have forwarded to the Ministry of Trans- 
port a protest against the application of the North of Scotland 
Electric Light and Power Company for power to increase their 
maximum charge from Iod. to 1s. per unit. 


Dover Town Council has received sanction to a loan of £1 108 
for super-heaters at the electricity works. Owing to the success of 
electric cookers let out on hire the Town Council has decided to 
purchase a further supply at a cost of £200. 


GLossoP Town Council has decided to oppose the application of 
the Urban Electric Supply Co., for an order to increase the charge 
for electricity from 10d. to 1s. per unit, with minimum payments of 
155. for each winter quarter and ros. for each summer quarter. 


The new gas driven set at LEEK clectricity works, which has cost 
about £15 ooo, was formally started by Mr. W. A. Purmston (chair- 
man of the Urban Council Lighting Committee) last week. The 
new plant is required to meet the increased consumption of electricity 
both for lighting and power. 


LANARK County Council has decided to apply for Special Orders 
to supply electricity in certain additional areas including the Lower 
Ward; the parishes of Bothwell, Cambuslang, Cambusnethan, 
Dalziel, East Kilbride, New and Old Monkland, and Shotts in the 
Middle Ward ; and Carluke in the Upper Ward. 


ULVERSTON Urban Council has decided to apply to the Electricity 
Commissioners for a loan of £1 ooo for the wiring of the Town Hall 
and the possible purchase of generating plant. If the Barrow-in- 
Furness Corporation carry out their extensions to Dalton and 
Ulverston there will be no need of the generating plant. 


Replying, at a meeting of SwANSEA Electricity Committee last 
week, to complaints regarding the nuisance caused by grit ejected 
from the chimney stack at the electricity station, Mr. J. W. Burr, 
the borough electrical engineer, stated that a special apparatus was 
being erected which he hoped would put an end to the trouble. 


CHAILEY Rural Council has been notified that the Electricity 
Commissioners have consented to the erection of overhead lines by 
the Haywards Heath and District Electricity Supply Co., for the 
supply of electricity within the urban districts of Haywards Heath 
and Cuckfield, and in parts of the rural districts of Cuckficld and 
Chailey. 


SHEERNESS Electric Light and Power Co. have’ decided to lay 
new lead covered and armoured feeder cables in place of the present 
bitumen sheathed type, which owing to the damp soil of Sheerness 
have given much trouble during the last two years. The cost is 
estimated at до ооо, and it is hoped to get the work done by 
Christmas. 

ASHTON (Lancs) Council has decided (1) that in future the South 
Lancashire Tramway Company only be allowed to supply electricity 
in the Council's area for power purposes ; (2) that all accounts, with 
the exception of the sewage works, be in the Council's name; the 
Council to collect same and hand over the receipts, less 5 per cent., 
to the company. 
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Torguay Corporation has placed an order for a 3 ooo kW turbo- 
alternator for the Newton Abbot electricity works. The Urban 
Council of Newton Abbot has asked the Minister of Transport to 
appoint an arbitrator to ascertain the purchase price of the under- 
taking of the Urban Electric Supply Co., which will be ultimately 
transferred to Torquay Corporation. 

After losing large sums of money each year on thcir electricity 
undertaking, TODMORDEN Corporation decided about a year ago to 
obtain a bulk supply from the Yorkshire Electric Power Co. The 
result is that for the past year there has been a gross profit of £3 363, 
against a gross loss last year of £2 359. There has been an increased 
revenue of £2 091, whilst the operating costs show a decrease of 
£3,628. 

CREWE Town Council recently applied to the Electricity Com- 
missioners for sanction to borrow £10 ooo in connection with the 
municipal electricity undertaking. A letter has now been received 
sanctioning the borrowing of £2 500 (£500 for building work, switch- 
gear, etc., and £2 ooo for plant foundations and the draught plant). 
Additional information has been asked for with regard to the 
remaining items. 

A new scheme of electric lighting is being carried out at Sr. 
MARTIN’S THEATRE, which, when completed, will, it is claimed, 
make it the best fitted theatre in Europe as regards electrical 
cquipment. The idea has been obtained from Sweden, and the 
elaborate system in a comparatively small theatre presents con- 
siderable technical difficulties, but it is hoped that the work will be 
finished by the end of the year. 

A landmark at Birmingham, the large chimney stack at the 
HANDSWORTH ELECTRICITY STATION, is in course of demolition. 
Before’ Handsworth became part of Birmingham it was a steam 
generating station, but in recent years it has been used only as a 
distributing sub-station. The stack was struck by lightning some 
time ago and damaged, and as it no longer served a useful purpose 
demolition was decided upon. 

At a meeting on Friday of the LLANDRINDOD WELLS Council, it 
was reported that the Electric Light Company were willing to enter 
into a provisional agreement for the sale of the undertaking to the 
Council for £22 500 cash, plus £750 for the adjoining Duffryn 
property. Particulars are now being prepared by Mr. J. W. Burr, 
with a view to ascertaining from the Electricity Commissioneis the 
terms upon which the necessary loan will be granted. 


FoRMBv Council, on the recommendation of Mr. James Scott, 
consulting engineer, have decided to obtain a bulk supply of elec- 
tricity from the Lancashire and Yorkshire Railway, at 2d. per unit 
for the day load and 6d. per unit for the night load. А substation 
will be erected in Barkfield Lane, and supply will be given in an 
area within a radius of one mile from this point. Liverpool and 
Southport Corporations also submitted quotations, but their terms 
were higher than the railway company. 

The protests of the Urban District Councils of ALDERLEY EDGE 
(Cheshire) and WILMSLOW against the application of the local 
electricity supply company for powers to increase their minimum 
charges, and also the price per unit from 104. to 15. have been 
supported by public petitions from both places. The company 
point out that a dividend on share capital has not been paid, and 
if the charges to small consumers were reduced it would mean that 
the company would either be run at a loss or more remunerative 
consumers would have to make good the loss. 


YorK Electricity Committee has received the formal sanction of 
the Electricity Commissioners to the borrowing of loans in respect 
of the following works: Sub-station at Lendal Bridge, buildings, 
£900, repayable in 3o years; plant, £2 800 (20 years): The 
municipal electricity undertaking, plant (air filters), £1 тот (20 
years); services, £3 000 (25 years); transformers, £2 ooo (20 years) : 
Linton Hydro-Electric Works, building work, £21 118 (30 years) ; 
mains, £11 245 (25 years) ; plant, £32 659 (20 years). In view of 
the report from the Works Sub-Committee which recently in- 
spected this station, the Committee is of opinion that it is neces- 
sary for a 1 ooo kW rotary converter, transformer and switch- 
gear to be obtained immediately to deal with the load for the 
coming winter. The Committee has accordingly decided to authorise 
the Works Sub-Committee to obtain tenders for the supply of a 
new 1 ооо kW converter, etc., and to recommend the Council to 
apply to the Commissioners for sanction to the borrowing of a 
further loan. The Committee has accepted the tenders of J. Turner 
and Sons for the erection of a sub-station at Acomb at & cost of 
£132 35.; and £106 тоз. for the erection of a sub-station at New 
Earswick. 


» 


Exhibition Notes. 


The BRAZILIAN CENTENARY EXHIBITION was opened by the 
President of the Republic on the 6th inst. 

An INTERNATIONAL EXHIBITION OF PATENTS AND INVENTIONS 
is to be held in New York during the week commencing January 8th, 
1923. Further particulars are expected shortly in the Exhibitions 
and Fairs Division of the Department of Overseas Trade. 

At a mecting of Swansea Electricity Committee last week Mr. 
J. W. Burr, the borough clectrical engineer, stated that all the 
available space for stands at the electrical exhibition which was 
to be held at the Drill Hall from October 2nd to the 14th had been 
taken, and practically all the large electrical firms were exhibiting. 
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Personal and Business Items, etc. 


« 7 a pTAIn С. P. Тномѕом has been appointed to the chair of 
Мга 4 ural Philosophy at Aberdeen University. 

INE ж. Н. FENTUM Рниллрѕ, electrical engineer, of North Street, 
Gaur ilford, has been elected a Vice-president of the Guildford 
Съ za rnber of Trade. 

ANTLR. С. J. Linpsay, who has served as Treasurer of Dundee Gas 
`na Electricity Department for the past 50 years, has resigned. In 
Accepting the resignation the Committee recommend that Mr. 

andi say be retained in an advisory capacity at a salary of £250 per 

annum. 
MR. H. J. Witson, Н.М. Superintending Inspector of Factories for 

Scotland, has been appointed Deputy Chief Inspector at the Home 

Office, Whitehall.. Mr. Wilson will be succeeded by Mr. THOMAS 
Brown, H.M. Superintending Inspector for the North Midland 

yvision. "2 

In the advertisement of the ENcrIisH ELECTRIC and SIEMENS 
SUPPLIES last week the new price of the 200-260 V 100 W Siemens 
gas-filled lamp was shown as ss. The error was not discovered 
until after 2 ooo copies had been printed off, but in the remaining 
copies the correct price, 6s., was given. 

The London address of the IRONCLAD SWITCHGEAR Co. is now 
23, Queen Anne's Gate, Westminster, S.W.r. At these offices 
enquiries and orders emanating from South Wales, Midlands, East 
Coast, Southern Counties and Overseas, will be dealt with. Large 
stocks are being prepared and will be ready within a few days. 

Mr. T. H. Windibank, sales engineer to the City Electrical Co., 
and Mr. E. Hugh Bates, recently with E. Brook, Ltd., in a similar 
capacity, have gone into partnership under the name of BATES 
AND WINDIBANK, with offices at Sentinel House, Southampton Row, 
W.C.1, where they will deal principally in a.c. and d.c. plant. The 
firm has been appointed distributors for F. and A. Parkinson, 
makers of the ' Com" type single-phase motor (manufactured 
under Creedy patents), and induction-type single-, two- and three- 
phase ; also for Flather and Co., manufacturers of d.c. motors and 
dynamos. 

We are asked to announce that the Decree recently issued by the 
Provisional Government of the Irish Free State, restricting the 
importation of certain commodities does not apply to the importa- 
tion of goods into places in NORTHERN IRELAND through the ports 
of Belfast, Londonderry, Larne, Coleraine, Newry, Bangor, or into 
any port situated in the Six Counties. 'Ihe commodities enumerated 
in the Free State Decree include petroleum, paraffin oil, fuel oil, 
motor spirit or otber substance capable of producing power; any 
lubricating oil ; motor cars, and motor cycles, parts and accessories ; 
any iron or sheet metal (except g.i. and tin plates); and any 
apparatus capable of being used for communication by wireless 
telegraphy. 

Mr. C. Orme Bastian has entered into partnership with Mr. F. J. 
Campbell Allen, who has purchased the business of the BASTIAN 
ELECTRIC Co., Ітр., established in 1909, when the pioneer '' Real 
Red Heat” electric fire was first introduced. The firm have 
recently been responsible for the installation of what is claimed to 
be the most powerful electrically heated boiler that has ever been 
supplied in this country or elsewhere. It is used for train heating 
on the North Eastern Railway. The business in electrically heated 
appliances of every description will be carried on bv BASTIAN AND 
ALLEN, at 58, Haymarket, London, S. W.r. 


Electric Traction. 


Mr. ERNEST BROOK, electrical engineer, of Rossefield Avenue, 
Birkby, has been elected to fill a casual vacancy of the Huddersfield 
Town Council. 


Dover Tramways Committee recommend the Town Council to 
adopt the railless system for the route from New Bridge over the 
Pier Viaduct; also that application be made for powers to run 
railless cars in the town generally. 

In order to provide work for the unemployed, SoutH SHIELDS 
Tramways Committee propose to construct a connecting tramway 
route from the pierhead to Westoe, via the sea front. Application 
is to be made to the Unemployment Grants’ Committee for a 
grant towards the cost of construction. 

The manager of the BRADFoRD Corporation tramways (Mr. R. H. 
Wilkinson), who was recently asked to report on the possibility of 
reducing the present minimum fare of 2d., is against a reduction. 
Apparently 56 per cent. of the revenue is derived from the 2d. fare, 
but the total stand-by and running costs at present are r:508d. over 
the first mile. As 2d. is the nearest and most convenient to adopt, 
Mr. Wilkinson thinks the fare should be allowed to remain until 
costs are reduced and deferred liabilities for renewals made good. 

The annual conference of the MUNICIPAL TRAMWAYS ASSOCIATION 
was opened at Newcastle-on-Tyne on Wednesday. After a civic 
welcome by the Lord Mayor (Ald. R. H. Millicon, J.P.), and the 
Sheriff (Councillor J. Lunn), the president of the Association, 
Mr. E. Hatton, general manager and engineer of the Newcastle 
tramways, read a paper on '' An Argument for the Penny Fare, 
demonstrated by Actual Experience," and a discussion followed. 
A report of the proceedings and an abstract of the papers read will 
appear in our next issue. 


Wireless Notes. 

A WIRELESS EXHIBITION, organised by B. Day and Co., will be 
held in the Royal Horticultural Hall, London, from September 3oth 
to October 7th. 

The Drahtloser Uebersee Verkehr Aktien Gesellschaft (Overseas 
Wireless Traffic Co.) of BERLIN, with controlling stations at Nauen, 
Teltow, and Eilvise (for Hanover) has increased its capital by fifty 
million marks. | ' 

The deferred (1.с.о.) MARCONI WIRELESS SERVICE TO THE U.S.A., 
South America, etc., which was suspended when the Clifden wireless 
station was damaged by the Irish irregular troops a few weeks ago, 
is now restored. 

During the meeting of the BRITISH AssociATION at Hull a demon- 
stration of weather forecasting by wireless was given by the Meteoro- 
logical Office with the object of showing how anyone possessing a 
small wireless recciving set can pick up and utilise the weather 
reports broadcast from the Air Ministry, the Eiffel Tower, and other 
European stations. 

Experiments made at the EiFFEL TOWER STATION are reported to 
have shown, the “ Engineer ” states, that the efficiency of the musical 
spark transmission is 47 per cent. and that of the Poulsen arc . 
system 29 per cent. If, however, the Poulsen arc is employed with 
no compensating wave, its efficiency rises to 45 per cent. At the 
station of La Doua, near Lyons, experiments were made in order 
to establish the cost of transmission with the Poulsen arc and with 
the high frequency alternator. The latter apparatus appears to be 
much more economical than the former, the alternator requiring 
only about 54 per cent. of the energy required by the arc. The 
care required by both types of apparatus, the accidents in their 
working, and the sundry expenses have been minutely analysed, 
and the result appears to be favourable to the use of the high- 
frequency alternator. 

Marconi’s local representative at CAPETOWN informs Reuter’s 
correspondent that the Government has entered into an agreement 
with the Marconi’s Wireless Telegraph Co. for the erection of a high 
power station capable of direct communication with the United 
Kingdom. It will be approximately twice the power of the new 
Saint Assise Station near Paris. The agreement is based on the 
terms announced by General Smuts in the Union House of Assembly 
on July 19th last which provided for the formation of a South 
African Company with a capital of £500 ooo, of which the Marconi 
Company is prepared to subscribe four-fifths, the remainder to be 
subscribed in South Africa. The Union Government will nominate 
one director, and have the right to expropriate the company or 
renew its licence every ten years. The company undertakes that 
the station shall be used as an integral part of the Imperial wireless 
system, priority being given, as far as is consistent with the efficient 
working of the station, to communications with other stations of 
the Imperial wireless system. : 


Telegraph and Telephone Notes. 

The proposal to dismiss 72 MANCHESTER TELEPHONE GIRLS has, 
on the protest of the Post Office Workers' Union, been modified to 
the extent that 52 of the girls are for the present to be retained, 
and of the remaining 20, ten of the notices have now been cancelled. 

At the monthly mecting of the Western District Committee of 
STIRLING County Council it was agreed that all the police stations 
in the villages of the ‘Western District should be connected by 
telephone, and instructions were given for the matter to be brought 
before the Standing Joint Committee of the County. 

A new telephone exchange was opened last week at MAIDA VALE 
to accommodate two thousand subscribers. The exchange, in 
addition to meeting the needs of the area, will relieve the Hampstead 
exchange, as 615 subscribers proper to the Maida Vale telephone 
area have already transferred from the Hampstead switchboard, 
and a further 230 transfers will shortly take place. 

The WESTERN UNION TELEGRAPH COMPANY announce that they 
have been able to make considerable improvements in their facilities 
since August 7th, when all communication through Valentia was 
interrupted by the action of the Irish Irregulars. These improve- 
ments have resulted in a normal service being given to full-rate 
messages, and the company is now able to accept deferred or cheap- 
rate messages under the usual conditions. 

Interviewed by the '' Afterpost " regarding the possibility of tele- 
phonic communication between NORWAY AND GREAT BRITAIN, 
Dr. Valdemar Poulsen said that such communication could easily 
be effected. M. Engset, director of Norwegian telegraphs, states 
that experiments last year with the wireless telephone between 
Western Norway and Great Britain were a success. New wireless 
transmitting apparatus, which will make possible wireless telephonic 
communication with liners and other ships at sea fitted with a wireless 
telephone, is being installed at Bergen, and the wave length will 
consequently be increased from goo km. to about 3000 km. The 
new apparatus, which is the first of its kind to be used in this 
country, will be employed both for tclegraphy and telephony.— 
Reuter's Trade Service. 


The BIRMINGHAM and District ELECTRIC CLUB will hold the first 
monthly mecting of the winter session to-morrow (Saturday), at 
the Grand Hotel, at 7 p.m., when Mr. Chris. Jones (member) will 
deliver a lecture on ‘ Coal Getting by Electricity," illustrated by 
lantern slides. The president, Мг. Norman Deykin, will preside. 
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Miscellaneous. 


We regret to record the death of Mr. CHARLES W. Panisu, Chair- 
man of the Amazon Telegraph, Cuba Submarine Telegraph and 
Chili Telephonies Companies. - 


A memorial to the employees (164) of BABCOCK AND WILCOx who 
fell in the war was unveiled on the 6th inst. by Sir John Dewrance, 
chairman of the company, whose gift the memorial is. 


At SHOREDITCH County Court on Tuesday, the widow of Geo. W. 
Hood, a steel girder erector, who was accidentally killed at the 
Shoreditch electricity works, was awarded {£300 as compensation, 
and Judge Cluer authorised the payment out of court of £40 to 
cover expenses. 


GLAscow Corporation have appointed the Gaumont Film Co. to 
produce a film dealing with the activities of the Corporation. The 
film will show the several parks under the control of the Corporation, 
the building and repairing of the Glasgow trams and tramways, the 
electricity works, etc. 


A. MELBOURNE engineer, recently engaged in business in England, 
purposes to return to Australia shortly, and wishes to procure 
agencies for electrical machinery and appliances. 
be addressed to the Official Secretary, Commonwealth of Australia, 
Commercial Bureau, Australia House, Strand, London, W.C.2. 


The annual works outing of the employees of the D.P. BATTERY 
Co. took place last Saturday. Blackpool was again visited, and 
by arrangement with the Midland Railway the party, which num- 
bered about 200, travelled in reserved saloons on a special excursion 
train which left Bakewell shortly before 5 a.m. Аз the return train 
did not leave before ro p.m., a full day was available for the many 
attractions which Blackpool provides. 


A public meeting will be held under the auspices of the Institute 
of Cost and Works Accountants at the Connaught Hall, Newcastle, 
on October 6th, at 7.30 p.m., for the purpose of inaugurating a 
branch in the Newcastle district. A paper will be read on “ The 
Necessity for Scientific Costing," and the chair will be occupied by 
Mr. Summers Hunter. Tickets may be obtained from the Secretary 
of the Institute at 38, Grosvenor Gardens, S.W.1. 


ADVERTISING BY MEANS OF THE POSTMARK, which is being em- 
ployed by the Imperial cables administration, is, it is said, proving 
very effective in bringing the service to the notice of the public. 
Since the advertising die was fitted to one of the electrical stamping 
machines in use at the Birmingham Head Post Office requests to 
“ Cable to Canada, Australia and New Zealand via Imperial” 
have been sent out from the Midland centres at the rate of approxi- 
mately a quarter of a million weekly. 


There is little to report regarding the WAGES DISPUTE in the 
TRAMWAY INDUSTRY, except that mectings of tramway employees 
have been held in several towns, and resolutions to fight the pro- 
posed reduction have been passed in every instance. The general 
secretary of the Municipal Tramways Association (Mr. J. Beckett) 
has issued a memorandum containing statistics of the wages paid 
to tramway workers at present, and a table of wage movements in 
certain representative industries during and since the war. This 
table is put forward as a justification for the proposed reduction. 


The third annual Lecture Conference for Welfare Supervisors. 
organised by the INDUSTRIAL WELFARE SOCIETY, opens at Balliol 
College, Oxford, to-day (Friday) unti) the 2oth inst. This year the 
Conference is open to both men and women. The programme will 
deal with such subjects as ‘‘ Welfare under the Whitley Principle,” 
“The Employment Department: its Functions and Personnel," 
" Health, First Aid, Safety." On Sunday forenoon Mr. Frank 
Hodges, J.P., Secretary of the Miners’ Federation of Great Britain, 
will give an address on '' Health and Welfare in the Mining In- 
dustry." Dr. H. M. Vernon, of the Industrial Fatigue Research 
Board, wil speak on “ Record Keeping and Statistics." Other 
lectures will be '' Canteens,” by Mr. Arthur F. Agar, and '' Super- 
annuation and Pension Schemes," by Mr. J. H. Robertson. In 
addition there will be a series of short practical papers by super- 
visors, sectional meetings, and a special session for women. 


United States Electric Vehicle Market. 


New York, Augnst 3tst, 

Manufacturers of electric trucks report that business during the 
month was better than usual at this season of the year. 

The Newark (New Jersey) baking concern, which had arranged 
to increase its fleet of electric trucks to a total of 5o, changed its 
plans and placed an order for 177 trucks. 

An order for 25 trucks was placed by a New York laundry company 
and several individual sales were booked during the month. 

_ The demand for industrial trucks has also been fairly brisk during 
the month, with prospects of increased activity in the late autumn. 

The Electrocar Company, of New York City, manufacturers of 
new types of taxis and buses, expects to start production on a com- 
mercial scale early in October. 

In connection with the annual electrical and industrial exposition 
to be held here from October 7th to r4th, one of the features of the 
event will be an electric motor truck parade. 

Forty-nine electric trucks and passenger cars valued at 359 044 
were exported from the United States during June.— Acuter's Trade 
Service. 
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Electrical Progress in India. 


As we have already announced, Mr. J. W. MEaRES, C.LE., 
M.Inst.C.E., M.I.E.E., late Electrical Adviser to the Government 
of India, and Chief Engineer, Hydro-electric Survey of India, has, 
as a conscquence of the call for economy in the administration, 
been placed on leave preparatory to retirement. The two posts 
he has held are being abolished on termination of his leave, and no 
locum tenens is being appointed. 

After several years discussion, the Indian Electricity Act, 1910, 
was amended in a number of clauses by Act I of 1922, which was 
passed in January of.that year. The revision of the Indian Electri- 
city Rules, 1911, was carried on concurrently, and the new Rules 
of 1922 were issued in the week that Mr. Meares retired. The new 
Act and Rules, fully annotated, are set. out in the second edition 
of Mr. Meares’ well-known book “The Law Relating to Electrical 
Energy in India " (Thacker, Spink and Co., Calcutta ; Thacker and 
Co., London). | 

Under the Indian Reforms the subject of electricity became a 
“ Provincial Subject," in which local governments have full powers, 
except in the matter of making rules. A number of fresh licences 
have been granted for public supply, and most of the older com- 
panies are flourishing and extending. Details of all licensed under- 
takings, both financial and technical, have been issued by Mr. 
Meares as a yearly supplement to the official **List of Electrical 
Undertakings in India," the third supplement being issued in 1921- 
1922 (Superintendent of Government Printing, Calcutta). 


Cessation of the Hydro-Electri : Survey. 


The Hydro-Electric Survey of India has practically ceased owing 
to lack of funds, though one or two provinces are carrying on in a 
small way. The ‘‘ Triennial Report ” (Superintendent of Government 
Printing, Calcutta) brings the whole of the information collected up 
to date, together in a volume we have already reviewed. 

The Government of India has delegated its functions in connection 
with the British Engineering Standards Association and the Inter- 
national Electro-Technical Commission to committees formed by 
the Institution of Engineers, India, which was established three 
years ago, and now has a membership not far short of 600 (secretary, 
Mr. Powell-Williams, Post Box 669, Calcutta). 

Mr. Meares informs us that he is ready to answer questions from 
any engineers who may be thinking of going to India, whether in 
Government or private employ. His address is: C/o Parr's Bank, 
Charing Cross Branch. 


Muscle Shoals Water-power Scheme. 


It is reported from Chattanooga that work has been resumed, on 
a small scale, on the construction of the Wilson Dam, the main 
unit of the MuscLE SHOALS WATER-POWER PROJECT. An appro- 
priation for $7 500000 towards the completion of the dam will 
become available on October 15, according to the terms of the Bill 
which passed Congress. A small unexpended balance is now being 
used by the Government engineers in charge to prepare for resump- 
tion in October on a large scale. It will be remembered that the 
project was originally started during the war as an air nitrates plant. 
A secondary purpose was to raise the water level of the Tennessee 
so as to insure year-round river transport. At the close of the war 
two nitrate plants had been completed, at a cost of $87 ooo ooo ; 
the Wilson Dam, which was to generate 100 000 primary horse- 
power and 500 ooo secondary, was about 10 per cent. completed. 

The nitrate plants were closed down, but work on the dam con- 
tinued until June 3oth, 1920, when Congress, then Republican, refused 
further funds for the project. The Government then made efforts 
to obtain bidders for the works who would have financial resources 
sufficient to complete the unfinished work and repay the Government 
even part of its expenditure. Henry Ford offered the paymeut of 
$5 ооо ooo for the nitrate works, and of sutficient funds for the 
dams to amortise the cost of past and future expenditures to the 
Government within a hundred years. Congress so far has taken no 
action on the offer, though committees of both Houses have at last 
considered it and submitted majonty and minority reports: the 
prospect is that some action will be taken in the near future. 


Mr. J. M. McElroy. 


The recommendation of the MANCHESTER TRAMWAYS COMMITTEE 
to retain Mr. J. M. McElroy in an advisory capacity at a fee of 
150 guineas per annum has been referred back. Some members 
thought the new tramways manager would be fully competent to 
advise the Council, and there was no need of Mr. McElroy's services 
in an advisory capacity 

Ald. Turner contended that it was desirable for a few years to 
have the advantage of Mr. McElroy's experience. The committee 
was offering a nominal fee, and it secured them the right to ask 
Mr. McElroy to give his services in any emergency or when they 
were in any difficulty. There was not the slightest reflection on the 
new manager, but there might arise a necessity to resort to an 
expert, and they felt they ought to have first claim on Mr. McElIroy’s 
knowledge. 

After further discussion the matter was referred back for further 
consideration. 


i 
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ALBURY (N.S.W.) Council has under consideration a proposal to 
run electric motor 'bu:es in and around the town. 


It is reported that the Colonial demand for electrical fittings from 
the MiDLANDS continues to improve, but is still below its pre-war 
level. i 


Cowra (N.S.W.) Council are considering two proposals to supply 
Cowra with electrical energy. One is a municipal and the other a 
private scheme. 


At a municipal conference at COOTAMUNDRA (N.S.W.) recently it 
was decided to urge the Ministry to make an immediate start with 
the Burrinjuck hydro-electric and water supply scheme. 


AUCKLAND (N.Z) City Council recently decided to purchase 
additional feeders for the tramways at an estimated cost of {то ooo. 
The tramways engineer is to report on renewal of cables generally. 


Mr. W. Corin has expressed the opinion that electricity generated 
on the Shoalhaven River could be supplied to Nowra, GOULBURN, 
Moss VALE (N.S.W.) and adjacent districts at considerably less 
than rd. per unit. 


YouNc (N.S.W.) Council have contracted with the local flour mill 
company to supply electrical energy to the mill at 1d. per unit. 
The Council are installing {10 ooo worth of additional plant, includ- 
ing a 400 H.P. Diesel set. 


TAUMARUNUI (N.Z.) Council have arranged a loan of £47 ooo for 
a hydro-electric power scheme. It is anticipated that the works 
will be completed in 14 months. By means of water diverted from 
the Wanganui River it is expected to obtain 18 ooo H.P. 


The NEw Brunswick Electric Commission has recently declared 
in favour of the principle of public ownership of public utilities, and 
wil refuse to sell electric power from its Musquash hydro-electric 
station to private companies for resale at a profit, but municipalities 
and private individuals will be supplied at cost. 


The ratepayers of DEVONPORT (New Zealand) have approved a 
scheme for providing the town with electricitv, which will involve 
a loan of £40 оос being raised. The Council has an option for 
£25 ooo over the existing plant, and a new 220 kW generating set is 
to be installed at an estimated cost of Хто ooo.— Reuters Trad: 
Service. E 


A tariff decision has been made by the Melbourne Customs 
Department to the effect that ALUMINIUM CABLE, with or without 
core of other material, should be admitted under item 388. This 
item, dating from March 31st last, provides for the following duties : 
30 per cent. under the British preferential tariff, 40 per cent. under 
the intermediate tariff, and 45 per cent. under the general tariff. 
Aluminium cable is therefore now subject to these duties—Reuter’s 
Trade Service. 


МАССА WAGGA (N.S.W.) Council have adopted alternative tariffs 
for electricity supply, either of which can be chosen by consumers. 
Under the first, current is supplied for lighting, cooking, heating, 
and domestic power at 15. for the first unit (less 25 per cent. discount 
for prompt payment) per month per lamp installed, and 3d. per 
unit (less 25 per cent,) for all units in excess. The other method is 
Is. (less 25 per cent.) for the first unit per month per 500 sq. ft. of 
floor space in consumers' premises, and 3d. (less 25 per cent.) per 
unit for all further units. | 


According to the report of the Director-General of Commercial 
Intelligence, CALCUTTA, the following are the customs duties payable 
on the importation into India of the following types of accumulators : 
Enclosed splash-proof type for motor vehicles, 30 per cent. ad val. ; 
enclosed splash-proof special type for electric traction, 15 per cent. 
ad. val. ; -special type for train lighting frequently imported and 
always recognised as part of a system, ro per cent. ad val. ; other 
types used in direct connection with a prime mover, whether for 
power storage or other purposes, 24 per cent. ad cal.— Reulter's Trade 
Service. 


The inhabitants of BALLARAT (Victoria) and surrounding towns 
are making inquiries into the feasibility of using the brown coal of 
the Lal Lal mine, 13 miles south-east of Ballarat, in the generation 
of electricity. Mr. H. Herman, who has charge of the briquetting 
department of the. State Electricity Commission, estimates that 
such an undertaking, including transmission line to Ballarat, would 
cost £86 ooo, and that, assuming a consumption of 3 million units 
per annum, there would be a saving of {10 ooo per year compared 
with present charges. The Electric Supply Co., Victoria, own the 
existing electric supply and tramway undertakings at Ballarat, and 
nine years of their term remain unexpired. 


Foreign Notes. 


The Swiss exports of electrical instruments and apparatus for 
the sx months ending June 30th were 656 tons, a decrease of 
318 tons. 


According to information published in the local Press, the project 
for the distribution of electrical energy throughout the province of 
Liege has been referred back for further examination in view of 
the present financial state of the provincial budget, which shows a 
deficit of over 2 ooo ooo francs. 
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According to the Dutch press, WEeEsP Town Council have decided 
to invite application for a Joan of Gld. 120 ooo in connection with 
a scheme for supplying the town with electricity. The Town 
Council of Goupa have voted the sum of Gld. тоо ooo for a boiler 
with a heating surface of 305 cubic metres and further materials, 
for the electric power station. 

The French Minister of Public Works is now authorised to compel 
ELECTRIC SUPPLY COMPANIES TO MERGE THEIR INTERESTS Or to 
make inter-connecting links where it is thought necessary or desirable 
to do so in the public interest. The inter-connecting lines may 
be erected by the Government, or it can grant subsidies to the 
companies to carry out the work. | 

The American Engineering Council are agitating for the establish- 
ment of a NATIONAL HYDRAULIC LABORATORY, as the Federal — 
Power Commission is said to lack effective and permanent personnel, 
and because of the need of a complete and scientific study of the 
economic effects of water-power development. А Bill has been 
introduced into the Senate for the purpose. 

“ Svenska Dagbladet ’’ announces a new system of electric WELDING 
BY ALTERNATING CURRENT, invented by the Swedish engineer M. 
Toernblom, and called the Wex system. The firm of Carlson, 
Hedborg and Deverdier, which is working the system, is negotiating 
with American, British, French and Finnish interests regarding, the 
formation of affiliated companies. Ап affiliated company has 
already been formed in Norway.—Reuter’s Trade Service. 


Some of the GERMAN ELECTRICAL APPARATUS reaching America 
is said to be of very poor quality and likely to cause fires if used. 
The head of the Milwaukee fire department, reporting on a recent 
shipment of 180 ooo German flatirons, stated that the irons had 
no stands, the heating elements broke under test in from three 
to thirty-five minutes, no replacement parts were available, the 
attachment-plug was of wood and of the one-piece type, the cord 
had less than 1/32nd in. rubber, with no braid covering of asbestos, 
the assembling was very bad, etc. 


Of the new states in Central Europe probably the most stable 
and progressive is CZECHO-SLOVAKIA, in which a good deal of 
engineering and industrial development is taking place at present. 
The well-known German financier, Herr Hugo Stinnes, appears to 
have important interests in the country, for it is reported that the 
United Electric Co. of Vienna, one of his concerns, has acquired 
from the Bank of Budapest the tramways of Kosice for 4,700,000kc. 
Herr Stinnes also is busy negotiating the purchase of Slovakian 
industrial concerns, especially at Bratislava. All the shares in the 
electric tramways of Tatra, for a sum of 70,000,000kc. havc been 
purchased by certain Prague banks, with the result that the Board 
and Administration Council are to be Czechs and Slovaks in future. 


Latin American Electrical Notes. 


An increasing interest is being taken in CuBa in radio-telegraphy 
and telephony, with the result that considerable orders for apparatus 
are being placed. It is intended to equip a broadcast station 
powerful enough to be heard in every town in the Oriente Province. 


A Liverpool firm of electrical contractors has received a substantial 
order from Brazil, placed by Superville, Barbará, Buxton, Guilaym 
y Cia, who recently purchased from the Companhia Telefonica Rio 
Grandense the electricity station of ВАСЕ. The Brazilian company 
proposes to introduce various improvements in the lighting and 
power services, and further orders may be placed on this side. 


The CHILEAN GOVERNMENT (Navy Department) has recently 
completed an important wireless station in Puerto Bories, Ultima 
Esperanza, situated in the southernmost part of the Republic. 
Similar stations have already been erected in the Magellan territory, 
Tierra del Fuégo and the FPatagonian channel region, thus com- 
pleting a wireless system which unites the most remote parts of 
Chile with the rest of the country. 


Work is proceeding upon the installation of hydro-electric plant 
for the Ошто ELECTRIC LIGHT AN D POWER Co. (ECUADOR). The plant 
is located in the Chillo Valley, and will develop 3 ooo H.P., but the 
falls are capable of developing 6000 u.p. The installation work 
will be completed by November next, and the Government may 
then find it desirable to use the electric power available for operating 
the Quito-Ibarrá reilroad.—Jeuter's Trade Seri ice. 


The placing of contracts for the electrification of the CENTRAL 
RAILWAY OF BRAZIL is not proceeding so speedily as the Government 
could desire, while the class of bids so far received has not afforded 
the highest satisfaction. Of the offers submitted four only are 
under consideration by the Government, and these have been 
sub-divided into six heads, including overhead distribution, sub- 
stations, locomotives, cars, signals system, and sheds and shops. 
No award has yet been made. 


A commencement is to be made with the ELECTRIFICATION OF 
THE NITRATE RAILWAYS COMPANY'S TRACKS, forming part of the 
principal railway system of the Province of larapacá, Chile. The 
first section to be taken in hand will be that of Iquiquc-L.a Carpas, 
a stretch of about 17 miles, with heavy grades. А preliminary 
estimate of the cost of the work is £2 ooo ooo. The proposed work 
is covered by a contract entered into between the Nitrate Co. and 
the Chilean Government in July, 1921, but owing to opposition 
of Congress the commencement of the work has been delayed. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

UNITED METHODIST CHURCH, Moscow MILL STREET, OSWALD- 
TWISTLE. September 18th.—Electric lighting installation work. 
` Particulars from the Secretary, 18, Fairfield Street, Accrington. 

BRIGHTON GUARDIANS. September roth.—Electrical fittings. 
Farticulars from the Clerk, Guardians’ Offices, Princes Street, 
Brighton. 

FuLHAM (LONDON) BoRovaGH CounciL. September 20th.— 
Supply of 11 ooo V switchgear for their linking-up scheme.  Specifi- 
cation, etc., from the Borough Electrical Engineer. 

PORTSMOUTH BOARD OF GUARDIANS. September 20th.—Elec- 
trical fittings for three months. Particulars from the Clerk, Mr. 
H. C. Morrell, St. Mary’s Road. 

KENSINGTON GUARDIANS. September 21st.—Electric lamps and 
fittings. Particulars from the Clerk, Guardians’ Offices, Marloes 
Road, Kensington, W.8. : 

TorQuay CORPORATION. September 22nd.—Two  water-tube 
boilers, superheaters, economisers, chain grate stokers, etc., for the 
Electricity Department. Specification from the Borough Electrical 
Engineer. 

SOUTHPORT CORPORATION. September 25th.—Relaying with new 
rails 1 800 yards (equivalent) single track tramway. Specifications 
from the Borough Engineer. 

BELFAST TRAMWAYS COMMITTEE. September 26th.—Five months 
supply of stores and materials, including brass and copper strip, 
electrical accessories, cable, lamps, insulating tapes, carbon brushes, 
controller fingers, spares for Westinghouse controllers and car 
equipments, armatures, field coi.s, trolley wires, etc. Forms of the 
tender from the General Manager. | 

LOUGHBOROUGH ELECTRICITY DEPARTMENT, September 29.— 
Rotary converter plant (Contract No. 4); sub-station switchgear 
(Contract No. 6). Particulars from the Consulting Engineer, Mr. 
C. H. Wardingham, 7, Victoria Street, S.W.1, or 11, Mosley Street, 
Manchester. 


AUSTRALIA. 

New SourH WALES GOVERNMENT. October 23rd. Water 
turbines and generators for Barren-Jack hydro-electric scherne. 
Specifications from the Agent-General for New South Wales, 
Australia House, Strand, London, W.C. 


BELGIUM. | 

Specification, tender form, etc. (in French and Flemish) relative 
to a call for tenders for the equipment of a manual telephone 
exchange at OsTEND and the provision of 1 200 subscribers' instru- 
ments for connection to the exchange can be seen on application to 
the Department of Overseas Trade, London. Tenders will be 
opened on October 18th. x 


BRAZIL. 

MUNICIPALITY OF CACHOEIRA. October 24th.*—Six centrifuga 
pumps with electric motors. Particulars from the Department of 
Overseas Trade., | 


NEW ZEALAND. ` 

WELLINGTON PuBLic Works TENDER Boarp, November 21st* 
electric storage battery and accessories, including a motor booster 
(sec. 24); one testing transformer (sec. 45), for the Mangahao 
power station. 

WELLINGTON PUBLIC Works TENDER Волвр, November 28th* :— 
delivery ex ship’s slings, Wellington, outdoor switchgear (sec. 21) 
and indoar switchgear (sec. 33), for the Khandallah substation 
forming part of the Mangahao Power scheme. This substation 
will receive power from two (ultimately four) overhead three-phase 
transmission lines at 110 ooo V, 5o cycles, delivered to two banks 
. (ultimately four) of single-phase transformers, cach of r2 000 kVA 
capacity, the secondary voltage being 11 ooo. 


Callender's Cable and Construction Co. have secured the contract, 
totalling £12 ooo, for the supply of cable to the ERITH OIL Works 
and the relaying of the existing cables. 


REIGATE Corporation have accepted the tender of Callender's 
Cable and Construction Co. for high-pressure concentric and low- 
pressure twin paper-insulated cables, £4 156 15s. 3d. 


ПомсАЅТЕК Town Council has accepted the following tenders : 
Enfield Ediswan Co., low-pressure feeder cable, £2 849 2s. 6d.; 
Callender’s Cable and Construction Co., low-pressure feeder and 
pilot cables, £1 499 5s. 2d. 


BARMING HEATH (Maidstone) Mental Hospital has accepted the 
tender of G. E. Taylor and Co. (lowest received), for electrically- 
driven pumps, motors, wiring, etc., at £760. Fourteen tenders were 
received, the highest being £t 330. 


SALFORD Corporation have accepted the following tenders: 
Hadfields, Ltd., tramway points and crossings, £984; Enfield- 
Ediswan Cable Co., lead covered cable, £361 10s. ; W. T. Glover 
and Co., 1 350 yards lead-covered cable, £1 073 5s. ; Metropolitan- 
Vickers Electrical Co., 6 600 V switch cubicle for Ordsall Hall 
Paper Mills, £215 5s. 


* Particulars from the Department of Overseas Trade. 
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New Companies. 
Electric Depot. 


ErEecrRIC Depot, Lrp. (184 100).—Private company. Reg. 
August 31st. Capital, £2 ooo in £1 shares. Electrical, mechanical 
engineers, manufacturers and suppliers of and dealers in engineering 
apparatus and plant, etc. Permanent directors: W. H. Bill and 
J. J. Norton. 


Pre swell Engineering and Welder Co. 


PRESSWELL ENGINEERING AND WELDER Co., LTD. (184 167).— 
Private company. Reg. September 4th. Capital, £2000 іп /i 
shares. Electrical and general engineers, etc. First directors: 
W. C. Priestley and H. D. Blackhurst. Secretary: W. C. Priestley. 
Reg. office: The Forge, 177, Thornton Road, Bradford, Yorks. 


Gayton Park Electricity Co' 


GAYTON PARK ELECTRICITY Co., LTD. (184 208).— Private com- 
pany. Reg. September 6th. Capital, £3000 in f1 shares. To 
carry on at Gayton Park and elsewhere in Cheshire the business of 
an electric light company in all its branches, and to adopt an agree- 
ment with S. Moore. Subscribers: Mrs. A. Moore, S. Moore 
(permanent governing director subject to holding 500 shares). Кер. 
office: The Power Station, Bowling Green Farm, Gayton, Neston, 
Cheshire. 


Energy Syndicate, Ltd. 


ENERGY SYNDICATE, тр. (184 206).—Private company. Reg. 
September 6th. Capital, £15 ооо in {1 shares (8 250 Іо per cent. 
cum. pref.). To adopt an agreement between Luigi G. V. Rota of 
the first part, W. Spencer, J. C. Hartley and A. P. Spencer (trading 
as W. Spencer and Co.) of the second part, S. E. Alley of the third 
part, and the company of the fourth part; to acquire and turn to 
account the discovery and relative: invention mentioned in the 
agreement ; to acquire and turn to account any inventions, patents, 
rights or processes relating to motive power, lighting, heating oi 
other power, or the generation, transmission or application therefor, 
and to carry on the business of mechanical, electrical, and general 
engineers, etc. First directors are: Luigi G. V. Rota and S. B. 
Alley. Reg. office: Iddesleigh House, Caxton Street, Westminster, 
S.W.1. 


! 


Vulcanised Fibre Dumping. 


On Tuesday the Board of Trade Committee concluded the taking 
of evidence on the complaint lodged by the BRITISH ELECTRICAL 
AND ALLIED MANUFACTURERS’ ASSOCIATION, on behalf of Messrs. 
Sutcliffe (of Manchester), that vulcanised fibre manufactured in the 
United States of America was being offered for sale in this country 
at a price below the cost of production as defined by Part 2 of the 
Safeguarding of Industries Act. 

Mr. К. К. SWAN appeared on behalf of complainants, and Major 
Entwistle, M.P., represented the Electrical Importers and Traders’ 
Association, who opposed the claim for protection. 

At tle first sitting (in June last) it was stated that the price of 
Amcrican fibre was Is. 7d. a pound, but the price relied on in the 
complaint as a dumping price was Is. 2d. to 1s. 24d. per pound. 
Mr. SwAN stated that the agreement among the importers was to 
sell fibre at 1s. 7d. for mechanical and electrical purposes in this 
country, but there were means of evading those price arrangements, 
for it was only necessary to state that one was buying for export. 

Mr. C. H. WoRDINGHAM, consulting engineer, said that Sutcliffe's 
was the only complete factory in the country capable of supplying 
naval requirements for gun mountings. If their factory had not 
been working the Admiralty would have had to rely entirely upon 
imported products for an absolutely essential material. 

Mr. J. A. SUTCLIFFE, principal of the complainant firm, stated 
that he had always refused to join a combine, which embraced all 
the dealers in American vulcanised fibre in this country. The 
fixed price applied only to the mechanical and electrical trade, 
which was only 20 to 25 per cent. of the whole. 

In reply to Sir JOHN BARRAN witness said that before the war 
his chief trade was with Germany. In 1915 he had attempted to 
bring about an agreement for fixing prices. When the war broke 
out trade fell off, and he thought unless he made an agreement he 
might have to close down. After 1915 his business began to improve 
again. He did not think an import duty of 33} per cent. would 
drive the re-export trade to America. He could compete with any 
country for the re-export trade. He had information that the 
terms of the importers' agreement were being evaded. 


The Opposition. 


MAJOR ENTWISTLE said that it was an unprecedented position 
that a general Act of Parliament should be evoked for the benefit 
of one individual. The complainant company was controlled by 
Mr. Sutcliffe, and to impose a duty would be to give him an absolute 
monopoly. | 

Мг. Н. HisTED, director of Spaulding’s, Ltd., said а duty would 
encourage the use of substitutes for fibre which were flooding the 
market. Owing to a trade slump prices went down to as low as 
Is. 2d. last year. 

Mr. F. G. MACECHERN, director of the Diamond Fibre Co., said 
his firm did not desire any protective duty. Other witnesses gave 
evidence that the quality of British manufacture was inferior for 
many purposes to the American. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 

[Norm.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


BLISS, Mr. E. H., 19, Westbourne Crescent, Canton Bridge, Cardiff, 

. electrical engineer. £13 25. 4d. July 215. 

BRADBEER, J. E., 28, Oppidans Road, N.W., electrical engineer. 
£16 3s. 2d. July 11th. 

BROWN, George L., JONES, Mr. Н. C., PENNY, Mr. A. C., Park 
Electrical Engineering Co., Trafford Park, Manchester, electrical 
engineers. £143 145. 6d. July 21st. . 

HAMILTON AND LIDDAMAN, LTD., 12, Charing Cross Road, 
W.C., electrical engineers. fir 115. 5d. July r2th. 

HEAPS, Ernest, r4, St. Martin's Place, Lewes Road, Brighton, 
electrical engineer. £44 12s. 1d. May 18th. | 


JOCKEL, James N., Temple Backs, Bristol, electrical engineer. 


3 ros. 4d. July 1rth. 
JOHNSON, Mr. C. W., 9, Stainbeck Terrace, Leeds, electrical 
engineer. {25 12s. 2d. July r2th. 


LORD, A., зз, Westgate, Burnley, electrical engineer, {14 13s. 5d. 


July 12th. 

MANSFIELD, Mr. J., 41, Narborough Road, Leicester, electrical 
engineer. £18 9s. July r2th. : | | 
MASKELL, William, University Laboratories, Downing Street, 

Cambridge, electrical engineer. £17 18s. July 26th. 
RIBSDALE, John Cecil, 135, Hyde Park Road, Leeds, electrical 
engineer. £30 4s. July r2th. 
SLATER BROTHERS, 25, Dickinson Street, Manchester, electrical 
engineers. {20 12s. 5d. July 28th. 


Receiverships. 


BLACKPOOL, ST. ANNE’S AND LYTHAM TRAMWAYS CO., 
LTD.—G. Nicholson of ‘ Parkside,” Princes Park, Liverpool, 
ceased to act as receiver on August 1st, 1922. 

BRITISH ELECTRIC .VEHICLES, LTD.—A. S. Sinclair, of 
7 and 8, Poultry, E.C., was appointed receiver and manager on 
September sth, 1922, under powers contained in trust deed 
dated October Ist, 1920. 

ILFORD DRY BATTERY CO, LTD.—G. W. Roberts,. of 2, 
Guildhall Chambers, 31-34, Basinghall Street, E.C.2, ceased 
to act as receiver on August 22nd, 1922. 

RAYNER AND HEALD, LTD.—S. Horton, of Duke Street, 
Derby, was appointed receiver and manager on September 5th, 
1922, under powers contained in mortgage debentures dated 
December 24th, 1919. 


Mortgages and Charges on Limited Companies. 


[Nors.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.] 


Mortgages. | 

BRIDGWATER AND DISTRICT ELECTRIC SUPPLY AND 
TRACTION CO, LTD. Registered September 5th, £5 000 
debentures ; general charge. */12 850. May 2oth, 1922. 

BUCKLEY SAUNDERS AND CO., LTD. (late NATIONAL 
ELECTRIC WELDING CO., LTD.), London, S.W. Regis- 
tered August 31st (by order on terms), £1 800 debentures, 
part of £4000; general charge. *f£700. December 315%, 1921. 

PARK ELECTRICAL AND ENGINEERING CO., LTD., 
Manchester. Registered August 30th, mortgage and debenture. 


! 


securing £4 500, to Miss S. Ainley, Winmarith, Lytham Road, 


South Shore ; charged on land at Stretford, and general charge. 


London Gazette. 
The following information is taken from printed reports, but we 
cannot фе responsible for any errors that may occur. 

Company Winc'ing-up. = я 

ELECTRICAL INDUSTRIES, LTD., 9-10, Pancras Lane, Queen 
Street, in the city of London. First and final dividend of 54d. 
in the £, payable any day (except Saturday) between 11 and 2, 
at the office of the Official Receiver and Liquidator, 33, Carey 
Street, Lincoln's Inn, London, W.C.2. 


Benkruptcy Information. r 


HECKELS, Matthew Octavius, 643, Welbeck Road, and Star 
Buildings, Northumberland Street, Newcastle-upon-Tyne, 
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electrical wholesaler and agent. Receiving order, September 
8th. Debtor's petition. " 

MAULLIN, Horace John Albert, 124, Devonshire Street, Birming- 
ham, carrying on business as the WILTON ENGINEERING 
CO. Receiving order, September 8th. Debtor’s petition. 


Notice of Intended Dividend. 

LUDLOW, Jesse Frederick, and LUDLOW, Robert Redvers, 
trading as LUDLOW BROTHERS, 196, Church Road, 
Redfield, Bristol, electrical contractors. Last day for receiving 
proofs, September 23rd. Trustee, F. W. Darley, Official 
Receiver, 26, Baldwin Street, Bristol. 


Partnerships Dissolved.  ' 

H. F. LANE AND CO. (Henry Francis LANE and Gilbert LOVE), 
automobile and electrical -engineers, 110, Crawford Street, 
Marylebone, London, W.1, by mutual consent as from 
August 25th, 1922. Debts received or paid by H. F. Lane, 
who will continue the business. 

E. PRESTON AND CO. (James MACKENZIE and William 
Herbert PRESTON), electrical engineers and gas fitters, 
42, Grange Road, West Birkenhead, by mutual consent as from 
July 21st, 1922. Debts received and paid by J. Mackenzie, 
who will continue the business. 


| Edinburgh Gazette. 

DOUGLAS, Alan L. M., wireless apparatus manufacturer, carrying 
on business as SCOTTISH RADIO SUPPLIES, at 10-12, North 
Claremont Street, Glasgow. A petition for sequestration of this 
debtor's estates has been presented at the instance of Wm. A. C. 
Smith, wireless and scientific instrument maker, 236, Argyle 
Street, Glasgow. 


Companies’ Meetings, Reports, etc. 

Davis AND TIMMINS are paying an interim dividend on the 
ordinary shares of 6 per cent. per annum, free of tax, for the half- 
year ended June 3oth. 

PENNSYLVANIA WATER AND Power COMPANY announces the 
regular dividend of 1? per cent. on the common stock to shareholders 
on record on the 15th inst. 

The directors of the GLOBE TELEGRAPH AND TRusT Co. announce 
a quarterly dividend of 5s. net on the ordinary shares and 3s., less 
tax, on the preference shares. | 

THE EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH 
Co. have declared an interim dividend for the three months ended 
June 30th of 5s. per share, tax free. 

The MANILA ELECTRIC CORPORATION has declared a dividend of 
2 per cent. for the quarter ended September 30th, 1922, on the 
common capital stock, payable to stockholders of record Sept. 19th. 

MARCON!'S WIRELESS TELEGRAPH Co. announce a final dividend 
for 1921 of 5 per cent. on the 7 per cent. cumulative participating 
preference shares (1s. per share), less tax, and a final dividend of 
10 per cent. (23. per share), less tax, on the ordinary shares. 

THE EASTERN TELEGRAPH Co. announce a dividend at the rate 
of 34 per cent. per annum, less tax, on the preference stock for the 
quarter ending the 3oth inst. ; and the second quarterly interim 
dividend of 2} per cent. on the ordinary stock, tax free, in respect of 
the year ending December 31st next. 

The report of WILLIAM BEARDMORE AND Co. for 1921, just issued, 
states that the profits, after providing for depreciation, debenture 
interest, liability for Imperial taxation, and all other expenses, 
amounted to £127 288 and £711 909 was brought forward, making 
a total credit of /839 197. The dividend on the preference shares 
for the year absorbed £86 400, leaving a balance of £752 797 to Бе · 
carried forward. It has not yet been found possible to arrive at a 
settlement with the Inland Revenue authorities as to the company's 
liability for Imperial taxation for the five ycars to December 31st, 
1920, and negotiations are still proceeding. 

The accounts of EscHER Wyss AND Co.'s engincering works in 
Zurich for the year ended March 31st last show a net profit of 
913 781 frs. (744 886 frs. last year), and the directors recommend 
payment of a dividend of 6 per cent. on the ordinary shares, as last 
year, and 8 per cent. on the new preference shares. The balance- 
sheet shows a share capital of 8 500 ooo frs., which has been increased 
from 6 500 ooo frs. by the issue of the above-mentioned preference 
shares ; outstanding debentures remain unchanged at 6 ooo ooo frs. ; 
reserves have been increased from 650 ooo frs. to 800 ооо frs. ; 
creditors have been reduced from about 10 500 ooo frs. to 6 500 000 
frs., while amounts due from customers stand at 14 280 ooo frs., 
as compared with 11450000 frs. last year. The satisfactory 
results are principally due to the fact that the company started 
the year well provided with orders. The number of orders that 
have come in during the year under review has not been so satis-- 
factory. The chief branches of manufacture with which they have 
been employed were water and steam turbines. Work has been 
carried out not only in Switzerland, where particular mention may 
be made of the Barberine power station in the Canton of Valais, 
installed for the Swiss Federal Railways, but also in Spain and 
France. Orders are also on hand for the supply of turbines to 
England, Holland and the Argentine. The company's Italian 
subsidiary has again been able to pay a dividend of 6 per cent. and 


- the work of the other branches has been satisfactory. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 
The following abstract from some of the specifications recently published have been 
з сот by Messrs. MEwBURN, ELLIS & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 
COMPLETE SPECIFICATICHS. 
182 244 WESTERN ELECTRIC Со., Lro. (WESTERN ELEcrRIC Co., INc.). 
repeaters. (19/4/21.) 
182 253 REED, F. J., and Reep, J. S. Electrically-heated vaporizer for internal- 
combustion engines. (26/4/21. ) 
182 254 E y H. Electro-pneumatic relays for organs and like instruments. 
26/4/21. 
182259 AUTOMATIC TELEPHONE MANUFACTURING Co., Lro., Hupp, A. E., and 
Bounn, A. F. Train control systems and time element devices for use 


Telephone 


therewith. (28/4/21.) (Addition to 175 733.) 

182 260 WuirE, J. Means for mounting and driving dynamo-electric machines used 
with internal-combustion engines. (28/4/21.) (Cognate applicaticn 
24035/21.) ` 

173 468 DAGOBERT TiMAR AND Co. Apparatus for heating forgings and the like by 
electricity. (22/12/20.) | 

132 279 BRITISH THOMSON-HoustTon Co., Lro. (GENERAL ЕгЕСТЕ!С Co). Sockets 
for electric lamps. (21/5/21. ) 

182 282 Marr, С. Electro-magnetic long-distance switch. (24/5/21.) 

182 287 British Тномѕох-Носѕтом Co., Lro. (GENERAL ELECTRIC Co.) X-ray 
apparatus. (25/5/21.) 

182 315 British TuoMsoN-HovusroN Co., Lrp. (GENERAL ELECTRIC Co.). Electric 
switches. (25/6/21.) 


182 321 Twiss, G. V. Ele rical :nsulators, (30/6/21.) 

182 335 Brooks, R., and METROPOLITAN-VICKERS ELECTRICAL Co., LTD. Electrice) 
control systems. (18/2/21.) 

182 339 LEE, L. R. Electric cables. (25/7/21.) 

182 340 ЕЕ, L. R. Electric cables. (25/7/21.) 

182 348 WEBB, S. Elec rically-oprrated indicators. (9/8/21.) 

182349 WEBB, S. El'ctrically-operated indicators. (9/8 /21.) 

169 149 NAAMLOOZE VENNOOTSCHAP L1jN PROTECTIE MAATSCHAPPIJTOT EXPLOITATI 
VAN ELECTROTECHNISCHE EN ANDERE OcrRooIEN. Safety systems for 
electric networks. (16/9/20.) 

182364 Forp, A, P. Miners’ electric safety lamps. 
not granted.) 


APPLICATIONS FOR PATENTS. 


August 28. 
Mounting electric fittings on instrument boards of motor 


(Addition to 164 965.) 
(Addition to 164 965.) 


(5/9/21.) (Patent of addition 


23251 J. Hopcsow. 
vehicles. 

23284 R. M. Rapnro, Lro., апа Н. К. Rivers-Moore. 
telcgraphy. 

23286 C. BRANDbEs, Telephone receivers. (13/6/22 U.S.) 

23 294 C. M. FARQUHAR and W. S. STEPHENSON. Telephone instruments. 

23 306 METROPOLITAN-VICKERS ELECTRICAL Co. Control mechanism for electrical 
ship propulsion systems. (1/9/21 U.S.) 

23 307 BURROUGHES AND Watts and J. R. BELL. 
circuits, release of billiard balls, etc. 

23 308 B.T.-H. Со (G. E. Co.). Electro-magnets. 

23 316 L. B. and A. W. CLAREMONT and С. H. SCHoLES(CLAREMONT E. A.) Electrical 
junction boxes. 

23321 К. Urrgicu. Electric cooking apparatus. 

23 332 D. S. Ince and С. W. PEARsON, Electric couplings. 

23335 J. Dyke and C. HERRING. Incandescent lamp bulbs. 

23337 NAAMLOOZE VENNOOTSCHAP PHILIPS | GLOEILAMPENFABR. 
lamps. (30/48/21 Holland.) 

23338 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
tubes with gas filling. (r/9/2r Holland.) 

23 339 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. Electric lamps with 
enclosed arc discharge for alternating current. (1/9/21 Holland.) 

23 401 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFARBR. Discharge tubes 
with enclosed arc discharge for alternating current. (30/8/21 Holland.) 

23 402 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. Electric lainps with 
enclosed arc discharge. (1/9/21 Holland.) 

August 29. 
Electric lamp clock. 

Controller fingers for electric switches. 

Resistances. 

Controlling and operating sliding contacts on inductance tuning 


Detectors for wireless 


Autoinatic control of lighting 


Incandescent 


Glow discharge 


23 369 W. F. SLYNN. 

23 374 E. M. Bray. 

23 375 E. M. Bray. 

23 380 H. OGDEN. 
coils. 

23 388 STEEL, PEFCH AND Tozer, E. Номе лмр Со., H. E. Bowen and W. BROOKE. 
Control of lifting magnets, magnetic chucks, etc. 

23 399 O. BärTtscHI. Electric igniting devices. 

23 409 C. C. GARRARD, А. F. SEARLE and A. H. RAILING. 

43 410 А. К. Ancus. Telegraphic devices. 

23425 N. W. McLacHraN. Electric condensers. 

23437 J. SovsEpiK and R. SuczeK. Self-exciting electric machines. 
Czecho-Slovakia.) 

23 447 W. J. Prews. Storage battery plates. 

23458 M. Deakin. Electro-magnetic safe lock. 


Fusible cut-outs... 


(30/8/21 


i 


23464 JuST-FELE IZZOLAMPA ES VILLAMOSSAGI GYAR RESVENETARSASAG. Incan- 
descent lamp. (6/9/21 Hungary.) 
August 30. 
23472 S. GiNsBURG. Terminal plugs for clectric flat irons. 
23479 Victoria ELECTRICAL. (MANCHESTER). Variable condensers for radio 


instruments. 

23 490 В. Е. S. Влрех-Ром тігі. Primary batteries. 

23 492 B. Bryan, Wireless telephony. 

23493 D. Murray. Telegraphy. ` 

23 494 S. WAINWRIGHT апа М. CROWTHER. Wireless aerials. 

23509 VICTORIA ELECTRICAL (MANCHESTER) and F. ADDIE. 
radio instruments, 

23 516 J. HvgvcH. Magnetic motor. 

23528 W. CHIPPERFIFLD. Control of ignition circuits. 

23530 MacNuM Ges. and Н. Expres. Electric cooking utensils. 

23531 Macnem Gres. and Н. ENpRES,. Electric smoothing irons. 

23534 5. Stratss. Amplifying arrangements for telephone currents, 

23544 E. A. Srincucomp. Tuning apparatus for wireless telegraphy and telephony. 

23547 №. омс. Battery case for motor eyele head lamps, ete. 

23 568 C. A. VANDERVELL AND Co. aud W. H. Graser. Installation of electric horus 
on motor cars, ctc. 

23 575 В.Т.-Н. Co. (G.E. Co.). 


Crystal detectors for 


Coils for electrical apparatus. 
August 3r. 

23 587 Н. R. 5. McWiiRTER,. Transformer rectifier, 

25 596 W. W. Avins. Electrically operated direction-indicator for motor vehicles. 

23 007 Н. J. VANDER SUGCHEL. Electric lighter, 

23 646 Prircurrt AND GOLD AND F. P, 5. Co., Н. M. G 
Storage batteries, 

23655 A. R. Ахсг5. Control of trains (13/12 21 Australia.) 

21656 H. BARON (ALDENDORFEF). Automatic telephone system, 

23 660 F. H. Morris and T. Tavtog. Means for adjusting electric lampholder in 
lantern, 

23669 E. A. GRAHAM. Radio receiving apparatus for wireless telephony. 

23679 E. C. К. Marks (WHITELAND MANUFACTURING CORPORATION). 
magnetice transmitter, 

23683 H. WApE(KarFHNI AND КАЕНХ1). 

230854 J. N. D. Heenan, 


SENESE and G. R. N. MINCHIN. 


Electro 


Electro magnetic sound producing devices. 
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| 23 523 P. J. Gates, 


Electrolytic system of preventing corrosion of metals, etc. 


September 15, 1922 


М 


September т. 

23 688 e AND J. C. RoBERTs. Device for varying illuminating power of electric 
amps. 

23692 E. J. McCormack, Collapsible electric heater. 

23701 T. Cooper. Commutation and control of dynamos. 

23711 H. R. Gartn. Trollies of electric tramcars, etc, 

23720 G. A. PENROSE. Maintenance and cleaning of batteries. 

23722 J. W. Crank. Electric switches. 

23745 апа 23746 J. К. Ovain. Electric heating apparatus. 

23747 C. F. ATKINSON. Switchboards and circuit selecting apparatus, 

23755 А. G. L. NetGurour, Starting device for magneto- -electric ignition machines 
(3/9/21 Australia.) 

23767 C. BRaNDEs. Telephone head-sets, 

23771 WESTERN ELECTRIC Co. Method of distinguishing between opposite direc- 
tions of energy flow. 

23772 WESTFRN Evrctric Co. Signalling svstems (25/1/22 U.S.) 

23785 H. T. Inston and S, PEPLow, Radio receiving apparatus, 

23793 H. P. McCorr, Electric switch actuating mechanism (29/9/21 Australia.) 

23874 J. ANDERSON. Electric switches, 

September 2. 
23815 Mavor AND Состіѕох апа W, Lawrence. Cable junction boxes. 
3822 B. A. Ри. кімстом. Electric transmitters. 

Electric switchboards. 

23824 F. A. FRrETH and L. A. Munro. Electric batteries. 

23832 W. F. GRArrON, Brush-holders for dynamos. 

23845 W. BANNISTER. Reception of wireless signals. 


Benn Brothers’ Other Journals. 


' Some Features of the Current Issues. 


THE CABINET MAKER. 
tion ^; " The Vogue for Decorative Furniture ” ; 
Guilds Examination in Cabinet Making.” 

THE CHEMICAL AGE.—" Chemical Discussions at the British 


“City and 


Association ” ; '' Chemistry in the Service of the Community,” by 
A. R. Tankard; ‘‘ Theory of Solution," by Professor Findlay and 
Others. 


THE Fruit GrRowerR.—“ Research and the Hop Industry ” ; 
“ Growing for Market ’’; ‘‘ National Dahlia Society's Show.” 

GARDENING ILLUSTRATED.—-‘‘ Cactus Dahlias’’;  '' Magnolia 
Grandiflora ” ;; ''* Some Good Raspberries.” 

THE Gas WonrDp.—'' Report of the British Association Fuel 
Economy Committee "; “ Gas .Efficiencies’’; ''Fuel Economy 
from Old Plant." 

THE HARDWARE TRADE JouRNAL.—'' A London Exhibition of 
Hardware Novelties’; “ More About the Disposal Board and Its 
Methods "; “А Development i in the Manufacture of Gas Fittings." 


. Prices of Metals, Chemicals, etc. 


TUESDAY, SEPTEMBER 12. 
Price. Inc. Dec. 
Copper— 
Best Selected .. per ton 465 15 о — 58. 
Electro Wirebars. . ii £71 5 0 105. — 
H.C. Wire, basis .. per lb. ов. rod. аа. — : 
Sheet 25 a оз. 1ojd. — — 


Phosphor Bronze Wire (Telephone)— 
Phosphor Bronze Wire, 5 


basis. .. per lb. rs. 23d. жа. — 
Brass 60/40— 
Rod, basis is z 7d. — — 
Sheet, basis Es ES oad. — — 
Wire, basis s А 104d. — — 
Pig Iron— 
. Cleveland Warrants perton {417 6 28s. 6d. — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 0 o — — 
Lead Pig— 
English .. » £25 10 о -= s= 
Foreign or Colonial 5 £24 5 о 25. 6d. — 
Tin— 
Ingot = vs „ £159 7 6 — 7s. 6d. 
Wire, basis .. per Ib. 2s. 2d. — — 
Aluminium Ingots .. perton {100 o o .— — 
Spelter .. ae a £31 о о 2s. 6d. — 
Mercury m . per ‘bottle £12 15 О — — 


Sodium Chlorate—Per lb. 3d. 

Sulphuric Acid (Pyrites, 168°) 
per ton, £7 ros. 

Sodium Bichromate.—Per lb. 5d. Copper Sulphate.—Per ton, 

Boric Acid (Crystals). Per ton {60. £26 5з. 

Rubber.— Para fine, 10jd.; plantation ist latex, 73d.-71d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 


Sulphur (Flowers)—Ton £9 108. 
„ (Roll-Brimstone)—per ton 
£8 10s. 


The Editorial, Advertisement and Publishing Offices of '' THE 
ELECTRICIAN ” ave at 8, Bouverie Street, London, Е.С. 4. Tels- 
grams 1 Bentrotric, Fleet, London. Telephone: City 9852 (6 lines). 

The subscription to '' THE ELECTRICIAN " is £1 5 о per annum 
ín the United Kingdom and {1 то о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
tisement copy and blocks should be pod on the Friday preceding 
dale of publication. 


—‘ Furniture at the Manchester Exhibi- | 
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Notes of the Week. 


—_@— 
Tramway Progress ! | 
A CONTEMPORARY in sarcastic vein recently stated that 
the Municipal Tramways. Association were meeting at 
Newcastle—to say the same things over again. While 
admitting that there is some truth in this dictum, it is a 
little difficult to discover the remedy or, putting the 
matter in another way, to suggest how this body should, 
by the originality of the subjects discussed, obtain for itself 
the same publicity as, say, the British Association. For 
the problems of the tramway industry are the same as 
they have been for many years. Rather, there is only 
one problem—that of making both ends meet. It is not 
surprising, therefore, that year after year this question 
should come up again and again under various more or 
less thin disguises ; nor will it be surprising if it continues 
to come up again.and again until some solution has been 
found. 


The Road Maintenance Difficulty. 

Tuis natural tendency to talk about the same old things 
is amply illustrated in Ald. R1cHARD MAyne’s presidential 
address. One of the great grievances of all tramway 
undertakings may be summed up in the phrase road- 
maintenance. It is a legitimate grievance, as even so 
great an authority as Sir HENRY MAYBURY, quoted by 
Ald. MAYNE, admits. But roads must be kept up, and 
it is therefore merely a question of how the money shall 
be raised. Ме agree that this is a question for Parliament, 
and that in taking steps to enlist the co-operation of the 
various other bodies concerned to get this grievance 
settled the Association is following the right course. To- 


wards the end of its proceedings the Conference, urged by 


^ 


‚ Мт. Н. MATTINSON, the new tramways manager at Man- 


chester, returned to the subject and passed a resolution 
empowering the Executive Council to take such action as 
they think proper to remove this grievance. This the 


` same Council would of course be only too willing to do if 


they knew how. We do not, however, agree with Mr. 
Mattinson on the subject of. grants. The tramway 
authorities should have no more to do with road upkeep 
than the supply undertakings. The roads are used by all ; 
they should be paid for by all on equitable terms, and 
their maintenance should be the duty of a central authority, 
not of the tramways. It is high time present anomalies 
were removed. | 


The Penny Fare Problem. 


Mr. ERNEST HATTON had the distinction of providing 
a Paper, the discussion on which was lively and enthusiastic. 
Needless to say, the reasons for this were that the subject 
was more idealistic than practical, and that Mr. HATTON'S 
arguments were imperfectly understood. Briefly, Mr. 
HATTON'S contention was that as we had a penny coin we 
ought to use it, and that some ride, however short, should 
be given for a penny fare. This was taken as an excellent 
opportunity by certain enthusiasts from Walthamstow to 
advocate free tramways and by others to aver that the 
adoption of such a policy would mean ruin (in capital 
letters). But Mr. HarTON'S view is quite correct. А 
tramway is essentially a means of making short-distance 
journeys, and the more the short distance passenger is 
encouraged the nearer that paying basis which all tramway 
economists recognise to be necessary. In the centres of 
large cities such as Manchester and Newcastle there must 
be an opening for short-distance penny stages, and the 
policy might certainly be tried. 

C 
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Tramways and the Post Office. 

THE Paper by Mr. P. M. HEATH was a disquisition on the 
facts and judgment in the case of the Postmaster-General 
v. the Blackpool and Fleetwood Tramroad Co., a case that 
has already been reported in THE ELECTRICIAN. It will 
be remembered that a telephone cable. was laid in 1914 
along the line of tramway; in 1916 it was found to be 
injured ; and finally the company had to pay damages. 
The important points are that as the law stands the 
P.M.-G. can claim, and apparently obtain, damages even 
when the cables are laid along an already existing tram- 
way route, and even when the Post Office may have been 
negligent in.carrying out the work. It is another example 
of the old state of.“ Heads I win, tails you lose," which is so 
beloved by Government departments, and whose inequity 
is so apparent to everyone—from income tax payers to 
the senders of registered letters. Тһе position certainly 
ought to be altered so that the party that does the damage 
pays for it, and we wish the Association every success in 


their endeavours to get a very necessary change made. — 


We, however, deprecate the constant reference of matters 
to Committee as a solution in itself. This is becoming 
increasingly popular in tramways circles. It will lead 
nowhere. E Е i 

H 


Tot Homines, Quot Sententiae. | 
From the engineering point of view Mr. E. 5. RAYNER'S 
Paper and the discussion thereon were the piéce de résistance 
of the conference. The Paper was on “ Tramway Rolling 
Stock," and ranged over a variety of subjects. An equal 
variety of Opinion was evident in the discussion. Take 
roller bearings as an example. Mr. RAYNER advocated 
their greater use. Mr. W. M. MILNEs agreed with him on 
the scores of decreased current consumption and mainten- 
ance. Mr. P. PRIESTLY disagreed, because they did not 
save current, in Liverpool at any rate, and were high in first 
cost. Ald. CANBY agreed as to high first cost and Mr. 
FEARNLEY as to lack of economy, so that the matter was left 
rather undecided. Again, Mr. RAYNER advocated lighter 
cars and equipment ; Mr. PILCHER agreed with him, and 
gave a numbcr of figures to support his argument. Mr. 
SPENCER also agreed ; but Mr. PRIESTLY thought the track 
ought to be made more rigid and the cars heavier. An equal 
variety of opinion from which it is difficult to see that any 


lesson can be learned. 


An Association of British Engineering Societies. 

“We are informed that the Council of the Society of 
Engineers has arranged for a conference of the members of 
certain engineering societies to be held at the Engineers’ 
Club on Friday next to discuss the formation of an Asso- 
ciation of British Engineering Socictics. The aims and 
objects of this proposed Association are a little nebulous, 
but the general idea seems to be that many of the smaller 
local engineering societies would derive mutual advantage 
from becoming semi-detached or by taking up some such 
relation to each other as the atoms in a hydro-carbon 
compound. The constituent bodies would still maintain 
their entities, but it is felt that such a rapprochement 
would materially add to the weight and authority of the 
individual constituent societies, and on many occasions 
would form a useful adjunct to the Joint Council when 
questions affecting the interests of the associated societies 
come under discussion. This is, of course, as may be. 
But, needless to sav, we support any movement which 
will increase. the power of engineering societies. and— 


September 22, 1922 


reduce their number. We shall watch with interest how 
both these desiderata are carried into effect. It may be 
added that this movement has nothing to do with the 
Joint Council which is now being inaugurated by the “‘ Big 
Four " among engineering bodies. 


Depression in Switzerland. 

THE report of Brown, Boveri and Co. for the year ended 
March 31st, 1922, is rather a depressing document. It is 
pointed out that during the period under review the 
situation in the Swiss industries has gone from bad to 
worse. Orders have been scarce and prices insufficient ; 
and, even so, worse remains behind. For the reduction 
in the number of workpeople which has been necessary 
has caused the loss of a number of skilled men which it 
will be difficult to replace later on. This is indeed a 
serious matter, and we suggest to the firm that they 
should take all possible steps to prevent the movement 
going further. In spite of the fact that the economic 
situation is critical they are doing important work—work 
in which a high grade of workmanship is of the utmost 
importance. | 


Electric Locomotive Design. 

WE refer, of course, to the construction of the electric 
locomotive, which has formed the firm’s principal activity 
during the year. We are interested to learn that the 
new express engines with individual axle contro] have 
worked entirely satisfactorily. This type, the firm claims, 
solves for the first time in a really practical manner the 
problem of the electric locomotive, and makes it possible 
to obtain the full advantage from electrification. It opens 
up the way to the manufacture of a type of locomotive 
which has hitherto been considered impossible, and will 
facilitate the more rapid introduction of electric traction 
on railways in general. The favour which these loco- 
motives have found abroad is illustrated by the fact that 
engines of the same type, only considerably more powerful, 
have been ordered bv the German railway administration 
for the expresses on the Bavarian lines from the company's 
Mannheim works. If these claims can be substantiated 
good business should follow. But that is an added reason 
for retaining skilled personnel. 


Railway Problems in Australia. 

Tur address by Prof. T. HupsoN BEARE on “ Railway 
Problems in Australia" which was delivered before 
Section B of the British Association will doubtless carry 
conviction as to the desirability of better railway com- 
munications for opening up the tropical areas of North 
Australia. There can also be little doubt that the problem 
of the unification of gauges ought to have been dealt with 
long ago. There seem to have been endless conferences 
athrming the desirability of adopting the 4 ft. 83 in. gauge, 
and it was evident that the longer the matter was post- 
poned the greater would the cost of the work become. 
After reading the accounts of the repeated conferences 
covering similar ground, and the subsequent invariable 
shelving of the problem, one is aImost inclined to become 
what Mr. WELLS has aptly termed “ а Godsaker "—a person 
who in any emergency exclaims '' For God's sake do some- 
thing!" Prof. BEARE 1s doubtless correct in assuming that 
the provision of better railway communications in the 
northern territory is the more urgent problem, and the 
present time would seem to be an opportune one for dealing 
with the problem in view of the marked diminution in 
costs and the crving need for employment. 
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Overhead Transmission. 

As the result perhaps of a clause in some of the Special 
Orders which are now being granted, there seems to be 
an unwarranted idea that the Electricity Commissioners 
are averse to overhead mains, Where a municipality is 
empowered to take over an existing undertaking with 
overhead transmission a provision is inserted to the effect 
that, except~as otherwise authorised by the Ministry of 
Transport, overhead mains shall be placed underground, 
say, within five years. The provision does not however 
adjudicate on the merits of underground and overhead 
transmission as such, but merely gives the Ministry of 
Transport an opportunity of insisting that the equipment 
used complies with the regulations. 


No Prejudice by the- Commissioners. 

WiTH regard to the broad question of official prejudice 
' against the use of overhead mains, recent legislation has in 
fact been designed to assist such employment. The Electricity 
Supply Act 1919, Sections 21 and 22, have been specifically 


drafted to facilitate overhead transmission, and the 
Electricity Supply Act 1922, Section 11, also confers 
certain privileges in regard to overhead lines. So there 


need not be any fear that proposals for overhead trans- 
mission would be rejected и? any case where such dis- 
tribution could be effected more economically, unless, of 
course, it would be manifestly dangerous or inconvenient 
to the public. For instance, only just recently the 
Electricity Commissioners have authorised an extensive 
overhead system for electricty supply at Haywards Heath, 
Cuckfield and Chailey, and the North Somerset Co. have 
plans in hand for x3 extensions of their overhead dis- 
tribution. | 


Aerial Telephone Cables. 

A PAPER read by Mr. E. S. Вүмс before the Institution of 
Electrical Engineers last November contains a full account 
of the extent of the employment of aerial telephone cables in 
the United States, and inevitably, therefore, gave rise to 
comparisons between the progress that has been made in 
this country and in America respectively. At first sight 
the comparison is unfavourable to Great Britain, but that 
this is not really the case will be seen by briefly recapitu- 
lating the position. When the telephone system of this 
country was taken over by the Post Office from the National 
Telephone Company a certain number of aerial telephone 
cables were in use and their employment has been continued. 
Objection is, however, made to their employment by local 
authorities on the score of unsightliness, while for technical 
reasons, it may be said in general that, where the number of 
lines is small it is more economical to use open wires, and 
where they are larger it is more economical to use under- 
ground cables. 


Extending the Use of Underground Cables. 

The policy of the Post Office Engineering Department is, 
in fact, to place as many as possible of the more important 
telephone cables underground. This is not only more 
economical, but has distinct advantages from the traffic 
point of view. These advantages may be explained by 
recalling the restrictions under which wayleaves are 
obtainable in this country and by the conditions imposed 
by landowners on the lopping of trees. The difficulty of 
obtaining wayleaves and the dangers which are likely to 
occur from falling trees and boughs are important factors 
in the maintenance of telephone lines of all kinds in certain 
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parts of the country, and to concentrate a number of im- 
portant lines in an aerial cable would for these reasons 
alone be unwise. This general statement does not rule out 
'the fact that there are in certain special cases openings for 
aerial cable, and its employment is generally being extended, 
though rather as a secondary than a primary means of 
communication. One example of this is on a new trunk 


road in Kent, where aerial cables are successfully, though 


temporarily, being used for maintaining inter-Continental 
communication during the period of reconstruction. 


Conditions in the United States and the Continent. 

Economic and legislative conditions on the Continent are 
in practice much the same as in this country, but in America 
the exact opposite is the case. In that country it is possible 
quite easily to obtain not only wayleaves but a right of 
way so that aerial lines may be erected without much fear 
of interruption, while the distances are so great that the 
advantages of aerial cables over underground lines become 
more conspicuous. This difference is increased by the fact 
that in America, unless the conduits are buried very deeply, 
severe frosts cause the break up of the latter in a way 
which 45 unknown in this country. As regards engineering 
details, the practice in this country is very much the same 
as that in America, where for the reasons that have just 
been stated a wider experience has been obtained. But 
generally, it may be stated that the tendency is towards 


. the greater use of underground cables, a policy which is, 


we feel sure, the right one. \ 


Z Transformations of Iron. 

In trying to develop a new thermoelectric method of iron 
analysis Prof. С. BORELIUS and Mr. F. GuNNESON, of the 
University of Lund, Sweden, recently observed some 
peculiar thermoelectric phenomena which they describe as 
Z transformations. Specimens, taken from the same 
iron, are heated to different temperatures, quenched in 
water, and the thermoelectric force of the specimen against 
an untreated specimen is then determined at ordinary 
temperature ; the temperatures are so chosen in successive 


` heat tests that the curves obtained cover the whole range 


from roo? to 1 000^ C. These curves show, apart from the 
well-known A points, a series of the new Z-fluctuations. 
After experimenting with Lancashire iron and silicon iron, 
pure electrolytic iron, prepared and fused in a, vacuum 
furnace by Herzus, was tried. This iron gave a regular 
curve free of fluctuations of more than oor microvolt 
which would fall within the limits of experimental errors. 
The fluctuations became a little greater after the specimen 
had been heated in hydrogen gas (from which hot iron 
takes up very little hydrogen) and much greater (up to r 
microvolt) on heating the iron for 7 hours to 800 deg. C. 
In the curve of hydrogen iron Prof. BoRELIvS distinguishes 
I2 Z-points within the range 100° to I 000? ; some of these 
points look as if they might be multiple. In other kinds 
of iron, similar, but not identical points were observed. 


Тһе Z-points may be related to the jerky liberation of 


hydrogen, accompanied by heat generation, from heated 
iron at different temperatures. The quenching seems to be 
essential to the Z-effect, which appears to be due to the 
presence of certain impurities in iron, especially carbon 
and probably hydrogen (not silicon). Since even electro- 
lytic iron is never free of traces of hydrogen, Prof. BonELIUS 
could not definitely decide whether or not the presence of 
hydrogen is alone sufficient to call forth the quenching and 
the Z-effects. 


\ 
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The Canadian Market. 


UNDER the new Tariff Bill of the United States there 
will be greatly increased import duties on a large number of 
articles, including metal goods and electrical apparatus. 
Though this may not seriously affect the electrical manu- 
facturers of the United Kingdom, as our electrical exports 
to America are less than our imports, the situation created 
by the Bill may help us to capture some of the trade of the 
Dominion of Canada, which is at present largely in American 
hands: For instance, the value of the imports of electrical 
apparatus into Canada during the three months ended 
june 3oth last was $2 757 236, of which $2 568 186 repre- 
^ sented goods manufactured in the United States, the 
share of the United Kingdom being only $73 957. On the 
other hand, the Canadian electrical exports for the same 
period were valued at only $262 572, so that the Dominion 
imports were ten times greater than her exports. It is 
interesting to note that, while Canada takes little in the 
shape of electrical goods from us, over half her exports 
($146 212) come to the United Kingdom. In view of 
the rapid development of water power in the country there 
is a good demand for electric plant, motors, transmission 
line material, etc. Though the United States, owing to 
geographical situation and other reasons, have captured a 
large share of this business, British manufacturers should 
now take advantage of the new fiscal situation and make a 
determined effort to obtain their portion of this remunera- 
tive trade. By studying the market, by co-operative 
organisation, and by well directed publicity methods a 
number of Canadian orders could certainly be diverted to 
this country. 


Shocks from Dusty Lamp Bulbs. 


WE notice in a recent issue of the “ Elektrotechnische 
Zeitschrift " an account of a woman who touched the bulb 
of an electric lamp in a bathroom and received a fatal shock. 
This must be almost unique in the history, of electrical 
accidents. The conditions were evidently exceptional, as 
the woman was in her bare feet, apparently making a good 
earth connection, and touched the bulb with moist hands. 
But the presumed mode of contact with the electricity 
supply is interesting. It appears that the room had been 
newly decorated and the bulb had become coated with a 
thin layer of moist plaster, which made a direct connection 
with the lamp socket. Experiments have since shown that 
if a lamp bulb is painted with a streak of some more or less 
conducting fluid stretching from the tip to the cap material 
differences of potential along the bulb may exist, so that a 
person making a good contact with earth might conceivably 
receive a shock by touching it. As the writer of the 
article points out, such incidents are extremely rare— 
indeed we cannot recall having heard of a parallel case. 
But the occurrence suggests an additional reason for 
keeping bulbs of lamps clean, beyond the obvious desir- 
ability of avoiding loss of light through accumulations of 
dust. 


The Electric Drive in American Industry. 


A GOOD idea of the rapid expansion of the electric drive 
in the industrial establishments of the United States can 
be gained from the summary of the 1919 Census of Manu- 
facturers, Which appeared in the “ Electrical World” for 
August roth. At the end of that year there were I 483 039 
electric motors, of I6 317 383 H.P., in use in 237 855 manu- 
facturing plants, comparcd with 772 302 motors of 
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8 847 622 H.P. in 1914. It will thus be seen that in the 
short period of five years the number of motors and their 
total rating were almost doubled. No doubt a similar 
advance in the use of electric power was made in this 
country in the same period, but there are no complete 
statistics available to enable us to estimate the actual 
progress made. Of course, the figures for America, where 
the compilation of records seems to have developed into 
something like a fever, are likely to be under rather than 


|. over the true position, for it is well known that it is impos- 


sible to get returns from all manufacturers. A significant 
development is the increasing demand for purchased 
energy ; for, while the installed motor load of the inde- 
pendent plants exceeded in 1914 that of the central stations 
by over one million horse-power, in 1919 the central station 
motor load was nearly 50 per cent. above that of isolated 
plants. Thus, the motors supplied from central stations 
increased from 3 917 655 H.P. to 9 347 556 H.P., but for 
isolated plants the corresponding figures were 4 929 967 
and 6 969 827 H.P. 


Iron and Steel Industries lead in Electrification. 


THERE are 56 basic industries with motors of more than 
50 000 H.P., the iron and steel works leading in the total 
installed rating with 5096'469 H.P., Over 50 per cent. 
of these are supplied with energy from private plants. 
The average size of the motors in iron and steel plants is 
returned at 17:8 H.P. against an average of 11 H.P. for the 
whole country. The steel works and rolling mills, with 
motors of 2 350 596 H.P., are 71°5 per cent. electrified, 
though in the number of motors employed “ foundry and 
machine-shop products" come first with 88 258, and 
“ electrical machinery, apparatus and supplies " second 
with 80 495 motors. It is estimated that if the prime 
movers in private generating plants are subtracted from 
the aggregate power used in the manufacturing plants of 
the country the total primary power actually used for 
manufacturing is 25 386 000 H.P., of which 16 317 383 H.P., 
or 6474 per cent., is electrical. These are very instructive 
figures, and though a better record could be shown by the 
current year's census, if it were available, they proclaim 
the rapid expansion of electric power in recent years and 
the dependence of modern American industry upon ` 
electricity. 


Electricity Supply Progress. 


The annual report of the Minister of Transport on the 
work done under the Electricity (Supply) Acts permits a 
good idea of the wide range of subjects dealt with and 
of thelabour involved in the administration of the electricity 
supply industry to be obtained.- For instance, we learn 
that during the year ended March 3rst, 1922, the Minister 
had to deal with numerous applications for Special Orders, 
for authority to increase maximum prices, for extensions 
of the time allowed for carrying out statutory duties, for 
permission to break up streets for mains laying, for the 
erection of overhead lines, and for a variety of other 
matters, on all of which the Electricity Commissioners had 
to be consulted before a decision could be made. When 
also the number of important public inquiries into schemes 
for the reorganisation of electricity supply and other 
similar activities are considered, it will be agreed that the 
past ycar must have been a particularly strenuous one 
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for both the Commissioners and the Ministry. In spite of 
this, and in spite of criticism, they have done their work 
well and are to be congratulated on the results. | 


Special Orders. 

Turning to details, the Minister confirmed thirty-two 
Special Orders made by the Commissioners while at the 
end of the year six other Orders were under considera- 
tion. The total number of applications before the Com- 
missioners was 70. This number is above the average of 
applications for Provisional Orders in pre-war years, and 
indicates a growing desire on the part of urban and rural 
authorities to secure the advantages of electricity supply, 
which is all to the good. This tendency is confirmed by 
the fact that nine of the new Orders enable power and supply 
companies to extend their areas of supply, while three 
municipal undertakers secure similar powers. Four local 
authorities have been authorised to purchase existing 
supply undertakings, and of the remaining fifteen Orders 
eight have been granted to urban or rural councils and 
seven to companies or private individuals. In addition to 
the above, one bulk supply order was made and confirmed, 
and another, which authorises the abstraction of canal 
water, awaits similar action. It is gratifying to see 


private enterprise taking a greater interest in the provision . 


of electricity supply. Apart from anything else it is as 
evidence of the confidence of financiers in the future of the 
industry. 

| New Stations and Extensions. ~ 


During the past year the Electricity Commissioners - 


authorised the erection of three new statutory and eight 
non-statutory generating stations. The number of new 
statutory works is small, but, as it is probable that 
in future the majority of new undertakers will take bulk 
supply and act only as retail distributors, there is .no 
reason to be depressed at the rate of progress in this 
particular field. The Commissioners also sanctioned six 
applications for the establishment of main transmission 
lines and fifty for the extension of existing generating 
stations. The new stations represent an initial installation 
of about 30 660 kW of generating plant, with the possibility 
of further extensions at a later stage, and the authorised 
additions to existing stations involve about 143 700 kW 
of generating plant. 


Large Capital Expenditure. 


In addition to the applications not disposed of at the 
date of the last report, 394 applications were received by 


the Electricity Commissioners from local authorities for 


sanction to borrow money for electricity supply purposes. 
Permission to borrow was issued in respect of 389 applica- 
tions, the total amount of the loans sanctioned being 
£13 708 385. If we add to this large sum the expenditure 
by the power and supply companies, over which the 
Commissioners and the Ministry have no direct control, 
we should not be far wrong in putting the total outlay 
upon electricity supply during the past year at well over 
{20 000 000. This is very satisfactory evidence of expan- 
sion in an industry upon which so many others are depen- 
dent and indicates that steps are being taken to meet the 
increasing Gemands for power and industrial purposes. 


Increased Charges. 

The number of Orders modifying the authorised charges 
or increasing the maximum prices was forty-three, but in 
view of the more stable conditions and of the lower works 
costs resulting from the drop in the price of coal and other 
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stores, we hope that we shall soon see an end of Orders 
of this kind. Wherever possible undertakers should now 
consider the possibility of reducing their charges, as has 
been done in a large number of cases. Such action would 
mean increased consumption and revenue, besides assisting 
in the revival of trade in the country, a most important 
consideration which should be in the forefront of all policy 
in the electricity supply industry. | 


Overhead Wires. 

Orders were issued to five undertakers authorising the 
breaking up of streets not repairable by the local authority, 
and in 46 instances sanction was given to the use of over- 
head lines. We are glad to see the Commissioners making 
such good use of their powers of authorising overhead dis- 
tribution, as it affords the cheapest and readiest way of 
extending electricity supply to the rural areas. Only two 
requests for wayleaves were made, but only that of the 
North Wales Power Co., for an overhead line to Colwyn 
Bay from Dolgarrog, was granted. Landowners and house- 
holders seem to be particularly hostile to overhead con- 
struction work, and we hope that the Commissioners will 
not unduly encourage these obstructionist tactics, of which 
there is plenty of evidence. 


Orders and Acts Revoked. 

We are particularly pleased to see that a number of old, 
undeveloped Provisional Orders and Acts have been 
revoked. A few of these were obtained seventeen or 
eighteen years ago in order to keep out supply companies 
от to safeguard the gas industry from competition ; and they 
should have been repealed long ago. Some others were not 
worked owing to lack of enterprise. Twelve Provisional 
Orders and two Acts were revoked during the year, and the 
question of repealing eight others is under consideration. 
Extensions of time were, however, granted for carrying out 
compulsory works under four Orders and two Acts, but the 
action of the Ministry should stimulate the owners of these, 
as well as of other unused Orders and Acts, to prepare 
schemes for carrying out their statutory obligations. If 
not, we hope that the Commissioners will take prompt steps 
to deprive them of the power of obstructing others who may 
desire to introduce electricity supply in the districts. The 
industry has suffered much from dilatory local authori- 
ties and gas companies in the past, and the time has come 
when mere clogs upon progress should be removed. 


Miscellaneous Duties. 

Approval has been given to seven agreements between 
authorised undertakers for mutual assistance or for the 
taking of bulk supplies, and fifty-eight '' fringe ” Orders were 
made, permitting supply to specific premises outside the 
The Commissioners also 
authorised the adoption of special systems of supply in the 
case of twenty-eight undertakings, and dealt with a number 
of applications by the Unemployment Grants Committee for 
the approval of certain works to be carried out by local 
authorities. . An appendix to the report gives a résiumé of 
the present position of the schemes for the reorganisation of 
supply in the defined Electricity Districts, a matter which 
we dealt with in a recent issue. Altogether, the report 
is a fine record of useful activity. 1t shows that the 
Commissioners are imbued with a desire to encourage 
co-ordinated progress and development in an industry 
which has suffered badly from ill-designed legislation and 
from the isolated efforts of undertakers to advance upon 
individualistic lines. 
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POWER SUPPLY IN CALIFORNIA. 


By H. A. BARRE and I. H. LECKLIDER. 


In this article the authors, the first of whom is executive engineer of the Southern California Edison Co., deal with the present and future 
- position of electricity supply in California, where the population has grown up with the art of generating and transmitting electric power, 
and shortage of coal and abundance of water power have combined to produce a highly electrified State. The almost universal, diversified 
and special demands for power are analysed statistically and financially, and it is pointed out that long distance transmission and 
very high voltages are a necessary element in the development. Some details of the station on the San Joaquin!’ River are given. 


In California power requirements are supplied almost 
exclusively through the medium of electricity furnished . by 
central stations. This is due to several reasons. First, the 
population of the State has grown up coincidentally with the 
art of generating and transmitting electric power. Second, 
the lack of a coal supply within commercial distances available 
for industrial purposes has made the use of the small steam 
engine for isolated steam plants an impossibility. Third, an 
abundance of water power within economical transmission 
distances to load centres has made electric power the natural 
source of power supply. These conditions have all combined 
to make California \ 

a highly electrified 
State. During 1920 
the use ofelectricity 
in California was 
1000 kWh рег 
capita, compared 
with the State of 
New York with 550 
kWh рег capita, 
and Pennsylvania 


423 kWh percapita. 12. €T EIN 
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not exist in Califor- 
nia, and the isolated 
gas engine plant is 
to-day very excep- 
tional. Electric 
powersystems have 
become the, great 
community engines 
of the State. 
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Universal Depend- 
ence on Electric 
Power. 


This universal 
dependence upon 
electric power has 
given to the central 
station. industry a 
particular charac- 
ter. The fundamen- 
tal activities of 
communal life, so 
far as power is a 
part of their re- 
quirements, are de- 
pendent on an 
adequate and de- 
pendable supply of 
electrical energy. 
This condition has | 
linked the possible growth and expansion of the State of 
California very closely with the ability of the large public 
utility companies to cortstruct additional generating stations 
to meet the ever-increasing growth of the State. 


b < 


| Table 1. 

Details of Connected Load in Horse-power.— Year 1920. 
Lighting $a a р» aes .. 247 730 
Pumping plants for irrigation ©» ПЕ? 139,854 
Cement manufacturing and rock crushing 22 130 
Railway Un = a ; 101 300 
Municipalities, for re-sale Ж as 2 120 
Municipalities, for pumping, sewage, etc. .. 9 529 
Ice-making and refrigeration ; 5 780 
Motion picture industry 3 283 
Industrial heating 4 744 
Electric cooking i P 23 814 
Industrial and miscellaneous 162 323 

Total .. 722 679 
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Services supplied by electric power in California are 
shown by the above segregation of {һе connected 
load on the system of the Southern California Edison 
Company. This company operates in the central and 
southern part of California and supplies approximately 
30 per cent. of the total electrical load of the State. 
The territory served covers an area 350 miles by 
175 miles in extent and serves a population of over 
I 250000 people. Its power resources and main trans- 
mission system are shown on the accompanying map, 
Fig. 1. — 
Tone and Diversity 

Factor. 

Universal demand 
for electric service 
in addition to 
giving the industry 
an essential tone, 
also gives it a very 
high diversity fac- 
tor. The diversified 
character of the 
connected load 
creates demands on 
the generating sta- 
tions by the several 
classes of consum- 
ers at different 
times of the day 
and season of the 
year, with the re- 
sult that during the 
past year the total 
connected load on 
the system of the 
Southern California 
Edison Company of 
722679 H.P. was 
supplied from 
generating stations 
whose maximum 
# ^N simultaneous out- 
| |. puts at any time 

were required to be 

only 284 600 H.P. 

Water required 
for irrigation of 
farm prodücts on 
L \ the arid parts of the 
West, especially in 
California, is largely 
supplied from 
pumps driven by 
electric motors. The 
annual load factor 
on the electrical 
systems in the State is on this account very materially bene- 
fited by the possession of the irrigation load. | 

The need for electric power in the country for irrigation 
pumping has resulted in the extension of electric service into 
the rural districts, where electricity is also extensively used 
for domestic light and power purposes. 

The mileage of transmission and distribution circuits of the 
Edison Company necessary to supply this area with electric 
light and power is shown in Table 2. 


Details of Growth. 


The growth of the electric power industry in California has 
taken place in the last three decades. The early plants were 
small steam plants and small water power plants located on 
the foothill streams close to settled communities. Plants of 
this type supplied the then existing power demands. Neces- 
sity had not developed the art of transmission of electrical 
energy over great distances. With the continued growth of 
California, however, the demand íor electric power soon 
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totally absorbed the power possibilities of the ‘‘ close-in " power 
sites, with the result that the increased demands were met 
for a period with large steam plants burning crude oil as fuel. 
During this period crude oil in California was selling at 50 to 
60 cts. per barrel, 42 U.S. gallons. A barrel of crude oil 
weighing 235 Ib. possesses a heat value of 6 250 ooo B.Th.U.s. 


Total Water Power Plant 250000 A.F. 
» Steam =" » 127,000 » 
» Plant Capacity 377,000 » 
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-H.P 
"Total Water Power Plant 250 000 
Total Steam Power Plant 127 000 
Total Plant Capacity 377 000 


Electric energy could be generated in steam plants burning 
crude oil at the then market price at a cost comparable with 
the eost of water power where the transmission distances 
were тоо miles or more. 


Table 2. 
Transmission Lines. 
482 miles of 150 ooo V. transmission line 


765 ” э? бо 000 V. ” " 
215 , » 50000 V. ў, js 
245 , , 30000 V. " " 
Total of 1707; , ,, 3 Wire Р 2 
5121 ,,^ ,, single wire » 33 
Distribution Lines. 
576 ,, ,, 15 000 V. distribution line 
1192 ,, ,, 10000 V. T » 
2921 ,, ,, 2000 V. 
2811 ,,  „ less than 2 200 V. distribution line 
Total of 7500 ,, ,,3 wire distribution line 
22500 ,,_ ,, single wire distribution line 
Transmission and Distribution. 3 


27 621 miles of single wire will go round the earth once (24 500 
miles) and 3 121 miles over. 


While steam power with crude oil at such prices could 
compete with water power where the transmission distances 
were considerable, it lacked one of the most necessary essentials 
ofa power supply for California—viz., permanency and stability 
of cost. “Whe supply of crude oil on which it was dependent 
was not inexhaustible and its then price was about as low as 
could be expected. 


‘Conditions in California. 


California was still only a sparsely populated State with 
wonderful possibilities in the future awaiting her complete 
esttlement. The density of population in California is only 
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22 people per square mile, with a total population in 1920 of 
3426 536. The growth of the State since 1880 up to the year 
1920 and the probable growth that will take place during the 
next two decades is shown in Fig. 3. By reason of its essential 
character, the increase in the electric power load follows the 
same general type ої curve. Fig. 4 shows the load expansion 
on the system ‘of the Southern California Edison Company, 
since 189o to date, with an estimated growth for the next two 
decades on, the basis of the rate of growth experienced over 
I5 years in the past. The maintained rate of increase over recent 
years has indicated a tendency for the power demand to double 
itself every seven or eight years. These figures represent 
about one-third, of the total electric power load for the State 
and also represent the general rate of growth. 

During 1920 electric power in California was produced from 
water power and fuel power in the proportions shown in 
Table 3. 


Table 3. 
Total. Water Power. Fuel Power. 

Power produced, 

kWh ~ . 3 720 693000 2 508 541 ООО I 152 152 000 
Per cent. IOO0 ^ 69:1 30:9 
Barrels of fuel oil 

used — — 5 646 035 
Total barrels of fuel 

ail for electric power i 

used іп U.S. .. — — 13 122 704 
California yse in per 

cent. of total U.S. — — 43°02 


Table 3 shows that California is the heaviest user in the . 
United States of crude oil as fuel for steam plants generating 
electricity. This State used in 1920 43:02 per cent. of the 
total fuel oil consumed within the United States for electric 
power purposes. Its total electric power supply was furnished, 
69:1 per cent. from water power, and 30:9 per cent. from steam 
The average output in 1920 from steam plants 
burning crude oil as fuel was 205 kWh per barrel of oil. 


. Price of Fuel and Steam Plants. 


Operation of steam plants in California as a competitor of 
water-power plants could not be continued with the increase 
in the price of fuel oil that occurred during the war. Crude 
oil in California has been costing from $2.00 to $2.25 per barrel 
at points of consumption. At this cost the fuel item alone of 
electric power generated in steam plants using crude oil as 
fuel on the average will cost approximately one cent. Pro-: 
duction expenses and transmission costs to load centres for 
water power in California range between 5 and 7 tenths of 
one cent per kWh, compared with steam cost at transmission 
centres of 1:2 to r4 cents per kWh at plant annual load 
factors of approximately 50 per cent. 

All the water-power plants in California do not afford 
storage facilities for purposes of maintaining a uniform output 
throughout the year. Many of the streams on which power 
has been developed are without reservoirs, with the result that 
the plant output varies with the season, reaching a maximum 
during the months between February and August, and 
suffering a considerable reduction in output during the other 
months by reason of diminished run-off. The electrical load 
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in California is quite uniform throughout the year, as shown 
by the load curve of the Edison system, Fig. 5, which is 
typical of the entire State. Steam plants, therefore, are still 
required to aid in carrying peak loads during certain hours of 
the day and to supplement the base water-power plants in 
the tall months when the output from these streams is below 
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Fic. 4.—GROWTH OF ELECTRIC POWER ON THE SOUTHERN CALI 
FORNIA EDISON COMPANY'S SYSTEM. ACTUAL FOR PERIOD 1890 
TO 1920. ESTIMATED FOR PERIOD 1920 TO 1935. 


normal. А typical daily load curve of the Edison system for 
a summer month, July, when the irrigation season is at its 
height, is shown in Fig. 6, and a typical winter month, 
January, when no irrigation load is operating, is shown in 
Fig. 7. Theestimated future increase is shown in Fig. 8. 

With the State of California continuing to increase its 
population at a rapid rate, bringing with it a corresponding 
increase in the agricultural, industrial and transportation 
fields, the demand for a larger supply of dependable power 
became more urgent. During the past decade the State of 
California has increased its population 44:1 per cent. This 
rapid growth has placed a heavy burden on the power com- 
panies of the State to construct new power resources to keep 
pace with the rapid increase in the demand for power. 


200 
199 
180 
170 
160 


ХОА Ж Е 
5 10 15 20 25 2 
January. February. March. April May June. 


| 
din | | Leda bed ы ] A E АЩ, 300 ON 
510152025 5 10152025 510152025 510152025 5 1015 2025 


September 22, 1922 


the streams rising in the High Sierra Mountains that flank the 
eastern half of the State and which reach elevations of 10 ooo 
to 13 ooo ft. These mountain streams afford an everlasting 
source of power supply for the complete development of the 
full possibilities of the State. 2 

The topography of the State of California is shown on the 
accompanying map, Fig.1. The configuration of this territory 
shows how well the country is adapted for water power develop- 
ment. No water power of value is to be found in the low 
rolling coast range. The water-power resources of California are 
located on the streams having their sources in the high range 
of mountains that rise along the eastern side of the great 
Sacramento and San Joaquin Valleys. These valleys con- 
stitute the large agricultural region of California, in which 
22 000 ooo acres of land are arable. 


Water Power Resources. 


Along the streams rising in these mountains are located 
power sites with a total capacity of 4000000 H.P. This 
amount of power can be developed at a good load factor that 
will meet the requirements of commercial load. Additional 
power above 4 ooo ooo H.P. may be developed up to a total 
of possibly 9000000 H.P. but the increment above 
4 000 ooo H.P. is of a load factor below commercial require- 
ments and must be supplemented by steam plants. Beginning 
at the northern limits of the State, the streams possessing 
commercial water power in magnitudes ranging from 10 ooo H.P. 
to I ooo ooo H.P. are the Pitt, Feather, American, Stanislaus, 
Tuolumne, Merced, San Joaquin, Kings, Kaweah, Tule, and 
Kern Rivers. S d 

Of the 4 ооо ooo H.-P. of possible commercial water power in 
the State, approximately r ooo ooo. H.P. is at present in 
operation, leaving 3000000 H.P. yet to be brought into 
production. The water power of the State, when completely 
developed, will represent an invested capital of over a billion 
dollars ($1 ooo ooo ooo), and will render a service to the users 
of electricity in the State for which they will pay annually 
over two hundred million dollars ($200 ooo ooo). The value of 
the electrical energy gauged, not by what it cost, but by what 
it makes possible in agricultural and industrial production, is 
ten and twenty fold the annual power bill. 


Transmission Arrangements. 


Long distance transmission of power is a necessary element 
in the development of water power in California at the present 
time, since the close-in water-power sites have all been brought 


| 
| | | | 
> + + 4 + + > + B 4 
| | | 
—— — —Y — ЧАШ \ + - == 
| | 
| | 


t p- 4 oe -¢ 


$ - 

| | 

+ tt = + = 

thout Storage. | 
ШШ ia a Oe i р 

L | Е m | | 

510152025 510152025 50 15 025 5101052025 510152025 5 10 15 2025 
July August. September. October. November. December.  , 


+ 4- фф +4-—-4 4—6 1————- 


Fic. 5.—ToTAL LOAD ON SYSTEM OF SOUTHERN CALIFORNIA EDISON COMPANY IN KILOWATTS. 


Limitations of Steam Plants. 

Steam plants dependent on an exhaustible oil supply did 
not offer even a temporary relief at the high cost of oil now 
obtaining, and the uncertainty of securing deliveries as 
required. It was very natural, therefore, that the next phase 
of rower development in California should be large capacity 
water-power plants utilising the wonderful power resources of 


into production. New water-power plants now being built 
and which will be constructed to take care of the future are 
located from 150 to 240 miles from the main load centres. 
Transmission distances of this magnitude mean operating 
voltages of тоо ooo volts and above, as determined by con- 
siderations of economy. " 

In California at the present time the following long distance 
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high voltage transmission systems are in operation, or under 
construction :— 
Number 
of 
Circuits, 
1.—Southern California Edison Co. Big 
Creek Lines, transmitting energy from 
Upper San Joaquin River to Los Angeles 2 
2.—Pacific Gas and Electric Co. Pitt River 
Lines, transmitting energy from Upper 
Pitt River to San Francisco Bay region. 
Initially to be operated at 110 009 volts 2 
3.—Pacific Gas and Electric Co. South 
Yuba and Bear River to region north of 
San Francisco Bay  .. 35 ке 
4.—Pacific Gas and Electric Со. ath of 


Miles. Voltage. 


240 150 000 


220 000 


IIO 000 


IIO OOO 


Yuba and Bear River to region south of IIO 000 


San Francisco Bay 


5.— Pacific Gas and Electric Co. Stanislaus 
River to region south of San Francisco 
Ba F - bs s ne IIO 000 
6.—Great Western Power Co. Feather 
River to San Francisco Bay region .. 2 
7—Great Western Power Co. Feather 
River to San Francisco Bay region .. 2 
8.—San Joaquin Light and Power Corpora- 
tion. Lower San Joaquin River to 
region near Bakersfield S - I 
9.— Southern Sierras Power Co. Mono Lake 
region to San Bernardino  .. Pu 34 


156 165 ooo 


160 100 000 


125 IIO 000 


238 IIO 000 

For the next couple of years the Pitt River lines of the 
Pacific Gas and Electric Co. will be operated at 110 000 V, 
after which time they will be operated at 220000 V. The 
165 ooo V lines of the Great Western Power Co. from Feather 
River have just been put into operation. 


Highest Voltsge and Longest Transmission. 


The highest voltage and longest trunk line transmission’ 


circuit now existing in the State, and the first line in the world 
to be operated at 150 000 V, is that operated by the Southern 
California Edison Co. The Big Creek lines of this company 
have been in operation since 1913, transmitting the total 
installed capacity of 64 ooo kW of the two Big Creek power 
houses to Los Angeles. During the past year the total capacity 
of plants operating on Big Creek has been increased to 102 ooo 
kW, which is within 20 ooo kW of full load for the two lines. 

About the only troubles which have been experienced on the 
150 ооо V transmission lines are insulator 'flashovers, the 
breaking down of the air surrounding a string of insulators 
.causing an electrical discharge over the string. On the 
average, sixteen of these occur each year. They seldom 
cause any serious interruption, most of the disturbances being 
of one minute or less duration. Careful studies of these 
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flashovers have been made, but to date their exact cause has 
not been determined. It is confidently expected that the 
work now being carried on in an expcrimental way with the 
co-operation of Prof. Harris J. Ryan, of the University of 
California, on the subject of the voltage distribution and flash- 
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over characteristics of long strings of insulators will lead to 
the elimination of this trouble. 
Some Troubles with High Voltages. 


As a usual thing no damage is done to the insulators and 
service is immediately resumed when the power house brings 
the voltage up to normal after having lowered it to break 
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the arc. There have been a few cases of trouble of other 
kinds which were mostly due to mechanical or design defects 
in the line hardware. These have been corrected so that no 
further trouble is looked for from such causes. Performance 
of these lines at 150000 V have been so satisfactory that 
plans are now nearly completed to convert the Big Creek 
lines for operation at 220000 V. The reason for increasing 
the transmission voltage to 220 000 V is purely one of cost. 
The present lines at 150000 V with the completion of new 
plants now under construction will be fully loaded. This 
capacity can be doubled, either by building two additional 
150 ooo V lines at a cost of $12 ооо ooo to $15 ooo ooo, or 
by increasing the voltage of the present lines to 220 ooo V 
at a cost of about $3 ooo ooo. Thus the adoption of 220 ooo V 
will give a saving in investment of approximately $ro ooo ooo 
on the first 240 ooo kW to be transmitted. Since there will 
be a total additional development of approximately 750 ooo 
kW at Big Creek, the total saving in investment due to the 
adoption of 220 ooo V as a transmission voltage of the Edison 
system will be approximately $35 000 000. Six sets of double 
circuit transmission lines will be required to transmit the 
total output from the Big Creek power sites to Southern 
California. According to present plans these lines will be 
operating at 220 ооо V next year. 


Interconnection General. 


Long distance transmission has given rise to the practice 
of interconnection between the several systems of the large 
operating companies in the State with a view to effecting 
economies in operation. At the present time the electric 
power systems extending from San Diego in the extreme 
southern part of the State to the northern limits of California, 
a distance of 700 miles, are tied together with facilities to 
exchange power from one section of the State to the other, 
where production resources and load demands in the several 
sections make possible a reduction in cost of supplying the 
service. In 1919 a threatened shortage of power in certain 
sections of the State, due to diminished rainfall, was largely 
offset by the utilities pooling their total production resources 
through the interconnection arrangement. 


Stora£e— the Usual Practice. 


In addition to the common feature of long distance trans- 
mission, the present day water power developments in 
California have very generally associated with them the storage 
of water in reservoirs at high elevations. Thus is one of the 
most valuable features of the project, because of the high 
heads available through which the water may be utilised to 
generate power, and, second, on account of the benefits that 
result to the users of water in the vallevs for irrigation 
purposes. The mountaim streams of California flow as the 
result of melting snow, and as a consequence a very high rate 
of run-off is experienced during the months of April, through 
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July, and a diminished run-off during the remainder of the 
months. The construction of reservoirs in the mountains, 
therefore, serves a double beneficial purpose, first to conserve 
the waters for the generation of power‘ throughout the year 
at a good load factor independent of the natural seasonal 
characteristics of stream flow, and, second, to prevent the 
wastage of water during the high run-off season through dis- 
charge into the ocean at San Francisco Bay via the San 
Joaquin and Sacramento Rivers, thereby losing it for ever 
for the irrigating of farm lands in the valleys. 


The San Joaquin River and Big Creek Project. 


Power developments of the Southern California Edison 
Company on the San Joaquin River are interesting as 
illustrating the extent to which both these features enter into 
the development of the power sites on this river. Greater 
power possibilities are available on this stream than on any 
other river in the State, Its ultimate development will yield 
I 250000 Н.Р. at an annual load factor of approximately 
54 per cent. The Pitt River in the extreme northern part of 
the State has a more constant flow than the San Joaquin 
because .of the lava formation existing at the head waters of 
the Pitt. These lava beds absorb the flood waters during the 
season of high run-off and return them to the stream in 
a uniform flow throughout the vear. What the San 
Joaquin River lacks in natural uniformity of flow, it 
possesses in multiplicity of excellent reservoir sites that make 
possible the complete control of the run- Ro throughout 
the year. 

The south fork of the San Joaquin River rises at elevations 
of 10 ooo to 13 ooo ft. and reaches an elevation slightly above 
7000 ft. at the Florence Lake Reservoir site. Between 
this point and the tail water of Power House No. 4 the river 
drops more than 6000 ft., an aggregate fall of more than a 
mile through which the falling waters of this mountain stream 
can be made to generate electric power. Big Creek, a tributary 
of the San Joaquin, rises above Huntington Lake, and falls 
a total of 4 720 ft. between Huntington Lake and its 
juuction with the main river at the tail water of Power House 
No. 8. 

Initial developments in this power field were made in 1913. 
At that time Big Creek Canyon was dammed up, creating 
Huntington Lake, an artificial lake five miles in length and 
one-half mile wide, impounding, at an elevation of nearly 
7 ооо ft., 88 ooo acre ft. of water, equivalent to 88 ooo acres 
covered т ft. deep. The water was utilised through Power 
Houses Nos. 1 and 2, each with an initial installed capacity 
of 32000 kW. This initial installation has been in opera- 
tion for the past seven years. During the past year the 
third unit of 16000 kW has been installed in Power House 
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1940. 
.PossiBLE DEVELOPMENTS IN CALIFORNIA ARE: 
е kW 
Pitt River .. 310 ooo 
Feather River 486 ooo 
Kings River  .. 205 000 
San Joaquin River 710 000 
All Others 539 000 
Present Developments . 750 000 
Total Water Power .. 3000000 


from Big Creek drainage area. For the purpose of getting 
more water into Huntington Lake for use through the chain 
of power houses below the lake, the Edison Co. now has under 
construction a long tunnel that will tap the south fork of the 
San Joaquin River and divert it through the mountains into 
Huntington Lake. This tunnel, known as Florence Lake 
tunnel, will be 13:5 miles in length, 14 ft. square, and will be 
constructed throughout its entire length through solid granite. 
Five years will be required to complete the work. When com- 
pleted it will increase the water flow into Huntington Lake | 
to five times its present value, greatly increasing the amount 
of power that it will be possible to develop between Huntington 
Lake and Power House No. 8. Florence Lake tunnel route 
connects Florence Lake with Huntington Lake. It will have 
a capacity of 1 ooo cub. ft. per second. 


Conservation Arrangements. 


In order to conserve the water flowing into Huntington 
Lake during the run-off season in the months of April, through 
July, which will be in quantities beyond the capacity of 
Huntington Lake to store, Shaver Lake will be increased in 
capacity from its present capacity of 6 ooo acre ft. to 154 000 
acre ft. Surplus water from Huntington Lake will be diverted 
via tunnel and pipe line through Power House No. 5 into 
Shaver Lake. Here it will be stored until the load demands 
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No. 2,.and the construction of Power House No. 8 for an 
initial unit of 22 500 kW has been started. 


Power Plant Details. 


With the completion of Power House No. 8 the installed 
capacity of Power Houses Nos. 1, 2, and 8 will total 102 500 kW, 
which will be enough capacity to use all of the water yield 


its further use through the other power houses below Shaver 
Lake. 

With the completion of Florence Lake tunnel and Shaver 
Lake, increases in plant capacities will be made as the load 
requires it until the complete development, including Plants 
Nos. 6 and 7 on the Middle and South, is in operation. 

The total storage of water held in reservoirs, when fully 
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developed, will be 500 ooo acre ft. This amount of water, 
when used through the chain of power houses, will be capable 
of generating enough power to supply the commercial light 
and power demands of eight cities as large as Los Angeles 
with its population in 1920 of 576673 people. The total 
output of the entire development could supply twenty cities 
of that size. 


An Extensive Development Programme. 


California is growing so rapidly that in the southern part 
of the State it is estimated that the entire undeveloped power 
on the San Joaquin River will be brought into production 
within the next fifteen years. These large power projects 
and the vital relation to State growth have created the 
necessity on the part of the public utilities to forecast their 
power development programmes for ten to fifteen years in 
the future. The Edison Company itself has arranged to 
expend $200 ooo ooo in new power plants, transmission lines, 
and distribution system over that period of years. At the 
present time it is spending for new construction purposes 
over one million dollars per month. Other companies have 
similar plans for the future. 1% is a conservative estimate 
to state that the power companies of California will be required 
to invest in new plants during the next decade and a half over 
$700 000 ooo to keep pace with the growing demand for 
power in the State. · . 

At this rate of development, the total undeveloped water 
power of the State will be in complete operation within the 
next twenty years. The accompanying curve, Fig. 8, shows 
the present kilowatts developed and the present rate of growth 
that will bring into production the total 4000000 H.P. 
available. 

While the present rate of water power plant construction 
will bring into operation the entire water power resources of 
the State within the next two decades, California will still 
have available to it some portion of the 3 ooo ooo H.P. available 
on the Colorado River situated above and below Grand 
Canyon, the power sites of which vary from 350 to 500 miles 
from Los Angeles. Transmission of power over these distances 
will no doubt be made at a transmission potential of over 
220 ooo V. | 


Electricity Supply in Sheffield. 


The past year’s accounts of the Electricity Department of 
SHEFFIELD CORPORATION reflect the depressed condition of the 
local industries, as the total revenue was only {£753 148, 
compared with £982 546 in 1921, and though the working 
expenses dropped from £481 036 to £643 617, the trading 
balance, after taking into account the figures of the installation 
and motor department, was only £273 578, against £349 495, 
a decrease of £75 917. The interest and sinking fund charges 
absorbed £261 754, and the net balance was only {11 824, 
against £116 330. It is proposed to devote £30000 to the 
relief of rates, and to enable this to be done a sum of £39 098 
had to be taken from the reserve fund, reducing the latter to 
£45 766, a figure which seems to be inadequate for a gross 
capital expenditure of £3 711 882 even though there are 
substantial renewals and special expenditure funds. 


Relief of Rates Unsound. 


The circumstances at Sheffield are, however, exceptional. 
There was a very rapid expansion of the power load during 
the war, when large extensions of the generating plant and 
mains were carried out at a cost much above present market 
prices, and we believe it would have been wiser to have 
devoted any surplus to reserve or depreciation, or to a reduc- 
tion of the charges for electricity, or even to writing down 
the capital expenditure, which works out at {40 per kW of 
plant. . | 


Better Ways of Using the Surplus. 


There is a large amount of unemployment in the steel and 
iron trades, and though the Sheffield rates are burdensome at 
present, we think it would be more beneficial to the city to 
use the £30 000 in one of the ways suggested rather than in 
giving a paltry temporary relief to ratepayers. We know it 
is a common practice for municipal authorities, even when 
the accounts do not justify it, to grant sums from trading 
departments to “the relief of the rates," especially when 
elections are in prospect. Itis a bad and unsound policy, and 
we should like the Electricity Commissioners, when they have 
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more leisure than they have at present, to consider the matter 
fully with a view to laying down fixed rules upon the subject. 


` 


Decreased Output and Increase of Consumers. 


There was a serious drop in the number of units sold, from 
141 362 000 to 103170000, and the maximum demand 
decreased from 66 463 to 63 014 kW, though it is satisfactory 
to notice an increase in the number of consumers to 15 196 
from 12 428. The total connections now amount to 203 082 
kW (against 189 233 kW), and the motors connected to 
152 466 H.P. (against 143119 H.P.). The average price 
obtained for light and heat was 3'79d. a unit, and for power 
1°43d., the average for the total being 1:74d., compared with 
a cost of 1:73d. per unit. This is a slender margin, but as 
there are reports of a revival in the steel industry, and as coal 
costs will be much lower this year, the next report should be 
more satisfactory. The average cost of coal per ton was 
31s. 6d., compared with 36s. 2d. in 192r, but as it was only 
18s. 9d. in 1918 there is still great room for improvement. 


Installation end Motor Department. 


For many years past the Corporation has had a motor and 
installation branch which has been. severely criticised, and 
has involved litigation with the local contractors. Though 
the business is not now so extensive as it was originally, it is 
carried on under limited statutory authority, and is confined 
to the municipal area of supply. During the past year the 
receipts from contracts and sales were only £41 900 (against 
£98 204), and with the revenue from motors and cookers on 
hire (£1 408), the total was £43 308. After paying wages and 
management expenses there was a gross profit of £3 715, but 
when income tax, interest and sinking fund were deducted 
the net balance was only /599. We cannot trace any special 
provision for depreciation or reserve on this department, 
though /425 was paid to the sinking fund. We cannot believe 
that any private enterprise would be able to carry on for long 
a business involving an annual expenditure of {19 305 for 
stocks without adequate depreciation. and reserve accounts. 


Change of Policy Contemplated. 


We are pleased to see, therefore, that a change of policy is 
contemplated by the Electric Supply Committee, for a scheme 
has been formulated in concert with the Sheffield Branch of 
the Electrical Contractors' Association for the sale of electric 
fitings. The Corporation will equip and maintain a show- 
room for the display and demonstration of electrical apparatus, 
and it will sell direct to the consumer all apparatus (other 
than electrical fittings beyond the ceiling rose or floor outlet 
for lighting installations) which they are empowered to sell by 
Act of Parliament. The Corporation will confine its sales to 
fittings for use on the municipal distributing mains, and the 
Contractors' Association will co-operate in the sale of fittings 
for lighting installations, which the Corporation may only sell 
through a contractor. Members of the Association. may 
purchase from the showroom any apparatus or lamps, which 
they may require for installations to be connected with the 


. Sheffield supply mains, at a discount not exceeding 25 per 


cent. of the selling price. The agreement is to be for ten years, 
and the Contractors' Association binds itself not to take 
proceedings against the Corporation for any alleged breach of 
its statutory powers. The Council refused to ratify the pro- 
posed agreement. We believe it would be an improvement 
upon the existing condition of things, and it would remove 
the friction between the department and the local contractors. 


Stagnation in Italy. 


In spite of the heavy protection accorded to it, the ITALIAN IRON 
AND STEEL INDUSTRY does not seem to progress. Before the war 
the annual output of iron ore was боо ooo tons, and a total of 
I ООО ООО tons was reached under war pressure. In 1920 it receded 
to slightly over 400000 tons. The annual quantity of pig iron 


‘produced in Italy was 427 ooo tons in 1913, and 222 ooo tons were 


imported, but in 1920 the national production decreased to 83 ooo 
tons and imports to 157 ooo tons. Steel production amounted to 
930 000 tons in 1913, reaching a maximum of 1 332 000 tons іп 1917. 
In 1920 the production was 774000 tons. The largest part is 
obtained from Martin-Siemens furnaces. There were only seven 
electric furnaces in 1913, but the number amounts now to over тоо. 
The protection aftorded to the heavy iron and steel industry is 
said to be largely detrimental, and a system of subsidies is now 
advocated. It is considered that it would be more advisable to 
retain the best plants and allocate them an adequate subsidy for 
production of steel or iron rather than to impose a heavy burden 
on the whole nation. 
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THE MUNICIPAL TRAMWAYS ASSOCIATION. 


ANNUAL CONFERENCE AT NEWCASTLE. 


The twenty-first annual convention of the MUNICIPAL TRAM- 
WAYS ASSOCIATION was heldin Newcastle from September 13th 
to 15th, under the presidency of Alderman Richard Mayne, 


Chairman of the Newcastle-on-Tyne Transport and Electricity 


Committee. 

On Wednesday, September 13th, the Lorp Mayor of NEw- 
CASTLE gave the Association an official welcome, after which 
the president delivered his presidential address. 


Presidential Address. 
By ALDERMAN RICHARD MAYNE. 


The PRESIDENT opened his address by recalling the fact 
that the Association was celebrating its twenty-first anni- 
versarv, and added that it was a pleasure to know that some 
of the gentlemen who first formed themselves into an unpre- 
tentious organisation for the advancement of the interests of 
the undertakings they represented were still with them. A 
preliminary meeting was held on March Ist, 1902, when there 
were present Mr. Young, in the chair, and Messrs. Aldworth, 
Baker, Bellamy, Fell, Hatton and McElroy. From that meet- 
ing sprang the Municipal Tramways Association, and at 
present out of a total of 192 municipally operated tramways, 
95 were members of the Association. 

It was now 57 years since public tramways were first 
operated in this country, they being first introduced by 
private enterprise in Portsmouth in 1865; and it was 29 years 
before Glasgow and Leeds led the wav, in 1894, in the 
municipal operation of tramways.  Particulars were given of 
the 21 towns which were the pioneers of that movement, 
and it was also mentioned that out of a total capital outlay 
upon tramways at the present time of /86 142 ooo, local 
authorities were responsible for /62 293 ooo, and of about five 
billion passengers carried on all tramways in 1921, nearly four 
billion were carried on municipal tramways. 


Road Maintenance and Tramways. 


Alderman Mayne then dealt with a question which is 
exercising the minds of tramway committees and managers 
not a little at the moment, viz., the incidence of the cost of 
road maintenance as it affects tramways. The position is 
summed up in the following quotation from a speech by 
Sir Henry Maybury, the Director-General of Roads at the 
Ministry of Transport, in moving a vote of thanks to the 
reader of a paper on “ The Finance of a Modern Highway— 
a problem and a solution ” at the Institute of Transport :— 


It is suggested that some forms of transport are being subsidised 
at the expense of tramways. That is only partially true. Circum- 
stances have altered since the passing of the Act of 1870, and he 
agreed that there would now appear in equity to be a case for the 
tramwavs undertaking against the ordinary commercial user. In 
his official capacity he had been asked to receive deputations from 
time to time from the Municipal Tramways Association, but he 
suggested that as Parliament had put the obligation on them they 
should go to Parliament for relief, and officially he would not be 
against them. If the tramway undertakings were to be relieved 
from the obligation which Parliament had put on them, then they 
should be brought into a scheme of taxation, and a charge should 
be made on the seating capacity of the tramcar ; the track, which 
was now the responsibility of the undertakers, being transferred to 
the Highway Authority. Some such suggestion as that would 
probably meet the case, but it ought to mean, and must mean, 
concerted action on the part of the tramway undertakers themselves 
and would not come from a Government Department. 


Obtaining Redress. 


This, said the President, was a very emphatic pronounce- 
ment, and seemed to point the direction which the Association 
must take in order to obtain redress. It might be necessary 
for them to promote a private Bill and fight out the issue in 
the House of Commons. The public did not seem to appre- 
ciate the onerous obligations placed upon tramway under- 
takings with regard to workmen's fares, the regulation of 
rates of fares both for ordinary passengers and workmen, the 
necessity for some continuity of service, and the obligation to 
defrav all the costs of the maintenance of the permanent wav, 
in addition to the original cost of construction, І 


The Irony of the Position, 


The immunity enjoved by road passenger transport com- 
petitors from the weight of the burdens carried by railed- 


traction stood out in sharp and striking contrast, but—and 
this was the irony—tramway authorities had to maintain and 
construct roads for them. The main reasons why the road 


obligation was, in the first instance, imposed upon tramways 


were because it was held (1) that tramways would have a mono- 
poly of street traction free from any competition, and (2) that 
the fares would be such as would cover the then moderate 
price of making and maintaining the permanent way. But 
when electric superseded horse-traction, the obligation was 
continued, notwithstanding the fact that no direct wear and 
tear of the road surface resulted from that new form of 
traction. These were moving reasons why there should now 
be reconsideration of the old incubus, and why Parliament 
should be pressed to remove a manifest injustice. Add to 
these, that under the Roads Act, tramways were in no sense, 
apparently, to be considered a monopoly, and the case was 
complete. 


The Introduction of a New Principle. 


Tramway undertakings did not claim a monopoly, but 
claimed either freedom from exactions not placed on other 
passenger transport systems or that the same exactions be 
placed upon all who used the roads in competition with the 
tramways. The State guarantee given to the London Under- 
ground railway group for the extension of their lines at an 
estimated cost of £6 ооо ооо was an amazing development 
during the past year, and a new principle had been introduced 
into the finances of non-publicly owned transport service 
thereby. It was in the belief that the public interests were, 
at any rate, not inferior to those of a private company that 
the Metropolitan Municipal Tramways Council quickly turned 
their attention to these proposals, and the following quotation 
from a statement that had been issued was given :— 


The effect of a Government guarantee of the nature indicated 
would inevitably result in placing the municipal undertakings at a 
still greater financial disadvantage, by permitting the Underground 
Group to subject municipally-owned tramways to a subsidi sed 
competition by their buses. 

We submit that every argument that has been used so far on 
behalf of the Underground Group applies with greater force to the 
municipal tramway undertakings, which are operated for the bemefit 
of the public, without any reference to the amount of profits to be 
derived from them, and, indeed, altogether in the interests of the 
community. It is our purpose and duty to carry on a great public 
utility service as efficiently as possible, and at as near cost price as 
possible. 

Like all other industries, tramwav undertakings are now struggling 
against the effect of post-war conditions, which have produced an 
enormous increase of wages and the cost of material. We have, 
in fact, found it impossible to adopt an economic fare during the 
last year or two to yield sufficient revenue to cover the '' all-in " 
cost of operation, and it is at the present time, when brighter 
prospects are before the tramway authorities, so far as some reduc- 
tion of expenditure is concerned, that this scheme is launched, 
partly as a commercial proposition and partly as a benevolent 
enterprise to provide work for the unemployed. We submit that 
these two propositions should stand apart, and that nosuch monopoly 
should be granted to any private undertaking. 


Unemployment in the Tramway Industry. 


Another matter touched on in the Presidential Address was 
the question of unemployment in the tramway industry. It 
seemed that the tramway employers contributed £114 000 to 
the Government scheme and the employees £102 ooo, whilst 
the amount of benefit received in a year was not more than 
£63 400. Thus the industry was contributing to other 
industries, whose unemployment was greater, something like 
#150000 a year, and it was felt in the industry that the 
incidence of the cost of unemployment should fall upon the 
particular industry concerned. In February last the Minister 
of Labour issued a letter in which he said that “ it remained 
the policy of the Government to do everything possible to 
encourage industries to administer their own schemes for 
dealing with their workpeople who had become unemployed," 
and he (Ald. Mayne) had no doubt that to accept this en- 
couragement and provide a special scheme would be a sound 
and economic policy on the part of the tramway industry. 
His view was that unemployment insurance should be a 
charge on the article produced or service rendered, and should 
not be subsidised by another industry. 
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An Argument for the Penny Fare. 


, |. By E. HATTON. 


In a paper on “ Ап Argument for the Penny Fare, Demon- 
strated by Actual Experience," Mr. ERNEST HATTON, general 
manager of the Newcastle-on-Tyne Corporation Tramways, 
related the experiences at Newcastle in the adjustment of 
fares in the hope of meeting the increased expenditure, and 
urged that penny fares must be reverted to, simultaneous]y 
with decreases in wages, in order to bring tramway under- 
takings back upon a paying basis. 


Lon£ end Lively Discussion. 


There was a long, and at times lively, discussion, much 
of which was based upon a misapprehension of the point 
of view actually put forward by the author. As he ex- 
plained in his reply, his case was that something must be 
given for a penny, but not necessarily the same distance as 
pre-war. Only in this way could they get back the. public, 
which at present would rather walk than pay rid. for a 
comparatively short distance ride. The extremist view of all 
that was put forward came from the representatives of the 
Walthamstow tramways, who suggested that the best policy 
was to make municipal tramways free to all, and charge the 
whole cost to the rates as in the case of education, sewerage 
and so on, a suggestion which met with the curt retort of 
“ Rot,” and but for the firmness of the President might have 
led the debate into regions far beyond the scope of the paper. 
Everybody agreed, however, except perhaps the Walthamstow 
representatives, that tramways must be placed upon a paying 
basis, and that the passenger should pay the whole cost of the 
ride. Mr. Hatton’s final view that as we have a penny coin 
it should be possible to buy something with it, was not seriously 
disputed, and he disclaimed any desire to give the pre-war 
journey or to reduce wages to pre-war level. 


The Legal Aspect of Electrolysis. 


By P. M. HEATH. 


In the afternoon a paper by Mr. P. M. HEATH, of con- 
siderable importance not only to electric tramway but to 
electric supply undertakings. was read on ‘ THE LEGAL 
ASPECT OF THE QUESTION OF ELECTROLYSIS.” It was based 
upon the decision of the Court of “Appeal in the recent case 
of the Postmaster-General v. the Blackpool and Fleetwood 
Tramroad Co., Ltd. | 

In the circumstances of this case, it was held by the Court 
of Appeal that the Postmaster-General was entitled to recover, 
under the provisions of the Blackpool and Fleetwood Tramroad 
Act, 1896, certain sums expended on the repairs to Post Office 
cables which had been injured by the leakage of electric 
currents from the tramway system. This case was decided upon 
the special provisions contained in the Act of 1896, in favour 
of the Postmaster-General, and whilst it might be regarded as 
an authority in cases of a similar kind, im which the Postmaster- 


General was concerned, it is not, said the author, to be regarded 


as an authority in claims for damages for electrolysis from 
others, such as water and/or gas undertakers, unless, in the 
unlikely event, such undertakers had obtained similar 
statutory protection in the Orders or Acts of Parliament 
affecting the undertakings. 

The author briefly gave the history of the legal position 
affecting the question of nuisance and damage from escaping 
currents, which first engaged the attention of the High Court 
in 1893 (National Telephone Co. v. Baker) down to the appoint- 
ment of the Joint Committee of the House of Lords and House 
of Commons, and the framing of what was now known as the 
“model "" clause for protection against electrolysis. 


Protective Clauses. 


Clauses for the protection of the Postmaster-General were 
reduced to a common form in т911, and required the undertakers 
to construct their electric lines and works with due regard 
to the telegraphic lines used or intended to be used by the 
Postmaster-General and to use every reasonable means to 
prevent injurious affection to the telegraphic lines or the 
currents therein. If any telegraphic line was injuriously affected 
by the construction or working of the undertaking. the Post- 
master-Genera] was to be paid the expense of all such alterations 
in the telegraphic lines as may be necessary. | 

The case of the Postmaster-Gene1al v. Blackpool and Fleet- 
wood Tramroad Co. was instructive as to the construction 
which has been placed upon language similar to that contained 
in the model clause. In this case, the company's tramroad 
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had been constructed under an Act of 1896, and the regulations 
of the Board of Trade had been complied with. In 1914 
the Postmaster-General caused a lead cable to be laid con- 
taining telegraph wires which at certain points were within 
seven feet of the defendant company's electric lines. It was 
admitted that the lead piping or cables were telegraph lines 
within the meaning of the Telegraph Act, 1878, and the Act 
of 1896. In June, 1916, the cable was found to be injuriously 
affected by electrolytic corrosion due to leakage of electric 
current from the defendant company's lines. The defendant 
company made an engineering suggestion to the Postmaster- 
General, who complied with the same, whereupon the corrosion 
either ceased or was diminished as far as possible. The 
provisions for the protection of -the Postmaster-General 
contained in the Act of 1596 were so far as the point under 
consideration was concerned similar to those of the model 


- Clauses settled in 1911. 


Details of the Case. 


The cost of the alterations was {16 18s., and the case 
orginally came before the County Court Judge, who held 
that Sub-section 2 of Section 65 must be read along with 
Sub-section 1, and that as the Postmaster-General had not 
proved that the defendant company had not constructed or 
wo.ked their undertaking in all respects according to the best 
means within their powers, and with due regard to the tele- 
graph cable, or that they had not used every precaution to 
prevent the cable from being injuriously affected, judgment 
must be given for the defendant company. The Postmaster- 
General appealed to the Divisional Court. Before this Court 
it was admitted that the County Court Judge was wrong in 
holding that Sub-section 2 must be read along with Sub-section 
I, and it wasadmitted that Sub-section 2 was entirely indepen- 
dent of Sub-section 1. | 


. The Defendante’ Case. 


It was contended by the defendants that they were not 
liable under Sub-section 2, for the telegraphic lines of the 
plaintiff which were injuriously affected, not by the working 
of the defendants’ undertaking, but the plaintiff’s own negli- 
gent act. The County Court Judge, it was contended, 
found that the defendants had worked their undertaking with 
due regard to the telegraphic lines of the plaintiff, and had 
complied with the regulations of the Board of Trade, designed 
for the prevention of injurious affection. The Court held 
that the liability of the defendants under Sub-section 2, which 
was to be read independently of Sub-section r, was an absolute 
liability, and that neither the fact that the defendant had 
used every reasonable means in the working of the under- 
taking to prevent injurious affection of the plaintiff's cable, 
nor that the plaintiff by laying his cable so near to the defen- 
dants' lines had courted the injury, afforded any defence. 
The defendants appealed for this decision to the Court of 
Appeal. The appeal was dismissed. 


The Master of Rolle’ Judgment. 


The Master of the Rolls, in his judgment, stated: '' If it 
were to be shown that the cable were injuriously affected in the 
position in which it was by the construction of working of the 
tramway line, it would be no answer for the appellants to 
show that the Postmaster-General was guilty of unreasonable 
lack of care or skill in selecting the place for the laying of the 
cable. If, on the other hand, it could be shown that the 
construction and working of the tramway line did not in- 
juriously affect the cable, Mut that it was so affected by the 
act of the Postmaster-General, then Sub-section 2 might not 
apply." | 

Alteration of Law Neoessary. 


It would therefore appear (said Mr. Heath) that notwith- 
standing the Postmaster-General be negligent in selecting the 
place for his telegraphic or telephonic cables, if the same were 
injuriously .affected by the construction or working of a 
tramway line, the Postmaster-General was entitled to require 
the tramway undertakers to pay the expense of all alterations 
in the telegraphic and telephonic lines as might be necessary to 
remedy such injurious affection. It had been stated, by a 
distinguished Judge of the High Court, that the reasons why 
the Postmaster-General had such exceptional powers was 
that he bad a prior right to lay telegraphic wires in a 
highway, and that tramway undertakers could only bring a 
tramway into the highway subject to that right. But, in- 
asmuch as it waS now settled law that the neghgent exercise 
by the Postmaster-General -of his powers did not relieve 
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tramway undertakers from paying the cost of alterations 
to the telegraphic wires of the Postmaster-General (which 
alterations might be entirely attributable to the negligent 
conduct of the Postmaster-General's agents), it was submitted 
that an alteration of the law is necessary—and that the proved 
negligence of the agents of the Postmaster-General should 
disentitle him to recover the cost of alterations. 


f 


DISCUSSION. 


Mr. A. L. C. FELL (London County Council) said it must be 
recognised that the Postmaster-General had most drastic powers in 
this connection, and he felt that the best solution would be arrived 
at by co-operation with the technical officials of the Post Office. He 
moved: '" That a small technical committee should be appointed 
to go into the whole question, and that the Postmaster-General be 
asked to allow this Committee to confer with the technical officers 
of the Post Office with a view to arriving at a solution." 

CouncILLoR J. Gorpon (Liverpool Tramways Committee) 
seconded the resolution, which received general support, and was 
finally. carried, after a suggestion had been made and accepted, 
that the co-operation of the Tramways and Light Railways Associa- 
tion should be obtained. 


A Counsel of Despair. 


In the course of further discussion, Mr. CHARLES FURNESS (Black- 
pool) said that if he had had to deal with the dispute between the 
Postmaster-General and the Blackpool Tramway Co. he would have 
paid the £16 ros. and said no more about it, because the whole 
difficulty had been since got over by bonding the lead sheathings of 
the telegraph and telephone cables to the earth return. By taking 
the case to the courts they had placed a great potential weapon in 
the hands of the Postmaster-General. As a matter of fact, electric 
light and tramway authorities had a far greater mileage of cables 
in the streets than the Postmaster-General. In Blackpool, for 
instance, there were 250 miles of undergrqund electric light and 
tramway cables, and there had been no trouble from electrolysis 
for twenty-five years, and he would not have gone to law for 
{тб 165. Their relationships with the Postmaster-General were 
very happy at present, and in protecting their own cables from 
electrolytic action they were also protecting those of the Postmaster- 
General. If the practice he had suggested was carried out univer- 
sallv, there would be no trouble with the Postmaster-General. 

In passing the resolution, the meeting also, at the suggestion of 
Mr. Furness, referred it to the Executive Committee to considering 
seeking the co-operation of the I.M.E.A. and the Association of 
Municipal Corporations. 

Мг. E. S. Rayner (Hull) thought that if a clear definition could 
be given of the meaning of the word “ negligence " in this matter it 
would settle the question. 


Tramway Rolling Stock. 


By E. S. RAYNER, 


In a paper on “ Tramway Rolling Stock," Mr. E. S. RAYNER 


(General Manager of the Hull Corporation Tramways) pointed , 


out that whereas during the war tramways were not of any 
great military value, motor vehicles were, and in consequence 
large sums of money were spent upon their improvement, 
whereas progress with tramwav rolling stock stood still. 
There was, however, nothing to prevent us taking advantage 
of the lessons and experience which motor vehicle people 
generally were able to gain during the war. 


Absence of Resiliency. 


Dealing first with tram trucks, the author attributed nearly 
all our troubles to the absence of resiliency between the track 
and the car, and until this was achieved we should continue 
to have hcavv track maintenance cost and in comparison 
heavy car maintenance costs. As it was impossible to have 
resiliency in the track, it must be provided in the design of 
tramway rolling stock. Springing had been much neglected, 
and in our endeavour to cure the troubles caused by a rigid 
track by making our cars still more r;gid, weight had been 
increased out of all proportion to the useful work required. 
This again had reacted on the track and heavier and more 
rigid construction had been necessary. Andso the battle went 
on to the detriment of tramwavs and the inflation of the cost 
of construction and maintenance. We must have lighter 
cars, and that meant lighter equipment. The same fault 
applied to the body, anc generally speaking, tramway vehicles 
were nearly 50 per cent. heavier than the motor ‘bus. 

But the initial faults still remained—unsprung weight, bad 
brakes, overhung bodies and the rest. In his opinion there 
was no reason why tramcar construction should not folow 
the line of the motor vehicle, including the propeller shaft with 
its bevel of worm gearing. 
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Solid Axles—A Bad Feature. 


Another bad feature of tramway work was the solid axle 
without the interposition of a differential. Mr. Wilkinson 
some years ago made experiments with a differential which he 
believed were successful in Overcoming the trouble, but far 
too expensive to become a practical proposition. The motor 
vehicle of to-day, however, had no trouble with its differential 
or back axle. Again, sufficient advantage had not been taken 
of roller or ball bearings. The actual saving in friction 


amounted to about 20 per cent. over-all, but the principal 


saving would be in decreased starting effort and cost of lubri- 
cation. Не was convinced that if all tramway rolling stock 
were fitted with properly designed roller or ball bearings 
throughout, the greasing staff could be reduced by 50 per cent. 
and the repair bill by a similar amount, and, what was more, 
there would be no dropped armatures or smoking axle boxes, 
or, for that matter, worn axles, and if the cost of roller or 
ball bearings was set against these savings it would be found 
that they would be well in credit. 

After suggesting that brakes need re-designing and ‘the 
internal expanding type adopted, and advocating a reduction 
in the weight of wheels, the ettect of rolling stock on the track 
was considered, and coming back to his original point that 
we must have a resilient vchicle, Mr. Rayner gave the following 
particulars of a new tramcar upon which he was working :—It 
had a split back axle with a double worm drive; two high- 
speed motors suspended clear of the axle; the wheels, other 
than the driveis, were free; drum brakes were fitted; ball 
and roller bearings throughout ; the body would be kept low, 
and platform cantilevers would be omitted; a continuous 
frame would carry the body. The springing would be as easy 
as possible, and the weight would be cut down to the lowest 
possible figure compatible with safety and stability. 


DISCUSSION. 


Mr. R. S. PILCHER (Edinburgh) said heavy cars undoubtedly had 
a very detrimental effect upon the permanent way, and Edinburgh 
was in a favourable position for making radical changes from the 
older equipments inasmuch as à new electric tramway system was 
being installed. He was adopting cars with a less height, viz., 
15 ft. 9 in. instead of 16 ft. 34 in., the effect being to lower the centre 
of gravity. The trucks of his cars had an 8 ft. 6 in. wheel-base, 
which eliminated the galloping action familiar with short wheel 
bases. But the most interesting part of the cars was the electrical 
equipment. As the result of extensive experiments with the light- 
weight motors which the Americans favoured, and also with similar 
motors manufactured in this country, he had adopted a 40 H.P. 
500 V motor which weighed 1 боо lb., compared with the old type 
of 25 H.P. motor weighing І 853 lb., which was an additional 15 Н.Р. 
for a reduction in weight of 253 lb. per motor. The introduction of 
light-weight motors meant smaller wheels, and these, in turn, reduced 
weight. The net result of these modifications was to reduce the 
total weight of the car from i1 tons to 9j tons and to increase the 
carrying capacity from 54 to 60 passengers. The speed of the cars 


` had also been increased, and the Ministry of Transport had sanctioned 


20 miles an hour on some routes. The cost of operation with such 
equipments would be lower, and he had no doubt that the modern 
motor would do much to disprove those prophets who had predicted 
that the days of electric cars were numbered. At present there were 
about 60 of these cars at work in Edinburgh, and by next summer 
he hoped to have 250. 


Roller Bearings and Energy Consumption. 


Mr. W. M. MirNEss (Wigan) spoke with regard to experiments 
with roller bearings at Wigan. The car experimented with was 
fitted with roller bearings on both axles and motors, nt being a 
double-deck top-covered car, with a seating capacity of 58. The 
truck was a 7 ft. 6 in. wheel-base Brill 21E type, with wide wing 
axle boxes, and D.K. 30 type motors, the trucks being fitted with 
the usual type of wheel brake, and hand-operated track brake. 
Prior to the tests, both this car and a similar type car fitted with the 
usual metal-lined bearings had been in service approximately 
12 months, and the results of the various tests, both with loaded 
and unloaded cars, were in favour of the car fitted with roller bearings. 
The current consumption tests with a loaded car and frequent stops 
showed a reduction of 22'1 per cent. in favour of roller bearings. 
The tractive resistance tests also showed strongly in favour of the 
roller bearing car, the reduction being 2075 per cent, at 4 miles per 
hour; 227 per cent. at 6 miles per hour; and 2r' 4 per cent. at 
8 miles per hour. Retardation tests were also made at speeds from 
4 to 20 miles per hour, and it was found that on an average the roller 
bearings car would run some 57 per cent. further than the plain 
bearings car after the supply of power was cut off. These results 
were obtained with tests carried out under the best conditions of 
supervision, but under actual operating conditions very varying 
results were obtained, according to the motormen employed, the 
difference in favour of the roller bearings car in current consumption 
being as high as 16 per cent. on some occasions, and as low as 
2 per cent. on others.  l'aken, however, over a period of six months, 
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the average result, using one car only, was 3'5 per cent. in total 
current consumption in favour of theroller bearings. He calculated, 
however, that with all his cars so equipped an average reduction in 
current consumption of about 12 per cent. ought to be obtained, 
owing to the men becoming more accustomed to the cars, and taking 
advantage of the greater coasting propensities which was a marked 
feature of the car with roller bearings. As to maintenance, the 
bearings had been opened up every four months for inspection, and 
no signs of wear detected. He proposed to open them up in future 
every six months, and this alone would reduce lubricating costs by 
at least 50 per cent. ‘As to the cost of conversion, it worked out at 
about £100 per set of four axle boxes for the Brill wide wing axle 
boxes, and for D.K. зо motors the cost would be about ќо per 
motor, to which must be added the cost of new motor bearing 
housings and machining of armature shafts and axle journals, or 
the provision of new axles and armature shafts, making а total cost 
per car of something under £175. A material saving in current 
would depend mainly on two factors, namely, having a high per- 
centage of the cars operated fitted with roller bearings, and the 
nature of the service as regards frequency of stops, because, with 
frequent stops, it was impossible to take full advantage of the 
increased coasting properties of the car. Taking all things into 
consideration, his Corporation did not propose to go further than 
the one car which they at present had, owing to the financial 
position, but he was sufficiently satisfied with the results to say 
that he should certainly adopt roller bearings if he were ordering 
new cars. 


Necessity of Lightening Equipment. 


Mr. C. J. SPENCER (London United Tramways) agreed with the 
author that it was only by lightening equipment and cheapening 
costs of production that tramway undertakings would get back to 
the position they were in ro or 12 years ago. Now was the oppor- 
tunity to appoint a Committee of technical men to go into the whole 
matter, and he thought he could say that the Tramways and Light 
Railways Association would be only too pleased to co-operate. 

Mr. BEN Hatt (Halifax) suggested that the all-metal tramcar 
body should be given more consideration than had been the case 
hitherto. By using some of the lighter alloys considerable reduction 
in weight could be obtained, and the position of the centre of gravity 
reduced, thus adding to the safety of the travelling public. 


Experiences in Liverpool. 


Mr. P. PRIESTLY (Liverpool) said that the result of his experience 
in Liverpool was contrary to that expressed by the author 
of the paper, inasmuch as, instead of reducing tlie rigidity of the 
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track and the weight of the cars, he was increasing both. He was. 


using a r30 lb. girder rail with a very thick tread and deep groove. 
He had also laid down a length of track built on the railway principle, 
and was able to maintain speeds of 25 to 30 miles an hour upon it 
with little or no trouble whatever. The cost for maintenance on 
this three-mile section of sleeper track was less than on any other 
part of the system. In regard to increasing the weight of his cars, 
he believed this was also being adopted by Mr. Fell on the London 
County Council tramcars, two бо H.R. motors being used. With 
regard to the worm drive, whilst he was very interested in the 
experiments referred to by the author, he believed that the present 
4-wheeled truck, if it could be driven with a differential gear or with 
loose wheels, which he believed was the ideal principle, would obviate 
a lot of their present troubles. As to roller bearings, he had 
had these for eight years at Liverpool on axles, but there had been 
no saving in current consumption. He agreed that in regard to 
motor equipments the use of roller bearings would show a vast 
improvement in the cost of maintenance, and he had been experi- 
menting with a car in Liverpool to get over many of the troubles 
referred to by the author, which he hoped to describe on some 
future occasion. The point to be remembered, however, was that 
the author was experimenting in Hull upon an absolutely level track, 
whereas these conditions did not obtain in other towns. Moreover, 
Hoffmanns had put out a bearing which cost about £100 per car to 
equip, but he thought it would have to be simplified considerably, 
and cheapened, before it could be applied generally to tramcars. 
Alderman T. CaNBY (Huddersfield) said that experiments had 
been tried some years ago at Huddersfield with a tramcar with a 
differential gear on the lines suggested in the paper, but the expe- 
rience had been costly. It had been confidently hoped that this 
type of car would overcome corrugations, but it failed to do so. 


Vast Improvements Made. 


Mr. A. R. FEARNLEY (Sheffield) disagreed with the author very | 


strongly that there had been no improvements made in electric 
tramcar equipment in comparatively recent years. On the con- 
trary, he contended that there had been vast improvements in 
` motors, brakes and equipment generally, and that the electric tram- 
Car as at present equipped was the most economical type of vehicle 
for its particular work, and compared extremely favourably with the 
motor omnibuses, both in equipment and economy of running. He 
agreed with previous speakers who said that no economy had so far 
been obtained in current consumption from the use of roller bearings, 
he having exper_mented with*them himself, and for existing tramcars 
he regarded roller bearings as entirely out of the question. His 
experience with regard to sleeper track in concrete was quite unsatis- 
factory, because the moment the sleeper began to move, it was 
impossible to maintain the surface between the rail and the road, 
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and no amount of repairs would assist in maintaining contact 
between the two for very long. On the question of weight, having 
had a long experience with both motor ’buses and electric tramcars, 
he had come to the conclusion that, to obtain the satisfactory motor 
omnibus, it was necessary to have a weight of some 350 lb. per seat, 
instead of the 256 lb. mentioned by the author, and that compared 
with 395 lb. per seat for the tramcar. This was all the advantage in 
weight that he was prepared to concede to the motor 'bus. : 


Highweys Costs Borne by Tramways. 


_ A short discussion upon the extent to which tramway 
undertakings should be called upon to pay for the maintenance 
of the portion of the roadway occupied by their lines, having 
regard to the incidence of modern traffic conditions, was 
opened by Mr. Н. MarriNsoN (general manager of the Man- 
chester City Tramways). He urged that tramway under- 
takings might fairly claim an allowance towards the cost of 
the maintenance of the roadway between their tracks. In 
Manchester there was a reserve line, which practically had no 
cars running qver it at all, and yet it had been completely 
worn out and relaid, consequept upon the effect of the 
vehicular traffic. Their claims, therefore, appeared to be 
limited to two, namely :—(a) The constructional cost of the 
highway portion so far as it can be shown to represent a cost 
the Highways authority would necessarily incur. (b) A grant 
toward maintenance of the highway portion based on the 
ascertained cost of the portions of the same road outside the 
tramway area inclusive of any government grant in aid. The 
obligation was a statutory one and only Parliament could 
modify it. The departmental attitude towards this proposal 
was not at all sympathetic, in which case there would appear 
to be no alternative but that of a private Bill, and perhaps 
some guidance could be given to the Executive Committee as 
to what lines they should take to secure a hearing of their case. 

Several speakers took part in the discussion, supporting the 
general view that tramway authorities were now being unfairly 
treated in this matter, and the following resolution was 
agreed to :— 


That this Association instructs the Executive Council to take 
such steps as they think proper with the object of removing the 
existing inequitable charge upon municipal tramways in relation 
to the cost of tramways track construction and maintenance. 


Mr Ernest Hatton, the general manager at Newcastle, alone 
dissented. 


The Regulation of Traffic at Tramway Stopping Places. 


This subject was raised, and briefly discussed, at the sugges- 
tion of the LoNDON CouNTy COUNCIL, which requested the 
Association to take into consideration the promotion of legis- 
lation to compel all vehicles passing on the near side of tram- 
cars to stop whilst passengers are-alighting from or entering 
tramcars, The matter has been brought to the notice of the 
Ministry of Transport, which, however, was not at the moment 
prepared to take action, and eventually the question was 
referred to the Executive Committee to consider the best 
course to take. It was explained that a by-law to this effect 
in Glasgow had been working successfully for many years. 


Annual Dinner. 


The annual dinner was held on Thursday evening, Septem- 
ber 14th, when a presentation was made to Mr. J. M. McElroy 
(who has recently retired from the position of general manager 
of the Manchester City Tramways, owing to ill-health), in 
recognition of the work he has done for the Association. 


Annual General Meeting. 


At the annual general meeting, on Friday, September 15th, 
Councillor Sir JoHN Timpson, K.B.E. (Portsmouth) was 
elected President for 1922-23, and Mr. J. BARNARD (general 
manager, Bolton), was elected Vice-President. 

Mr. J. M. McErnov (late general manager, Manchester City 
Tramways), was elected an Hon. Member. 

On the motion of Mr, J. B. HAMILTON (Leeds), it was agreed 
that the Union Internationale, which holds a tramways con- 
ference on the Continent every two years, should be asked to 
hold a joint conference with the Municipal Tramways Associa- 
tion in Great Britain. The matter was left in the hands of the 
Executive Council. 


The Belfast correspondent of “ The Times " states that all the 
CABLES BETWEEN DUBLIN AND ENGLAND were cut on Mondav night, 
with the result that the Irish capital is entirely cut off from tele- 
graphic and telephonic communication with the outside world. 
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The Railway Problems of Australia.* 


In 1914 the British Association held its meeting in Australia, 
and members had exceptional facilities for travelling over 
extensive areas of the great island continent. On arriving in 
Western Australia they found that they were still cut off from 
the rest of Australia by a sea journey of 1025 miles, the 
East-West Transcontinental Railway being then uncom- 
pleted. They also found that railway journeys from Melbourne 
to Sydney and from Sydney to Brisbane involved a change of 
carriage at an intermediate station, owing to break of gauge ; 
they thus had practical experience of the need of the solution 
of the two railway problems discussed in this address. 

Two great problems are still engaging the attention of the 
people of the Commonwealth—namely, (1) the unification of 
the existing railway gauges, which are such a serious handicap 
to railway transportation, and (2) the opening up of the 
tropical areas of North Australia by a system of railways 
linking up with the existing railway systems of the southern 
and eastern areas of the continent. 


Unification of Gauges. 

The first problem chiefly affects only the people of Australia. 
However, its solution involves the expenditure of such a large 
sum of money—much of which will go in the purchase of 
permanent way material and rolling stock—a matter of interest 
to the iron and steel industries of this country. The second 
question is of paramount importance to the whole of the 
Empire, as the future of Australia depends upon securing a 
rapid increase in the rate of the growth of its population. It 
is impossible to expect any satisfactory development of the 
natural resources of the tropical.areas of Australia, and the 
much-needed closer settlement, until there are safe and speedy 
means of communication between this part of Australia and 
the southern and eastern areas ; this can only be provided by 
railways. 

Steps in Railway Construction. 

Prof. Beare then traced the steps in railway construction 
from 1854 onwards, and the independent actions of the various 
States which have led to a variety in gauge. Briefly, four of 
the five mainland States have uniform gauges in their 
respective areas, and there are three of these gauges— 5 ft. 3in., 
4 ft. 84 in., and 3 ft. 6in.—while the fifth State has two gauges, 
5 ft. 3 in. and 3 ft. 6in. The Commonwealth, when it was 
decided to build the East-West transcontinenta] line, chose 
the 4 ft. 8} in. gauge. 
© There have been numerous conferences and it appears that 
from 1897 onwards 4 ft. 84 in. has been recommended as the 
standard Australian gauge ; in 1903 and IgII this gauge was 
approved for the East-West transcontinental line to connect 
Western Australia with the eastern provinces—a distance of 
about 1063 miles. In 1913 at' a further conference of the 
engineers-in-chief of the various States the desirability of 
undertaking unification of gauges was strongly emphasised and 
the adoption of the 4 ft. 8} in. gauge was again endorsed. It 
was then estimated that the cost of converting all the railway 
lines to this gauge would be upwards of 37 million pounds, 
whereas unification of main routes only would cost about 
I2 milion. It was pointed out that the longer the work was 
postponed the greater would be the cost of conversion—a 
prediction that appears to have been fully verified by 
subsequent estimates. 

Estimated Cost of Change. 

The estimated cost had thus already advanced considerably. 
The State and Commonwealth Railway Authorities, however, 
put the cost of complete conversion at a still higher figure— 
namely, upwards of 127 million pounds, a discrepancy arising 
largelv from the fact that the State railway authorities based 
their estimates upon a high standard 4 ft. 84 in. track with 
80 Ib. rails for every mile of line in the State. 

The decision of the Commonwealth Government to adopt tbe 
4 ft. 8} in. gauge for the East-West transcontinental line ought 
to have settled the choice, but the question was re-opened 
and again explored bv a Royal Commission in 1921. The 
Commission confirmed previous decisions on this point, The 
estimated cost of converting the main line only (involving 
upwards of 3000 miles of track) was put at 17 to 19 million 
pounds, according to the route selected ; conversion of all lines 
was estimated to cost upwards of 57 million pounds, 

Proposed Method of Changing Track 

The method of changing the track has been much discussed. 

It appears best to ettect the change from 5 ft. 3 in. to 4 ft. 8&8} in. 


* Abstract of an Address delivered to Section G (Engineering) of the British Associa- 
tion, by Prof. T. H. Beare. 
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by moving the rails inwards to a symmetrical position. 
Changing over from the 3 ft. 6 in. gauge to the 4 ft. 8} in. gauge 
is a more elaborate matter, as both rails must be moved out- 
ward 71 in. and all earthworks, tunnels, bridges, etc., widened 
correspondingly. | 

The report of the Royal Commission was considered at а 
Premiers’ Conference in Melbourne, in November, 1921. The 
conference eventually accepted the proposals in regard to 
change of gauge but postponed decision as to when the work 
should be undertaken. Mechanical devices for overcoming 
break-of-gauge difficulties have been suggested. Mr. Matthews, 
of Victoria, proposed certain modifications in bogies so as to 
allow an automatic change of gauge where needed. Such 
devices certainly deserve consideration, though eventually 
conversion of the tracks will doubtless be essential. 


North-South Transcontinental Railway. 

The South Australian Government in 1902 were considering 
a system of т 063 miles of railway connecting the northern 
terminus of the South Australian system with the southern 
terminus from Port Darwen, but the scheme was not developed 
and the matter was referred to a Royal Commission in 1913 
to report on (1) routes and classes of railways in the Northern 
Territory, and (2) the construction of new ports. The con- 
struction of a main North-South line, a branch line and a 
subsidiary railway was recommended. The cost of the main 


-transcontinental line was put at £7 500 ооо for a 4 ft. 84 in. 


gauge. However, the route to be followed by the proposed 
new railways bas been the subject of much controversy. 

The construction of a transcontinental line with suitable 
branches is a most urgent problem calling for prompt decision. 
The unification of gauges might be postponed, with the 
exception of the construction of a 4 ft. 8] in. gauge line from 
Port Augusta to Salisbury, and the completion of the New 
South Wales coastal Jine from West Maitland to Richmond 
Gap, which would involve only moderate expense. 

In this question of the unification of gauges, British 
engineers might help their brethren in Australia by devot- 
ing serious attention to the problem of devising adequate 
mechanical means of coping with the difficulties brought about 
by break of gauge. If the loading and unloading of trucks at 
each break-of-gauge station could be obviated the question of 
break of gauge would be a very unimportant one. As regards 
passenger traffic, it is not an important problem; it is only 
when heavy goods traffic has to be dealt with that the problem 
becomes a serious one from the point of view of working 
expenses and rates for transport of goods. 


The Position of the Electrical Industry 
To-day. 


At the first meeting of the National Association of Super- 
vising Electricians held this session Mr. W. E. HIGHFIELD 
delivered his Presidential Address on '' The Position of the 
Electrical Industry To-day.” 

In briefly reviewing the effect of war and post-war conditions 
on industrial progress he said that: One outstanding cause of 
our difficulties was that we had tried to sell our goods at an 
exorbitant profit, and had sold inferior goods under a good 
and honourable trade name. In 1913 we possessed a body of 
skilled workmen second to none in the world, but the quality 
of goods made after 1918 was bad. That deterioration was 
due to our having allowed the reaction after the war to enervate 
our efforts, and this had led to orders from abroad being sent 
to American or Continental firms and decreasing our export 
list. We could only regain our position in the world's markets 
by regaining our reputation for making high-class apparatus 
and being satisfied with a reasonable profit. 


Shop Organisation. 

Before the war the organisation of a manufacturing shop 
was largely built around the foreman system. The foreman 
was responsible for his department, the cost of its upkeep, the 
speed of production, the cost of production, and so on. He 
engaged and discharged his own workmen, and so maintained 
his own shop discipline. In most cases that system had been 
changed by the introduction of management by committees. 
The committee system was slow in operation and involved à 
large amount of secretarial work. The department foremen 
still existed, but their power of discipline had disappeared 
and they were no longer responsible for production, or only to 
a limited extent. The system of personal instruction to sub- 
foremen and workmen had gone, and was largely replaced by 
a system of cards and checks. 


——Ó 
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Standardisation. 

Another matter which had affected our manufactures was 
the strong tendency towards standardisation. Standardisa- 
tion had been carried on in a wholesale fashion during the last 
few years, and it seemed likely that rules would be made for 
almost every article we produced. Now standardisation for 
such an article as a pipe was comparatively simple, but it was 
quite a different matter to standardise a motor or a motor 
starter; which would change in every point during the next 
20 years. It seemed obvious, therefore, that bodies would 
have to be kept sitting more or less continuously on this 
work and revising the rules to meet the changes. Unless very 
wisely done this work might be a hindrance to progress. 
These standardisation rules in many cases had been comp led 
jointly by the nations interested, and this was an advantage 
to all. American and British ratings for electrical machinery 
were now identical. That was of infinite value to a firm 
quoting in competition with American firms and also of 
advantage to the customer, as it made a proper comparison of 
the prices possible. But standardisation could take a course 
awry. It might form rigid lines which would stultify some 
particular industry. 


Supervising Electriciens and Export Trade. 

Mr. HIGHFIELD then asked: How were members of that 
Association concerned in export when hardly any of them 
touched it? Practically every member was engaged in 
installing plant in factories or houses, or engaged in looking 
after such plant. Ifthe price of an installation were too high, 
or if it were of inferior quality or not efficiently run, the cost 
of those defects went into the cost of the goods made in the 
factory. The home market, while producing employment, 
also served as an advertisement of our goods. Foreign and 
Colonial engineers continually visited this country, and if they 
saw a large plant of very excellent quality they might be 
induced to order similar plant for exportation to their own 
countries. Those were the orders that were important, for 
they were export orders, and their value would go against any 
orders for raw material which we might place in the countries 
of the purchasers. | 


The Electricity Supply Industry. 

Turning to the new Electricity Supply Act, the speaker 
described the machinery which it was proposed to set up for 
its administration, and went on to say it was very necessary 
for the electricity supply industry to be prosperous to secure 
the prosperity of the rest of the industry. It was of extreme 
importance for everyone to help towards that end. The 
total connections in the United Kingdom were about 
150 ooo ооо kW. How was the load to be increased ? The 
electrification of railways would absorb some of the additional 
plant capacity which was to be provided, but not very much 
during the next five or ten years. The majority of tbe new 
load would principally be industrial and domestic, and that 
meant it would come within the scope of tlie members of that 
Association. There was no doubt in his mind that it lay 
within their power to accelerate the progress of this great 
industry, and it was to their advantage to do it. It would 
repay members to study the Electricity Acts in detail, and the 
comments on them in current literature. 


~ 
A Knowledge of Costing Necessary. 

An intimate knowledge of the costs of electricity and the 
system of charging would be useful in dealing with the cus- 
tomer. If in addition to quoting for supplying and installing 
a motor, they could state accurately the cost of running it for 
a vear, it would be a distinct help to closing the business in 
their favour. We stood at the parting of the roads, one of 
which led to ruin. We had only to continue a little longer 
with trade disputes, bad finance and mutual distrust, and ruin 
to industry and to the country was assured, The other road 
gave us a fair chance, but we would have to learn the lessons 
that were plain to us if we were to successfully follow it. It 
was individual effort only that would lead back to prosperitv. 
In the last few months tbe nation appeared to be getting 
seriously to work, and the quality of work was improving. 
The output of engineering firms had increased during the past 
year, and if no further trade disputes occurred in 1923 our 
industries should reach an output that would pay a return. 
There had been a considerable expansion in the way of elec- 
trifying railways, which meant a demand for turbines, alter- 
nators, rotaries and switchgear, and engineering work of all 
serts. The power stations projected by the Electricity 
Supply Acts, and the success of the large stations that had 
been put into commission, such as those at Glasgow, Birming- 
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ham and Blackburn, would all accelerate the demands upon 
every branch of the industry. Prospects were therefore good, 
but, owing to unrest, there had been no security, and so 
orders had been held up. With security would come lower 
prices, because the standing charges of factories would be 
spread over a larger production. If we could secure a period 
of manufacture unchecked by strikes or lock-outs, and if we 
worked with understanding and good fellowship along the 
lines he had endeavoured to indicate, he thought our recovery 
and ultimate prosperity were assured, and in this work the 
N.A.S.E. could and should take its proper part. 


Correspondence. 
A SHORT STORY IN WIRELESS. 


To the Editor of THE ELECTRICIAN. 


Sin, —My attention has been drawn to a discussion in THE 
ELECTRICIAN originating in an article by Dr. Elihu Thompson 
bearing the title, “ A Short Story in Wireless." The question 
is raised in that article whether there is any evidence that the 
upper layers in the atmosphere act as good conductors of 
electricity. Sir Oliver Lodge and Mr. Eckersley have dealt 
fully, and so far as I can judge conclusively, with the evidence 
derived from radio-telegraphy, but a few words may be added 
with regard to the independent testimony derived from the 
study of terrestrial magnetism, which has only been lightly 
touched upon in the correspondence. When in the year 1887 I 
discovered that an electric discharge could impart conductivity 
to air at atmospheric pressure, even at some distance. away 
from the discharge—which, in effect, was the first conclusive 
demonstration of the ionization of gases—I pointed out that, 
owing to the electric nature of the aurora as well as of thunder- 
storms, certain regions of the atmosphere must be treated as 
conductors. I followed up this line of reasoning in a mathe- 
matical investigation of the diurnal variation of terrestrial 
magnetism. In a second paper on the subject (‘‘ Phil. Trans.,” 
Vol. 208, 1908) I was able to estimate the conductivity of the 
air in the regions concerned as being about ten times less than 
in that in the inside of a Bunsen burner, but Prof. S. Chapman, 
in an.investigation both more complete and based on more 
extensive data, arrived at*a result which gave a conductivity 
ten times as great. This conductivity, which is less at night 
than in day time and in winter than in summer, points to a 
strong ionizing power of the sun. but is, so far as I can judge, 
insufficient to explain the bending of electromagnetic waves 
round the earth as indicated by wireless telegraphy. Never- 
theless, the magnetic results are quite in accord with a much 
higher conductivity at greater elevations, as for the same 
ionizing power the conductivity increases in the inverse ratio 
to atmospheric pressure. Magnetic observations can give us 
information only on those parts of the atmosphere which are 
in motion, and the highly conducting layers no doubt lie above 
the level where such motion is appreciable. The conclusion 
arrived at by the study of terrestrial magnetism is therefore 
this: There must be a strong ionizing power due to solar 
action. The conductivity indicated bv the diurnal variation 
of terrestria] magnetism must reach a much higher value in 
the region which forms the so-called Heaviside laver.—I am, 
etc., р ARTHUR SCHUSTER. 

Twyford, | 

September 14th. 


To the Editor of THE ELECTRICIAN. 


Sır, —If the writer fully appreciates the remarks in THE 
ELECTRICIAN of August 25th, 1922, of Sir Oliver Lodge, it 
might appear that the latter, in common with Dr. Elihu 
Thomson, views the wircless transmission of energy as a purely 
static inductive effect after the manner of Dolbear U.S. 350 209. 
Edison U.S. 465 971, and Kitsee U.S. 550 510. In this case 
the electro-static lines of force are never detached from the 
generating oscillating system. Hertz, however, pictured a 
system of waves in which these lines of force were at least 
detached from one pole of the generator. It is the latter 
system which to-day is believed to be the basis of radio trans- 
mission. 

That there is need for the Eccles hypothesis of the Heaviside 
layer would appear to be justified by the image effects 
described by Bellini. Nevertheless, viewing the Marconi 
aerial as an aggrandised Hertzian dumbell, there should be no 
reason why semi-detached loopings in daylight should not take 
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place passing toward the Antipodes before becoming wholly 
detached thereafter. 

The Tesla system of power transmission U.S. 645 776, em- 
ploying the Heavisidelayer, is based rather on purely inductive 
effects (low frequency) than on the necessary high frequency 
detached loopings of Hertz.—I am, Sir, etc., 

- Washington, D.C. 
September 7th. 


DR. ELIHU THOMSON REPLIES. 
To the Editor of THE ELECTRICIAN. 


S1R,—It is interesting to me to find a letter of Mr. A. A. 
Campbell Swinton in your issue of August 18th, and I would 
refer him to a publication which was the outgrowth of a 
lecture 1 gave before the National Electric Light Association 
ten or eleven years ago, and which was reproduced in the 
annual report of the Smithsonian Institution for the year 1913, 
pages 243 to 260 inclusive, entitled '' Wireless Transmission 
of Energy," in which publication an outline of the meaning 
of what I have called '' half Hertzian waves ” is given, to- 
gether with other considerations, which I think will offer no 
difficulty of comprehension. 

I agree with Mr. Swinton that wireless telegraphy does still 
present very many knotty problems, but this is because we 
have not the means for direct experimentation on a sufficient 
scale. We have to rely upon the gradual accumulation of 
information. 

I think it proper to add here that the basis for the instruction 
in wireless which is given in our Army and Navy has been 
according to the so-called ''gliding wave” theory. As to 
the idea that radio waves go round a corner by ordinary dif- 
fraction, it is my understanding that the mathematical treat- 
ment of the case had shown that the eftect of diffraction would 
be extremely small in relation to observed intensities. The 
reason for the invention of the so-called Heaviside layer was 
indeed the fact that the signals received over long distances 
were of a magnitude so much greater than could be calculated 
on the diffraction basis, that some new influence had to be 
assumed if complete Hertzian waves were carrying the signals. 
If the earth's surface be considered as the guiding conductor, 
as it is in the “ gliding wave ” theory, there is no need of any 
assumption of a reflecting layer.—I am, etc., 

West Lynn, Mass. . ELIHU THOMSON. 

: August 31st. 


A. PRESS. 


Electric Traction in India. 


The Indian Government have sancticned the scheme for the 
electrification of a large portion of the BOMBAY SUBURBAN LINES 
of the Great Indian Peninsula Railway Company, and tenders for 
plant and equipment will be called for at an early date. According 
to the “ Railway Gazette " the lines to be electrified include the 
railway from the Victoria terminus to Thana, the harbour branch 
wh:ch runs through Sewri to join the main line at Kurla, the Mahim 
Chord branch connecting up to Mahim on the Bombay, Baroda 
and Central India Railway. The latter branch will enable pas- 
sengers from the residential districts around Bahdra to travel 
direct to Victoria terminus. The traffic is growing rapidly and is 
very congested. A fast and frequent electric service on these lines 
will therefore solve a pressing problem and remove a great cause of 
discontent. It is probable that the Government will also sanction 
similar electrification plans for the Bombay, Baroda and Central 
India suburban line, on which there is much overcrowding at 
present. The first portion of the new electrified service on the 
Great Indian Peninsula Railway will be in operation before the end 
of 1023. The total expenditure will amount to about two millions 
sterling, apart from the electrification of the ghats lines, which will 
probably be carried out subsequently. 


Calcutta Tube Railway. 


In a preliminary report, recently prepared bv Mr. H. H. 
Dalrvmple-Hay for the High Commissioner for India, a scheme 
is outlined for the construction of a TUBE ELECTRIC RAILWAY IN 
CarcvrTA. The projected line would be about six miles in length 
and would connect the East Ind:a Railway at Benares Road on 
the west by a line under the Hooghly with the Eastern Bengal 
Railway. Including the termini, there will be ten stations, but 
certain preliminaries, such as a connection with the Bengal- Nagpur 
Railway, have still to be settled. The subsoil 1s waterlogged, and 
the cost of construction alone, exclusive of the clectrical equipment, 
power station, rolling stock, etc., will be /3 500000. The route 
of the line is U-formed and the internal diameter of the tunnel 
will be 12 ft. 6 in., except on curves of less than 20 chains radius, 
when it will be 13 ft. 6 in. 

The congestion of tratfic on the Calcutta urban lines is very 
great and is steadily increasing, so that Mr. Hay's scheme, or perhaps 
a more extended scheme of electrification, will have to be adopted 
sooner or later in order to give a better and more rapid train service. 
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An Empire Confederation. 


A week-end conference of employers and employed was held last 
Saturday and Sunday, under the auspices of the Industrial League 
and Council at Footscray Place, Kent, the country residence of 
Lord Waring. Mr. E. W. Petter, managing director of Vickers- 
Petters, Ltd., and chairman of the executive of the Industrial 
League, in opening the discussion on INTERNATIONAL TRADE, said 
that the basis of international trade was the filling from outside 
sources of the wants of people beyond their own means of pro- 
duction, and the corresponding delivery to the suppliers of goods 
of which they stood in need. One of the worst effects in this country 
of industrial strife had been to alienate the workers trom solicitude as 
to the well-being of their industries. If only we could rally all 
parties engaged in industry around a policy of determination to 
guard the industries of the country, we should be a long way on the 
road to better things. 

| Patriotism and Trade. 

A strong feeling existed in almost every country, although less in 
our country than in any other, to support home industries. The 
foundation upon which American industry had been built up was 
the absolute security of the home market, and the enormous output 
which that huge market and that huge population had secured 
for the American factories, had enabled that country to compete 
abroad in a manner which factories organised on so much smaller 
scales, and without the security even of their home markets, 
had been unable to attain. The British Emplre, if organised on 
similar lines to the United States, would be able to produce in sufti- 
cient quantities every commodity necessary, both in raw materials 
and manufacturing products. The first step should be a true econo- 


mic confederation of the countries and Dominions constituting the 


He was not sure that there would not then arise a 


British Empire. 
It was so difficult at present to visualise a 


further confederation. 


 confederation of the countries and States of Europe, and the diffi- 


culty of bringing such a thing to pass would be almost insurmount- 
able. But it was along such lines that the restoration of Europe could 
be achieved most rapidly. Short of a confederation of the British 
Empire, he saw no other course open to us but that of falling into 
line with other countries, and rigidly restricting our own importation 
of manufactured goods. 


A New Steel Furnace. 


A new ELECTRIC STEEL FURNACE has been patented by M. I. 
Rennerfelt, of Sweden, which will, it is claimed, enable steel to 
be manfactured on a large scale, the liquid pig iron being converted 
into steel direct, part of the carbon contents being eliminated by 
the application of ore. “ The Manchester Guardian Commercial ” 
states that the production of excessive amounts of slag is avoided 
by a preliminary refining in a mixer where the amouut not only of 
carbon, but of silica, manganese, sulphur and phosphorus are 
reduced by the addition of convenient ores. A saving of time and 
energy is ensured by keeping the electric arcs clear of the charge. An 
espceially rapid reaction is obtained by strongly preheating the 
bottom of the refining furnace by means of electric arcs. When 
the boiling has subsided, and a layer of slag has been formed, the 
electric arcs are lowered towards the slag, so as to obtain a more 
effective heat transmission through the charge. This charge, more- 
over, is stirred along the surface of the steelbath, the refining of 
which is thus accelerated. There are also currents in the interior 
of the bath, resulting in the separation of minute slag particles. 
So facilitate the rising of these particles to the surface, the last 
treatment is effected by means of freely burning electric arcs, so 
that the steel comes to full rest without, however, cooling down too 
much. | 


Welfare Work in Industry. 


Many important and interesting papers were read at the third 
annual lecture conference for weltare supervisors, organised by the 
INDUSTRIAL WELFARE SOCIETY, which opened at Balliol College, 
Oxford, last Friday. 


A. powerful appeal for co-operation in industry and constructive : 


proposals towards that end, were features of an address by Mr. F. S. 
Button, member of the Industrial Court and of the Council of the 
Industrial Welfare Society. - Mr. Button analysed the principles 
of Whitley Councils and similar organisations in industry, and dealt 
with the composition of works committees, and methods of nomina- 
tion and election, together with the question of trade union repre- 
sentation. Dr. H. M. Vernon, who has done invaluable work for 
the Indus£rial Fatigue Research Board, addressed the members on 
“The Importance of Keeping Records and Statistics ;" Mrs. K. 
Carney, Lecturer on Industrial Welfare at the Manchester College of 
Technology, read à paper on '' Health, First Aid and Safety." 
Suggestion schemes in factories were discussed by Mr. Gerald B. 
Lloyd, of Morland and Impey, Ltd., who described in detail the 
scheme which had been in operation at his firm for thirteen years ; 
and Mr. A. F. Agar, the well-known authority on industrial can- 
teens, gave a brief history of the canteen movement. He also dis- 
cussed the benefits the canteen buildings afforded as a centre for 


` recreational and social activities for the employees of a firm. It 


is not generally known that there are now over 2000 firms with 
organised canteens for their workers. 
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Wireless Communication in Mines. 


Experiments designed to demonstrate the possibility of WIRELESS 
COMMUNICATION between the A us and the lowest workings of 
a mine were carried out recently by a party of Birmingham wireless 
amateurs at BAGGERIDGE COLLIERY, near Willenhall, South Staffs. 
This colliery was chosen because the main pit shaft there is one of 
the deepest in the country, nearly 700 yds. 

The receiving set was of the three-valve type, and a temporary 
aerial was made by suspending a length of insulated copper wire 
between the top of the steel hoisting gear above the shaft, and an 
adjacent railway bridge. The earth connection was made by 
clamping a wire to one of the rails of the permanent way, and from 
this make-shift arrangement messages were heard from the station 
at Bordeaux. The portable transmitting set was at first installed 
in the steel cage of the shaft, the aerial being insulated wire suspended 
in a lattice pattern across the roof of the cage, the earth being a 
connection to the steel floor. It was expected there would be 
much '' screening ’’ on account of the steel framework of the cage, 
and by the structural steel work built inside the shaft for a depth 
of more than a hundred feet. This did affect the first transmissions, 
which were begun with the cage at the top. As it slowly descended, 
however, signals became much stronger. When the cage was at a 
point 300 yds. or so down, the maximum signal strength was 
attained, and this remained undiminished until the cage neared 
the bottom. When the bottom had been reached—and here there 
was more steel work—the signals became inaudible. The transmitting 
set was therefore taken out of the cage and a new aerial made 
by suspending the wire between two pit-props. The earth was 
improved by attaching the wire to a length of cable laid along the 
ground. This new arrangement resulted in faint signals being 
received above. 

The set was then conveyed a considerable distance along the 
workings, to a point directly below the engine house, which incident- 
ally would have a screening effect. This point, measured trans- 
versely, was nearly three-quarters of a mile from the receiving set, 
with solid earth filing most of the distance. The aerial was 
lengthened to 9o ft., and the first message was received very clearly. 

Hitherto only Morse code had been used, and it was now decided 
to try telephonic communication. This was received fairly loudly, 
but the voice was indistinct, due probably to the restricted 
h.t. voltage available in the portable transmitting set. Moreover, 
there was an abnormal tendency to leakage. This was presumed 
to be due to the presence in the atmosphere of the heavy carbon 


elements common in most mines, which would have an absorbing 


effect akin to that of metal screening. 


Efficiency of Wireless Watchers. 


Eight detailed cases of wireless watchers who failed to pick up 
the distress signal from s.s. '" Ecypt’’ when their vessels were 
within range of the sinking ship are being investigated by the 
Board of Trade. This action has arisen out of a report on the 
inefficient working of wireless watchers during the '' Egypt ” tragedy, 
published by the Association of Wireless Telegraphists. The 
association examined 290 ships during its private inquiry, and it 
was ascertained that (1) the '' Egypt’s ” S.O.S. was picked up by 
the Ushant land station and broadcasted by this station for an hour; 
(2 the broadcasted message was received by qualified operators 
500 miles away; (3) of 64 ships with wireless equipment within 
200 miles of the “ Egypt ” only nine had three qualified operators 
capable of receiving distress calls day and night. All received the 
S.O.S. signal; (4) of these 64 ships, 32 did not get the message be- 
cause the qualified operator happened to be “ off watch," according 
to the Board of Trade time-table for ships not carrying a full com- 
plement of operators ; (5) eight ships within 200 miles had wireless 
watchers on duty at the time of the disaster who failed to pick up 
the S.O.S. at all. One of these eight ships passed by 92 miles 
from the ‘‘ Egypt ” ; the watcher on duty did not hear the distress 
call, and nothing was known of the disaster until the ship arrived 
at a Central American port over a fortnight later. The association 
also reports that so far it has not received evidence that any wireless 
watcher picked up the “ Egypt's " call. 


Portobello Power Station. 


After the annual inspection of the Edinburgh electricity works 
last week, Mr. Bruce Lindsay, Convener;of the Electricity Committee, 
in the evening entertained the members of the Committee, officials, 
and others to dinner in the Caledonian Station Hotel. In the course 
of a statement as to the progress of the PORTOBELLO power station, 
Mr. Lindsay said the three ro ooo kW turbo alternators, with their 
condensers, air pumps, and auxiliary plant, were complete, with 
the exception of a small amount of pipe work. Two of the boilers 
were practically finished, and fires would be started in the furnaces 
within a few days for drying the brickwork ; a third boiler would 

robably be ready by the end of November. The other three 
boilers were not so far advanced, but the first three would be sufficient 
to meet this winter’s demand. The idea had been put forward 
of having an open-air bathing pond at Portobello, which would be 
supplied by the warm water which had passed through the con- 
densers. The temperature of the water as it left the condensers would 
be something. like 80 deg. Fah. He hoped they might be able to 
carry through such a scheme. 
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Electricity Supply. 


Application is to be made by Dover Town Council for furth 
loans of £2 ooo for mains and /2 ooo for services. i 


Eston (near Middlesbrough) Urban Council expects to have its 
new street lighting system completed by the middle of October. 


Both gas and electricity is to be installed by LEEDs Corporation 
in 50 new houses to be erected on each of the Crossgates and Middle- 
ton estates. 


Application is to be made by PortsmouTH Town Council for а 
loangof {10,000 for new main transmission lines to the site of the 
drainage scheme. 


BuRrON-ON-TRENT generating station at Wetmoor Road is to 
be extended by the installation of one 6 ooo kW turbo alternator and 
two 40 ooo lb. boilers. 


Woopstock Board of Guardians have decided to terminate their 
agreement for lighting with the local Electric Light Company as 
from December 17th. 


Ata meeting of LLANFAIR CAEREINION Council on September r 1th 
an electric power scheme was adopted, and it was decided to 
put the work in hand at once. 


WALSALL Town Council have decided to apply to the Electricity - 


Commissioners for a Special Order authorising them to supply 
electricity within various adjoining areas. 

WICKFORD and District Electric Supply Co. have applied to the 
Electricity Commissioners for permission to establish a generating 
station on the Beeches estate, Wickford, Essex. 


MANSFIELD Town Council has applied to the Electricity Com- 
missioners for an Order for authorisation to supply electricity in 
the Urban Districts of Sutton-in-Ashfield and Huthwaite. 


LAMPETER Town Council has decided to oppose the application 
of Mr. W. Jones for a Special Order for electric lighting on the 
ground that he would have a monopoly for supplying electricity 
in the Borough. 


YEOVIL Town Council has approved of a final extension of six 
months being granted to Petters, Ltd., for carrying out the works 
under their electric lighting order, on condition that the work will 
be proceeded with in that period. 


KNARESBOROUGH Guardians have asked the Council to give them 
a supply of electricity as early as possible. The Council are con- 
sidering a scheme for supplying the district with electricity developed 
from the mill weir on the River Nidd. 


The Yorkshire Electric Power Co. has applied for an Order 
authorising them to supply electricity for lighting purposes at 
EMLEYv. The Urban Council has decided to assist the company 
in making a canvass of the district for prospective consumers. 


RucELEY Urban Council are making application for a Special 
Order for lighting the district by electricity. A similar Order has 
been applied for by the Cannock Urban Council, and it has been 
decided to inform the Cannock Council of Rugeley's application. 


The FonEST OF DEAN electric power scheme is still held up in 
consequence of a deadlock between its promoters and the pro- 
prietors of the Norchard Colliery Company in regard to the area to 
be placed at the promoters disposal in connection with the power 
station. 


As from the meter readings at the end of September cinema 
theatres at SUNDERLAND giving afternoon performances six days 
per weck will be charged at the intermittent power rate, instead of 
the lighting rate, as at present, for electricity supplied for bioscope 
purposes. à 

BnrisTOL Electricity Committee are applying to the Electricity 
Commissioners for sanction to a loan of {25 555 for the laying of 
two e.h.t. mains from Bristol to Keynsham in connection with & 
supply of electricity to the new factories of J. S. Fry and Sons 
at Keynsham. 


After considering a scheme prepared by Mr. W. J. Wood, Borough 
electrical engineer to Bolton Corporation, Horwicn District Council 
have decided to apply to the Electricity Commissioners for a Special 
Order authorising them to genrate electricity or purchase it in bulk 
and distribute it in their area. : 


HACKNEY Guardians have asked the Electricity Department to 


connect up the Dalston relief offices and dispensary with their: 


electricity mains, and to supply electricity for an experimental 
period of one year at a minimum charge of ros. per quart, their 
current to be charged for at 6d. per unit. 


In the ordinary course of events, operations in connection with 
the GRAMPIAN ELECTRICITY SUPPLY SCHEME would have been begun 
this month, but the promoters are awaiting the decision of the 
Credits Facilities Committee, to which a formal application has been 
made for a guarantee of the interest on debentures. 


SUNDERLAND Electricity Committee recommend the provision of 
an above ground sub-station at Hendon Dock, at an estimated 
cost of £2 301. They also recommend that additional switchgear 
be provided at the Dunning Street sub-station at a cost of /627, 
and that extensions of mains be carried out at a cost of £2 164. 
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In view of a credit balance of {11 738 on the Ayr electricity 
undertaking for the past year, the Town Council have agreed to 
reduce the charges for lighting and power purposes as from 
October ist. The present charges are pre-war rates plus 75 per 
cent. Under the new rates the additional charge will be reduced 
to 25 per cent. 


It is reported that GrAscow Electricity Department are con- 
templating the preparation of plans for the second section of the 
super power statiog at DALMARNOCK. The station is being 
erected in two main sections and the first was opened in September, 
1920. The growth of the city's requirements for electricity is 
already taxing the capacity of the first half of the station. 


INGLETON and THORNTON-IN-LONSDALE Local Committee have 
decided to oppose the proposal of the Ingleton Electric Lighting 
and Power Co., to apply for an Order to increase their charges as 
they are of opinion that the company can supply at a low rate on 
account of the electricity being produced solely by water power. 
Wages and overhead charges also show a tendency to come down. 


The draft agreement with the BANGOR Corporation for the supply 
of electricity in bulk has been considered by the Menai Bridge 
Urban Council and confirmed. The cable will be laid by Bangor 
Corporation midway across the suspension bridge. The Menai 
Bridge Council will pay part of the capital charges and erect the 
transforming station in their own premises. The charge for each 
unit in excess of 20 ooo units will be 14d. 


Bo’nEss Town Council's agreement with the National Electric 
Construction Company for a period of twenty years expires next 
spring, and they must decide either to run the Electricity Works 
as a municipal undertaking or arrange with the company to take it 
over as a purely private concern. The company have indicated 
their willingness to take the works over, subject to suitable terms 
being arranged. The capital involved is in the region of /60 ooo. 


From what was said at the meeting of the Joint Tramways Board 
at STALYBRIDGE by Alderman J. Bottomley, it will not be long 
before a start will have to be made with the building of the new 
electricity station at Hartshead. New plant at a cost of £44 700 is 
to be installed at the Tame Valley generating station, and this, 
Alderman Bottomley said, would be the last extension they could 
make there. The demand for electricity is increasing faster than 
provision can be made for its supply. 


The Minister of Transport proposes to confirm the Special Orders 
extending the areas of supply under (1) the PETERBOROUGH ELECTRIC 
LIGHTING ORDER, 1894, so as to include Old Fletton and Whittlesey 
Urban and Whittlesey Rural districts and parts of Norman Cross, 
Peterborough and Thorney Rural districts, and (2) the STAINES 
ELECTRIC LIGHTING ORDER, 1909, so as to include the parishes of 
Ashford and Stanwell, Wraysbury and Thorpe. Any objections 
must be sent to the Ministry of Transport by October 7th. 


At last week's meeting of HovE Town Council à scheme was 
presented for the installation of additional plant at the Leighton 
Road generating station, in order to meet the demand in the western 
section of the borough now that BRIGHTON Corporation is dis- 
continuing the supply of current in bulk for the Aldrington service. 
As an alternative to this scheme, which will involve an expenditure 
of £30 ooo, it was suggested that it would be possible to cope with 
the situation by providing transformer plant at a sub-station, at 
an outlay of £33 ооо. Afinal decision has not yet been made. 


The following decreases in the charges for electricity at OLDHAM 
will take effect as from the 26th inst. :—Cotton mill supplies, war 
increase of 20 per cent. to be discontinued ; power (other than 
cotton mills), increase to be reduced from 75 per cent. to 55 per 
cent. above pre-war rates ; traction, increase to be reduced from 
IO per cent, to 5 per cent. ; lighting, increase to be reduced by 10 
per cent., making the increase over pre-war rates approximately 
65 per cent. The flat rate for lighting to be 41d. per unit. In the 
case of two-rate meters the high rate to be charged from 4 p.m. to 
8 p.m. instead of from 6 p.m. to 10 p.m. 


At the last mecting of ELLoN (Aberdeen) Town Council a letter 
was read fromthe Electricitv Commissioners regarding theapplication 
of Duncan's Electricity Supply Co. for permission to increase their 
charges from 6d. to rs. per unit. The letter stated that, according 
to the books of the firm, they had not made a profit, and the Com- 
missioners were prepared to permit an increase to rod. per unit. 
They hoped the Council would withdraw their opposition. After dis- 
cussion it was decided to notify the Commissioners that the present 
price charged was 6d. per unit, and not 8d., as was inferred, and, 
therefore, they think the proposed increase is too much. 


In a letter to Sir Murdoch Macdonald, M.P., for Inverness-shire, 
who had made inquirv as to the start of operations on the LOCHABER 
WATER POWER SCHEME, Mr. W. Murray Morrison, a director of the 
promoting company, stated that it was impossible for him to forecast 
when they were likely to start operations, but it was obvious that 
they must wait until the industrial and financial outlook had 
materially improved. Under the terms of the Act they had five 
years from the date of the commencement within which to put 
their compulsory powers into operation, but he hoped that they 
might be in a pcsition to do so before the expiry of that period. 
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Electric Traction. 


It is reported that WOLVERHAMPTON Corporation propose to 
relay tramway tracks at a cost of over £50 ooo. 

The receipts on PRESTON trams during Guild week totalled 
£5 452, compared with a normal average of / goo. 


The EXPIRING Laws CONTINUANCE ACT continues the TRAMWAYs 
(TEMPORARY INCREASE OF CHARGES) ACT of 1920 for another year. 


The Ciry AND SovrH Lonpon RaiLwav announce that a two- 
minute service of trains is now being operated during the rush hours 
on the line between Clapham Common and Moorgate. 


In view of the reduction in wages generally, London Trades 
Council are urging the London County Council and the companies 
controlling the tramways in and around London to reduce the 
WORKMEN'S FARES оп all routes. 


A new cable is being laid along the eastern side of the Liverpool, 
Waterloo and Southport line of the L. AND N.W. Raitway. Itis 
understood that additional power is required to work the longer 
trains that the company is putting on the line. 


EDINBURGH Tramways Committee recommend the Council (1) to 
reduce the fare from the Waverley Station to the Saughton, Braid 
Hills, and Craig-Pockhart termini from 4d. to 3d. ; (2) to authorise 
the extension of the tramway system to Corstorphine (power has 
already been obtained to do this, and it is now proposed that the 
work should be proceeded with); (3) to order thirty additional 
electric cars. 


SUNDERLAND Town Council have decided, or the recommendation 
of the Tramways Committee, to withdraw from the National Joint 
Industrial Council for the tramways industry. With regard to the 
proposed reduction in the wages of tramway employees, the Com- 
mittee is of opinion that as the conditions of employment vary so 
much in different parts of the country, the management of the 
undertakings should be controlled locally. 


SouTH SHIELDS Tramways Committee have adopted a scheme 
for submission to the Unemployment Grants Committee, providing 
for a tramway or light railway which will run along the Sea Road 
from the terminus at Pier Parade, then southwards along the 
sands and waste lands to Trow Rocks Cottage, and thence along 
a new road crossing Marsden Colliery railway and on to Sunder- 
land Road. 


Glasgow Corporation propose to take over the tramway system 
in Paisley, but a difficulty has arisen in connection with the supply 
of electricity for operating the PaisLEYv lines. In the past the 
supply has been received under an order granted by Parliament, 
and the Paisley authorities desire this arrangement continued. 
The cost of production in Paisley, however, greatly exceeds the 
figure in Glasgow, and consequently, Glasgow Tramways Committee 
cannot see their way to consent to the arrangement. Several con- 
ferences between the two parties have taken place, and another 
is to be held next week. 


A special meeting is to be called of the Executive Council of 
PaisLEY Merchants’ Association to consider the question of the 
purchase. According to views expressed at a recent meeting of the 
Association, it would be detrimental to the general interests of 
Paisley, and especially the merchants of the town, if the tramway 
system were acquired by Glasgow. 


The ''Engineer" states that preliminary work has already 
begun in connection with the re-flooring of the NEwcAsTLE High 
Level Bridge to allow a double tramway track to be run across the 
bridge to connect the Newcastle and Gateshead tramway services. 
It is hoped that the work will be finished by the end of November, 
and that the new tramway service will be inaugurated early in 
December. It is stated that the work of alteration, which is being 
done under contract for the North-Eastern Railway Company, will 
cost about /22 000, of which six-elevenths is to be borne by the 
Newcastle Corporation. 

NEWCASTLE Corporation Town Improvement Committee have 
issued a report on the proposed widening of North Road in which 
they state that it is not onlv desirable but necessary, and having 
regard to the provision of work for the unemployed, should now be 
proceeded with. The proposal involves the taking up and relaying 
of the tram-track, resurfacing the road with granite-sett paving, 
removing the tramway centre poles, etc., and the estimated total 
cost of the work 15 £94 ooo, which includes £33 ооо for paving the 
tram-track and the alteration of the overhead equipment of the 
tramways. It was proposed that the Transport and Electricity 
committee should be asked to bear this cost of £33 ooo. 


Social Notes. 


The WavcGoop-Oris Club hope to hold their thirteenth annual 
sports and garden party to-morrow (Saturday), at their ground in 
Whitefoot Lane, Bromley, S.E. 

The ELECTRICITY SUPPLY COMMERCIAL ASSOCIATION (Greater 
London Division) have arranged to hold their third Bohemian 
concert at Anderton’s Hotel, Fleet Street, London, on Friday, 
October Oth, at 7.45 p.m. Tickets, 2s. 4d. each, may be obtained 
from members of the E.S.C.A., or from Mr. G. S. Watts, 121, Little 
Ealing Lane, Ealing, W.5. Ladies are specially invited. 
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Municipal Accounts. 
Stirling Electricity. 

After allowing £30 297 for redemption of capital, placing £6 244 
to the reserve account, £904 to sinking fund, and allowing £481 for 
sundry creditors, STIRLING ELECTRICITY UNDERTAKING had a surplus 
of £31079 on May r5th last. Units sold numbered 685 291, com- 
pared with 683 903 in the previous year; maximum demand was 
470 kW, compared with 473 kW. The reserve fund stands at 
£6 244. | 


Hove Electricity. | 

The accounts of НОУЕ ELECTRICITY UNDERTAKING for the year 
ending March 31st last show a gross profit of /18 доо. Capital 
charges and income tax amount to {12 851, leaving a net profit 
of {6 049 against £2 959 for the previous year. The capital account 
shows that {17 752 was spent during the year (including £7 125 on 
machinery, £1 531 on mains, £7 320 on bulk supply mains, and 
{т 177 on meters), bringing the total capital expenditure to {214 562, 
or £12 940 above the capital raised. The units sold, 1 456 861, 
show an increase of 166 357, or 13 per cent. on last year's total. 
The accounts of the ALDRINGTON undertaking show revenue 
amounting to /4 170. After deducting working charges £2 611 and 
making provision for deferred repairs and paying interest, sinking 
fund, etc., there remains a net profit of /339. Capital expended 
during the year amounted to £1 140, bringing the total to £17 380. 
There were 301 new consumers connected during the year with an 
equivalent of 13 690 33 W lamps, and the units sold increased by 
over I3 per cent. There is a further increase of over 30 per cent. 
in the output since March 31st last. The Committee recommend 
that the balance of /6 049 on the Hove undertaking be carried to 
reserve account. They further recommend a reduction of 1d. 
per unit in the charge for electricity for lighting purposes, beginning 
from the September quarter’s readings. 


Weilverbampton Electricity, 

For the year ending March 31st last WOLVERHAMPTON ELECTRICITY 
UNDERTAKING made a gross profit of {69 775. Of this sum interest 
and repayment of capital required £50 675, and income tax £5 159, 
leaving a net profit of £13 941. Ап almost complete cessation in the 
demand for electricity by many works was brought about by the 
coal strike, and since its close the output has been rhuch lower than 
previously, the units sold for the year under review being only 
16 208 656, a decrease of 5 350695. Whereas the figures for 
domestic, traction, and street lighting show a slight increase, the 
number of units sold for power and industrial purposes decreased 
from 16 239 820 to 10522108, Considerable savings have been 
made in the purchase of coal. The decrease in revenue in 1921-22 
of {28 663 is almost balanced by a decreased expenditure of coal of 
{28 223. Increases in other expenditure, however, reduce the 
balance of £27023 (compared with last year's profits of £27 064) 
to this year’s net profit figure of £13 941. 


Bernley Tramway». 

The net revenue of BURNLEY TRAMWAY DEPARTMENT for the 
year ending March 31st last amounted to £18 426, against which 
have been charged {14915 for interest and sinking fund, {£1 ооо 
bank interest, £1 443 rents for tramways owned by outside authori- 
ties, and £3 382 income tax, leaving a loss for the year due to the 
, Borough fund of £2 314. The revenue shows a decrease of £17 734, 
and the working expenses a decrease of {23 508. Repairs delayed 
by the war are gradually being overtaken, but there are still cars 
running without gear cases. Twenty-nine ordinary steel axles 
were broken and replaced with 29 nickel-chrome axles; 19 special 
. gears and pinions have been put in service; 7 ordinary gears and 
pinions ; 83 armatures were rewound with new coils ; 34 rewound 
with repaired coils ; 7 new commutators fitted ; 309 new and remade 
field coils were put in ; 249 field coils were repaired. As the relaying 
progresses these repairs will decrease. Two new top-covers were 
made and fitted, and other extensive repairs to the bodies were 
carried out. The reserve fund being exhausted, ordinary renewals 
other than permanent way are charged to revenue. Five single- 
deck (44-seats) cars were purchased during the year. 


Aberdeen Tramways. 


The revenue from ABERDEEN TRAMWAY SysTEM for the year 
ending May 31st, amounting to {£184 618, shows a decrease of 
£6 853, equal to 3:58 per cent., compared with the previous year, 
while the working expenses amounting to £137 979, show a decrease 
of £19 607, equal to 12:44 per cent., due to the reductions in wages 
and material which have taken place during the year. The gross 
profit of £46 639 is {12 754 more than last year, and, after setting 
aside £31 550 for interest and sinking fund, depreciation, etc., there 
is left a net profit of £15 089. This amount is the largest net profit 
ever earned by the undertaking, and one-third falls, under Section 33 
of the Aberdeen Corporation Confirmation Act, 1915, to be paid 
over to the common good and city improvements. The remaining 
balance of {то 059 has been placed іп the reserve fund. During 
the year {7 890 was expended out of capital, mainly on the con- 
struction of new cars and permanent way, making a total capital 
expenditure to date of £425 709. The sum of £7 400 has been set 
aside this year for the sinking fund. Passengers carried numbered 
41 087 388, against 42 953 807 last year, a decrease of 1 866 419, equal 
to 4:35 per cent. The car mileage run totalled 2 252 889:2 miles, 
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against 2 307 259:6, a decrease of 54 370*4 miles, or 2:36 per cent. 
The parcels trathc also shows a slight decrease, the total amounting 
to £1 262, against £1 304 last year. During the year, six top-deck 
cars with end vestibules, and one motor lorry body were built by 
the staff in the workshops, and are now on regular service, and work 
is well advanced on other six top-deck cars. The repairs to rolling 
stock were again very heavy. The overhead equipment on all the 
routes was regularly examined and tested, and defective parts 
renewed, 214 Brooklyns were replaced, 101 mechanical ears and 
IOI insulated bolts renewed. The working of the motor services 
was very successful. After deducting £2 436 ros. for interest and 
sinking fund, a balance of /771 has been carried to the depreciation 
and renewal account. 


Hamtnorsmith Electricity. 


The total revenue of HAMMERSMITH ELECTRICITY UNDERTAKING 
for the year ending March 31st last was /182 717, compared with 
£178 349 in the previous year. Total costs (including special 
expenditures) amounted to /129 834, leaving a gross profit of /52 808 
Interest on loans amounted to £14 492, capital redeemed {19 189 
(making £225 553 redeemed up to date), leaving a net profit of 
£14 003 against £5 633 last year. The capacity of the generating 
plant was 10 300 kVA; maximum load reached, 8987 kVA; 
units sold, 15 262 130; number of consumers, 6 143; total H.P. of 
motors, 12 360. : 

In his report for the year, Mr. G. G. Bell, the engineer 
and manager, states that the outstanding feature of the year's 
working was the increase in the gross profit from £34 854 to £52 808, 
despite the fact that the revenue only rose from £178 348 to £182 716, 
an increase in gross profit of /17 954, compared with an increase 
in revenue of only {£4 368. The only alteration in the plant 
was the use of No. 16 boiler, fired with powdered fuel, which was in 
commission for the whole year instead of only two or three months. 
Coal had been burned to a much greater advantage, which was 
shown by the reductions in the weight of coal used from 4:08 1b. 
to 3:81 lb. per unit generated, which was partly due to the re- 
organisation made by the Committee last September, The reason 
the net profit (£15 114 against £9 481 last year) had not increased in 
the same ratio as the gross profit was due to the fact that large sums 
had been expended on new plant which was not yet in commission. 
Interest and sinking fund was being paid on this expenditure 
although they had not had the advantage of the more economical 
plant to reduce their costs, neither had they had an increase in 
output which the new plant would enable them to supply at a much 
higher efficiency. The outside department had been extremely 
busy during the year, a considerable number of mains extensions 
having been carried out, including sections of the e.h.t. three-phase 
system from the generating station to Paddenswick Road and 
Wood Lane. 

The number of units sold showed a decrease of about 
200 000 units, compared with the previous year. The lighting 
showed a considerable increase, but the industrial conditions which 
had been experienced during the year had such an adverse effect 
upon the power section that the net result was an actual decrease in 
output, whilst the maximum demand had also dropped from 9 613 
to 8987 kW. On the other hand, the number of customers con- 
nected to the circuits showed a record increase of 683, so given 
normal conditions, they might confidently look forward to a sub- 
stantial increase in output during the next twelve months, Among 
the several items of special expenditure was that on experimental 
and development work. This had been incurred in demonstrating 
to possible customers new uses of electricity in the way of electric 
cooking and heating, and to show under practical conditions the 
advantages to be obtained by adopting electricity for cooking and 
general domestic purposes. Capital expenditure during the year 
amounted to approximately £130 440, of which the outside depart- 
ment spent nearly {65 ooo for main, services, transformers, etc., to 
meet the ever-increasing demand on the distributing system. The 
expenditure in the generating station of about £65 oco was practically 
wholly on the work in connection with the installation of the two 
то ooo kW sets and their auxiliaries, cranes, conveyors, also the new 
main switchboard and brick built chimney, and building the new 
switch and battery room. The balance overdrawn at March 31st 
on the capital account was £60 966. 


Licences for Wireless. 


The Postmaster-General has decided temporarily to suspend the 
issue of LICENCES FOR THE RECEPTION OF WIRELESS TELEGRAPHY 
AND TELEPHONY, except for experimental work. This suspension, 
the “ Times ” states, is only until the negotiations now proceeding 
between the broadcasting companies and the Postmaster-General 
are completed. Those who already hold such licences will continue 
to hold them, and any bona fide experimenter from a scientific, as 
distinct from a mere entertainment, point of view can still have a 
licence issued to him. It is pointed out that the receiving licences 
are issued with certain conditions attached, and it would be rather 
futile to issue licences at present when those conditions may require 
modification or alteration almost immediately as a result of an 
agreement between the companies. Such agreement is expected 
forthwith, as at the most recent copference it was onlv some minor 
difference of opinion that at the last moment led to further delay. 
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Personal. 


Mr. A. F. KELLETT, permanent way superintendent of Sheffield 
municipal tramways, has resigned. | 

Мк. А. G. BEARD has been appointed shift engineer in Swindon 
Electricity and Tramway Department's power station. 

Мк. Joun W. Lien, vice-president of the New York Edison Co., 
has been made Knight Commander of the Crown of Italy. 

. Mr. BERTRAM G. KELLY, a native of the Isle of Man, has been 
appointed the first manager and engineer of the Electricity Depart- 
ment of DoucLas Corporation. 

J. С. Рвосек Амр Sons, heating, lighting, ventilating and 
sanitary engineers, 12-13, Trinity Street, Cardiff, are shortly remov- 
ing to 17, St. Andrew's Crescent. | 

Mr. KiNG, the Canadian Premier, has announced that one of the 
Ministers is proceeding to Australia to negotiate a reciprocal trade 
agreement.—Reuter’s Trade Service. 

Mr. W. Н. Brown, secretary of the Metropolitan Railway Co., 

has just completed fifty years' service with the company. He isa 
Justice of the Peace for Middlesex, and received his appointment as 
secretary to the Metropolitan Co. in 1908. 
. On the occasion of his marriage, Mr. S. Simpson, electrical 
engineer, of Bradford, has been presented with an inlaid mahogany 
clock by the employees of Mark Shaw and Sons, of the Milnsbridge 
Iron Works, with which he is associated. 

The marriage took place on the gth inst., at Southsea, of Mr. A. Н. 
WATSON, assistant mains engineer to the Portsmouth Corporation, 


and Miss W. Bloomfield, youngest daughter of the late Mr. F. W. . 


Bloomfield, of Southwick and Wymering. 


On leaving Aberdeen Electricity Department to take up an 
important position on the electrical staff of the Shanghai Municipal 
Council, Mr. H. J. G. NoBLE has been presented by his colleagues 
with a dressing-case for himself and a handbag for his wife. 


ALDERMAN FENTON, who has been a member of the Sheffield City 
Council for more than 20 years, has been invited to succeed Alderman 
Simpson as Lord Mayor during the coming year. Alderman Fenton's 
work on the Council has been chiefly in connection with the tramways, 
and for a long time he was Sir William Clegg's second in command 
on the Tramways Committee. 


We are glad to learn that Major T. ViNcENT SMITH, who was 
recently compelled by ill-health to resign the office of President of 
the National Association of Supervising Electricians, is making 
satisfactory progress. On the advice of his medical attendant, he 
will sail for Australia in November, but he hopes to return to Eng- 
land early in the next year. 


The marriage took place at Christ Church, Brondesbury, on the 
16th inst, of Mr. Harry A. MoNcRIEFF and Miss Kathleen J. 
Bramall. Mr. Moncrieff, who has been on the staff of the County 
of London Electric Supply Co. for about thirteen years, was presented 
by the head office staff of the company with a set of glassware, 
and by the local offices with an oxidised oval mirror. 


In connection with the visit of the British Association to Hull, 
Leeds University have conferred honorary degrees of Doctor of 
Science upon Sir C. S. Sherrington, President of the B. A. ; Mons. 
M. de Broglie, Institute d'Optique, Paris; Dr. C. G. Joh. Petersen, 
Director of the Danish Biological Station, Copenhagen ; and Prof. 
P. Weiss, Director of the Institute de Physique, University of 
Strasbourg. 


The wedding took place at Blackpool Parish Church, recently, 
of Miss MuRIEL Furness, daughter of Mr. Charles, Furness, 
electrical engineer and tramway manager of Blackpool, and 
Cor. J. P. Litt, R.A.M.C, of Bolton. The gifts included a 
silver candlestick from the Blackpool electricity and tramway 
department, a salad bowl from the office staff (of which the bride 
was formerly a member), and a silver cigarette case from R.A.M.C. 
ofhcers. 


After 31 years in the service of the Corporation, Mr. E. W. PIERCE 
retired from the post of Deputy Town Clerk of Liverpool on the 
Ist inst. In 1896 Mr. Pierce was associated with Sir Harcourt E. 
Clare in the proceedings leading to the taking over of the Liverpool 
Electricity Undertaking, and remained in charge of the legal 
work during its development from a concern having an output of 
Y 452 511 units to its present output of 88 188 415 units. In this 
connection he carried through numerous matters of importance, 
notably the recent High Court case involving the Corporation's 
right to conduct an electric fittings department, and the still more 
recent case relative to the liability of the Corporation for damage 
caused to Post Office cables by leakages from the municipal mains. 
The Corporation was successful in each instance. Mr. Pierce was 
secretary and solicitor to a conference of Merseyside electricity 
authorities with reference to the preparation of a scheme for the 
constitution of a joint electricity authority for the Mersey and West 
Lancashire Electricity District, which scheme has to a large extent 
been adopted as a model and been approved by the Electricity 
Commissioners. He conducted the Corporation's case at the local 
inquiry held by the Commissioners in respect of the proposal to 
extend the area of the electricity undertaking to include the borough 
of Bootle and the urban districts of Litherland, Waterloo-with- 
Seaforth, and Great Crosby, in regard to which the Commissioners 
have intimated their approval. lle was again identificd with 
Sir Harcourt E. Clare in the Corporation negotiations resulting in 
the acquisition of the tramways undertaking, in 1897. 
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Business Items, etc. 


“ B.N.B." WIRELESS, LTD., have opened new premises at 65, 
Renshaw Street, Liverpool. 


JONEs Bros., electrical engineers and contractors, have opened 
showrooms at 53, Cardiff Road, Bargoed. 

Mr. J. Cauthery informs us that he has resigned his position as 
chief engineer of the Spearing Boiler Company. 


It has been decided to suspend the post of COMMERCIAL SECRETARY 
(Grade II.) For Perrsia as from the Ist inst. Trade inquiries 
should in future be addressed to H.M. Vice-Consul, British Legation, 
Tehran. 


An agent at Amsterdam desires to obtain the representation for 
the Netherlands of United Kingdom manufacturers of ELECTRIC 
CABLE, TIME SWITCHES, bell wires, etc. Particulars from the Depart- 
ment of Overseas Trade. (Ref. No. 277.) 


The Coventry works of the ENGLISH ELECTRIC Co., are to be closed 
next month, the directors having decided to concentrate on their 
Bradford, Preston, Stafford, and Rugby factories owing to lack of 
foreign orders and the general state of the home trade. The staff 
and foremen will be transferred, but 8oo workers will probably 
be thrown out of employment. 

Early in 1920 the business of water-power engineers, carried on 
by JAMES GORDON AND Co., Ітр., was taken over by the English 
Electric Co., Mr. James Gordon being retained as manager of their 
water-power department. It has recently been arranged for the 
business of James Gordon and Co. to be carried on as it was origin- 
ally. Mr. Gordon is therefore trading as James Gordon and Co., 
Ltd. (an entirely independent concern), dealers in water-power 
plants. Some years ago the business of John Turnbull and Co., 
Glasgow, was purchased, and this is also incorporated in the com- 
pany. Anew booklet on water-power development is in preparation, 
and an illustrated leaflet, describing their turbines and governors, 
has been issued by the company. | 

ALFRED HERBERT, Ltp., of Coventry, have been appointed by 
the Cleveland Automatic Machine Co., of Cleveland, Ohio, U.S.A., 
sole selling agents for Cleveland automatic screw and forming 
machines. These machines are made to handle all sizes of bar 
material from } in. to 7} in. diameter, also forgings, castings and 
blanks of similar dimensions, by means of ingenious magazine 
attachments. As soon as their arrangements can be completed, 
Alfred Herbert, Ltd., hope to cover all territories where they have 
their own branches or associated companies, but at present the 
agency covers Great Britain and Ireland, the Colonies (excluding 
Canada), Japan, Manchuria, Korea and Formosa, British South 
Africa, India, Burma and Ceylon. The services of Mr. H. Asbridge, 
who has been the Cleveland representative in this country for many 
years, have been retained by Alfred Herbert, Ltd. This agency will 
not interfere with the manufacture of this firm’s well-known 
auto-lathes and automatic copper stay and condenser ferrule 
machines. ' 


Telegraph and Telephone Notes. 


The JERSEY States have accepted the offer of the postal authorities 
to take over the telephone system for a sum of £32 032, together 
with all liabilities. 


A 28-pair telephone cable has been laid across the Severn estuary 
from Black Rock, near Newport, to the opposite shore, in connection 
with the new underground cables on each side. 


Every postal telegraph and cable company office in the UNITED 
STATES now accepts messages for transmission to Great Britain by 
the trans-Atlantic wireless circuits conducted by the Radio Corpora- 
tion of America and Marconi's Wireless Telegraph Company. 


A new telephone exchange was opened at INVERNESS last Saturday. 
A central battery switchboard, with the necessary auxiliary equip- 
ment, has been installed at the Post Othce in Queensgate to take 
the place of the magneto equipment at the present exchange in 
Union Street. The new exchange is fitted for the accommodation 
of 780 subscribers' lines, as compared with 450 lines at the present 
exchange, and its capacity can easily be increased up to 1 500 lines. 


The ways of Municipal Councils in LATIN AMERICA are past 
comprehension. At all events, many of them act in a highly 
arbitrary manner towards British and other foreign utility com- 
panies. А strike of employees of the Montevideo Telephone Co. 
had interrupted the service, and by three votes to two the Municipal 
Council decreed on Monday that the company must cease operations, 
alleging lack of concessionary rights. The National Administrative 
Council considers this decision illegal, and has suspended the 
enforcement of the municipal decree. Congress will now be asked 
to decide the dispute. 


The RIO DE JANEIRO TELEPHONE Co., which is controlled by the 
Brazilian Traction, Light and Power Co., has recently made fresh 
and more equitable arrangements with the Municipal Council in 
regard to the telephone service within the federal district. Accord- 
ing to '' The Times ” correspondent, the revised rates will vary with 
the exchange, and there will be differentiation between services 
for private residence and business purposes, the latter being on а 
measured rate scale. The new rates, which are subject to revision 
every five vears, are calculated to afford an adequate return to 
present and future capital investments. 
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Wireless Notes. 


In consequence of the STRIKE OF IRISH POST AND TELEGRAPH 
servants, the Free State Government are, it is reported, considering 
the use of radio telegraphy on an extensive scale. 

The new RADIO TELEPHONE STATION at Moscow claims to have 
established communication with Obdorsk, a town in the Arctic 
region of Western Siberia, a distance of over 1 250 miles. 

The new radio station in Warsaw, which is being érected by the 
Radio Corporation of America, is nearing completion, and it is 
anticipated that it will be in working order next month. : 

The Radio Corporation of America has secured orders for the 
ERECTION OF FIVE RADIO STATIONS, each of which will have a sending 
radius of more than 2 ooo miles. Three will be in Central America— 
in Honduras, Nicaragua, and Panama respectively—and the other 
two in the United States. | 

According to the “ Review of the River Plate," a government 
decree is being prepared for the regulation of radiotelegraphic and 
radiotelephonic stations in URuGuay. Private stations, it is stated, 
will be permitted anywhere except at points where State stations 
exist, provided that (1) they are not within 31 miles of the sea coast 
or of the Argentine and Brazilian frontiers, and (2) they are not 
installed in important cities or towns. 

Owing to the increasing interest in radio telegraphy and radio 
telephony in CuBA the “ Manchester Guardian Commercial ” states 
that considerable orders for apparatus are being placed. 
intended to erect a broadcasting station capable of being heard in 
every town in the Oriente Province. Hitherto little but amateur 
work had been employed in connection with the receiving stations 
in use, the necessary parts having been obtained from abroad and 
assembled on the spot. Lately, owing to the increased demand for 
apparatus, local stocks have been considerably depleted. 

‘Steel Structures " recommends the USE or STEEL instead of 
wooden MASTS for amateur wireless installations. A simple tubular 
mast, 30 ft. or 40 ft. high, is, it states, usually suitable. This type 
is built up of several lengths of galvanised solid-drawn tube, each 
length being slightly less in diameter than the one immediately below 
it. A cross-bar may be inserted in the upper end to provide a ready 
means of attaching the span wires, and rings secured around one 
of the sockets permit of the easy attachment of guy ropes. For 
larger installations lattice girder masts are available, and are as 
easily erected. 

Speaking before the Mathematical and Physical Science Section 
of the British Association, last week, Dr. G. C. Simpson, director 


of the Meteorological Office, said, in connection with the WEATHER 


FORECASTS BY WIRELESS, that a scheme had been prepared for 
distributing the “© general inference " by wireless telephone instead 
of by the Morse code, and would be put into operation as soon as 
there was an organised scheme for broadcasting in this country. 
Mr. M. A. GIBLETT, the assistant superintendent of the forecasting 
service at the Meteorological Office, read a paper describing the 
present methods of gathering and disseminating weather informa- 
tion. 

It is announced by '' The Engineer ” that good progress is being 
made with the extension of the radio station at NAUEN (GERMANY), 
and it is expected that by the beginning of next year it will be 
possible to establish permanent communication with the new 
Argentine station at Monte Grande, near Buenos Aires. Four of 
the existing masts at Nauen, which are over 390 ft. in height, have 
been removed and replaced by a series of seven towers 688 ft. in 
height, which provide four additional antenne circuits, each of 
which is served by a high-frequency alternator. The new antenne 
will be used: for American, Asiatic, African, and European services, 
and for distant stations (such as the South American station) ; two 
or more antenne may be used in combination with each other. 
The transmitting installation has been improved and enlarged, and 
the system of earthing connections has been extended. 


Obituary. 


We regret to record the death of Mr. L. H. WALTER, a member 
of the staff of the Institution of Electrical Engineers, who had been 
editor of ‘‘ Science Abstracts ”’ since 1903. Mr. Walter, who was 
the younger son of the late Mr. D. H. Walter, was educated in 
Hanover and at T:inity College, Cambridge, where he took honours 
in the Natural Science Tripos. He subsequently worked in the 
laboratory of Sir Alfred Ewing, and as an experimental assistant 
to Sir Hiram Maxim. He took a great interest in the scientific 
development of wireless telegraphy, and frequently acted as a special 
contributor to THE ELECTRICIAN on this and cognate subjects. 
He published a number of papers on electrical matters in the pro- 
ceedings of the Royal Society and other journals, and acted as 
honorary indexer in physics for the International Catalogue of 
Scientific literature. During the war he translated for the Air 
Ministry a number of books dealing with radio-telegraphy. 

. The death, at the age of 58, has taken place of Pror. J. K. A. 
WERTHEIM SOLOMONSON, vice-chancellor of Amsterdam University. 


A fire, caused by a rocket, occurred at the BUKAREST ELECTRIC 
Power STATION on the 17th inst, and part of the building and 
three generating sets were destroyed. It is stated that it will be 
six weeks before the full service will be restored. 
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Institution Notes. 


It is proposed to set up a joint committee of the BRITISH REFRAC- 
TORIES ASSOCIATION and the BRITISH CasT IRON RESEARCH 
ASSOCIATION, with the object of working together on problems of 
common interest, and to avoid any overlapping. 


The opening meeting of the winter session of the BIRMINGHAM 
AND DisTRICT ELECTRIC CLUB was held last Saturday, when Mr. 
Chris. Jones delivered a lecture on ‘‘ Coal Getting by Electricity.” 
The lecturer gave a detailed description of the electrical plant 
installed in a modern colliery, and explained at some length the 
methods of installation, maintenance and inspection of the plant. 
The lecture was fully illustrated by lantern slides. 


THE JUNIOR INSTITUTION OF ENGINEERS, whose headquarters are 
at 39, Victoria Street, S.W.1, has, on account of increasing member- 
ship, been compelled to seek more accommodation. This has been 
found in the same building, and a suite of rooms on the first floor 
overlooking Victoria Street has been acquired. The suite includes 
adequate accommodation for the Institution staff and a reading 
and lecture room, with double the seating capacity of the present 
one. All future ordinary and Friday evening informal meetings 
wil be held in the new room. The first meeting of the winter 
session will be held on Friday, October 6th, when Mr. W. A. Tookey 
(past chairman) will read a paper, “ Engineering in Bacon Factories.” 
The chair will be taken at 7.30 p.m. by the President, Mr. C. H. 
Wordingham, supported by the President-elect, Captain H. Riall 
Sankey (retired), and the Chairman and other officers of the Institu- 
tion. 


In the course of his presidential address to the INsTITUTE OF 
MARINE ENGINEERS, Vice-Admiral Sir GEORGE GOODWIN stated that 
probably greater progress has been made in marine engineering 
during the last forty years than in any other application of technical 
science except perhaps electrical engineering, and even there marine 
engineering has had an important influence in the prior or con- 
comitant development of prime movers of high power and speed. 
Changes of a far-reaching character have taken place in the pro- 
pelling machinery of both the Navy and the mercantile marine. 
In later years the striking changes had perhaps been evinced more 
in the machinery of the Navy than in that of the merchant service, 
on account of the high powers and speeds required. The merchant 
service had, however, taken a valuable part in development, and 
in those matters the two services had been closely allied for many 
years. 


Members of IPSWICH ENGINEERING SOCIETY visited the Corpora- 
tion Electric Supply and Tramways Department Works last week, 


. and were shown a model of the driver's platform on the new trackless 


trolley vehicles, which are to be introduced experimentally on certain 
routes within the next few weeks. The drivers of the vehicles will 
be responsible also for the collection of fares, and to facilitate the 
discharge of the dual duties, passengers will board the cars on the 
left-hand side by steps immediately behind the driver's seat and 
vestibule. The issue of tickets will be automatic, and an American 
device will be fitted to facilitate the giving of change where it is 
required. Having embarked his passengers, the ''conductor ” 
will drive the car by means of a conveniently-placed control panel. 
Apart from the model platform, however, the Electricity Works 
had much to entertain the members of the Society. The electric 
supply and tramways department is complete in itself—dependent 
on outside agencies only for its raw materials. The visitors saw 
the system of generation of electricity, the conversion from a.c. to 


` d.c. for domestic and power purposes, its means of distribution to 


households, factories, workshops, and the tramway system, and the 
complete facilities for the building and repairing of tramcars, etc. 


4 


Association of Engineering Societies. 


The suggested inauguration of the ASSOCIATION OF BRITISH 
ENGINEERING SOCIETIES is to be discussed at a conference convened 
by the Society of Engineers for Friday, September 29th, at the 
Engineers' Club, Coventry Street, London. Engineers who are 
members of recognised societies and wish to be present should 
-apply to Mr. A. S. E. Ackermann, 17, Victoria Street, Westminster. 
The following societies are to be invited to join the Association 
and appoint their respective Presidents as members of the first 
council of that association :—Birmingham Association of Mechanical 
Engineers, Bristol Association of Engineers, Cleveland Institution 
of Engineers, Concrete Institute, Gloucestershire Engineering Society, 
Institution of Automobile Engineers, Institution of Civil Engineers 
of Ireland, Institution of Gas Engineers, Institution of Heating and 
Ventilating Engineers, Institution of Mining Engineers, Institution 
of Mining and Metallurgy, Institution of Municipal and County 
Engineers, Institution of Water Engineers, Junior Institution of 
Engineers, Liverpool Engineering Society, Manchester Association 
of Engineers, Midland Counties Institution of Engineers, North- 
East Coast Institution of Engineers and Ship-builders, Royal 
Aeronautical Society, Society of Engineers (Incorporated), South 
Wales Institute of Engineers. The conference will be preceded 
by luncheon at 1.30 p.m. at the Engineers’ Club, tickets for which 
may be obtained at 5s. each (exclusive of wines), from Mr. А. S. E. 
Ackermann, The Society of Engineers, 17, Victoria Street, S. W.1. 
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Education Notes. 


The results of the recent competition for WHITWORTH SCHOLAR- 
SHIPS AND EXHIBITIONS is announced. There were 53 competitors. 
Four scholarships were awarded and 22 exhibitions. The remainder 
did not reach the qualifying standard in the examination. 

BEDFORD EVENING INSTITUTION began its 1922-23 session this 
week. In addition to commercial subjects and languages, instruction 
is given in electrical engineering, heat engines, physics as applied 
to engineering, telegraphy and telephony, etc. Messrs. R. H. 
Gerrard and W. Norburn are the lecturers in the electrical engineering 
section. 

Merchant Venturers' Scholarships of the UNIVERSITY OF BRISTOL,- 
in the Faculty of Engineering, have been awarded to the following : - 
—R. P. Axford (Devizes Secondary School) F.S.E. England 
(Chipping Sodbury Grammar School), E. M. O’C. Honey (Bristol 
Grammar School), R. E. B. Lewis (Cheltenham Grammar School), 
and A. A. Rubbra (Northampton County School). 

The day courses for the 1922-23 Session of BRIGHTON TECHNICAL 
COLLEGE, which commenced on Tuesday, include diploma courses 
in electrical engineering and preparation for the A. M.I.E.E. exami- 
nation. The head of the electrical engineering department is Mr. 
^ Edward Hughes, B.Sc.Eng. (Lond.), A.M.LE.E., Associate Heriot- 
Watt College, and the elcctrician instructor is Mr. W. G. White. 

A prospectus of the university courses in the MANCHESTER 
MUNICIPAL COLLEGE OF TECHNOLOGY for the 1922-23 Session has- 
been issued. The college supplies a systematic training in mechani- 
cal, electrical and municipal engineering, the chemical and textile 
industries, etc. Good facilities are provided for advanced study 
and research, and the D.Ph. degree has been instituted to encourage 
post-graduate work. There are well-equipped laboratories for 
practical work. The head of the electrical engineering department 
if Professor Miles Walker. who is assisted by a competent staff of 
instructors. 


Exhibition Notes. 


THE СнісАСО RADIO SHOW will be held from October 14th to 22nd. 


An INTERNATIONAL EXHIBITION OF [лоор FUELs is to be held in 
Paris from October gth to 15th. 


The Grascow Нооѕімс EXHIBITION will open on October and, 
under the auspices of the Gorporation. A large collection of 
exhibits of electrical appliances for cooking, heating, light, etc., 
will be on view, including an exhibit from the City Electricity 
Department. 

The BRITISH INDUSTRIES FAIR, 1923, which, as we have pre- 
viously stated, will be held concurrently in London and Birmingham, 
wil open on February 19th and close on March 2nd. The 
London exhibits will include glass ware of all descriptions, scientific 
and optical instruments, photographic and cinematographic 
apparatus, etc., and the Birmingham section lighting plant for 
electricity, weighing and measuring appliances and instruments, 
railway equipment, metals, agricultural and horticultural machinerv, 
mining. colliery and quarrying plant, brewing and distilling plant, 
copper tubes, etc. Firms interested should apply to the Department 
of Overseas Trade 


Catalogues, Price Lists, &c. 


The JEARY ELECTRICAL Co., have published a new lamp list 
(O.S. 2806), giving the latest reductions announced by the E.L.M.A. 

Large reductions in the prices of electric motors for sale or hire 
are announced in the September stock list issued by E. P. ALLOM 
and Co. 

The September stock list of Motors AND Dynamos manufactured 
by the A.C.E.C. (Ateliers de Constructions Electriques de Charleroi) 
is to hand. 

A. P. LUNDBERG AND Sons, manufacturers of electrical accessories 
have reduced to 60 per cent. the 80 per cent. advance on pre-war 
prices. The trade discount of 25 per cent. remains unaltered. 


Nos. 4 and 5 of the" REAsoNs WHY ” series of postcards which the 
G.E.C. are circulating deal respectively with the company’s Quick 
Make and Quick Break Switches, and B.E.S.A. type wall-plugs. 

T. C. JONES AND Co. have issued a new list dealing with small 
tools for engineering and general workshop use, and will be pleased 
to forward a copy, post free, to any of our readers who are interested. 

The ALDEN ENGINE Co. have issued a new publication (No. r10), 
dealing with their oil engines, lighting and pumping plants, etc. 
A useful list of freight charges has been compiled for the guidance 
of the company’s overseas correspondents and agents. The figures 
given include insurance, and are intended to supplement the com- 
pany's export price list (No. 112), which gives prices packed and 
delivered f.o.b. English port. 

In neat pocket book form the London Electric Wire Co. and 
Smiths have issued a new edition of their WIRE TABLES, etc. In 
the table of British standard sizes of annealed copper wires the 
primary sizes recommended for adoption are set out in heavy type. 
Other tables include the wire gauges in common use, British 
standards for solid and stranded circular conductors, and flexible 
cords, number of wires in standard conductors for flexible cables, 
resistance and fuse wire tables, etc. Copies of the tables may be 
obtained by those in the trade on presentation of their card. 
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Miscellaneous. 


The POSTAL REVENUE for the six months ended September 2nd 
is reported to show an increase of over four millions as compared 
with that for the corresponding period last year. 

On a charge of having STOLEN TWO MAGNETOS (value £25) from 
the Western Anglo-Swedish Electric Welding Co., Charles Edward 
White has been committed for trial at the Cardiff Quarter Sessions. 

SIR ERNEsT J. P. BENN, chairman of Benn Brothers, Ltd., has 
accepted an invitation to preside at the inaugural dinner of the 
proposed Paint and Varnish Institute, to be held sometime in 
October. 

Damage estimated at £40 ooo was caused last week by A FIRE 
which broke out at 74-78, Great Clyde Street, Glasgow, the premises 
of Falk, Stadelmann and Co., manufacturers of pettoleum, gas and 
electrical fittings. 

Owing to the increased traffic through the SEVERN TUNNEL a 
contract has been placed with Walker Bros., of Wigan, by the Great 
Western Railway Co. for NEW VENTILATING PLANT, designed to 
supply the tunnel with 800 ooo cu. ft. of air per min. 


The Prince of Wales, who is patron of the Ramsay Memorial 
Fund, has consented to unveil, on Friday, November 3rd, the 
memorial tablet of the late ProF. Sir WILLIAM Ramsay which is 
being placed in Westminster Abbey. 


Among the delegates from British publishing houses who will 
attend an important INTERNATIONAL NEWSPAPER CONFERENCE in 
New York on October r1th, 12th and 13th, will be Mr. F. E. Hamer, 
of Benn Brothers, Ltd., who will leave in the ‘‘ Majestic ” on Septernber 
27th. ' 


Three hundred and sixty-nine SUGGESTIONS were RECEIVED in July 
BY THE UNDERGROUND MANAGEMENT from its staff, awards being 
made to successful suggestions. Those to be adopted include :— 
(1) Electrical ticket-cancelling apparatus; (2) a poster design ; 
(3) springs for top-deck seats of omnibuses; and (4) '' Safety First ”’ 
slogans. | 


The TELEPHONE is frequently used for the purpose of PERPETRATING 
FRAUD, and in a case before the Lord Mayor last week, the useful 
suggestion was made that in all cases where traders received orders 
for goods by telephone, particularly from firms they did not ordin- 
arily do business with, they should immediately telephone back to 
the firm to confirm the order. | 


The Mayor of IstrNGTon, on the oth inst. formally opened the 
Borough's Cleansing Department garage in Lofting Road. The 
garage has been constructed to house 27 mechanical transport 
vehicles, mostly ''electricars," some of which are fitted. with a 
“tip” worked by electricity. The charging plant, the engineers’ 
shops, and the stores occupy the upper part of the building, and 
there is stabling for 9o horses. 


At the INQUEST HELD AT Sr. HELENS last week into the course 
of events that led to the death of W. L. Dearden (го), who fell down 
a pit shaft at Sherdley Colliery, it was stated that M. Fallon gave 
a signal to R. Dorning, the engine winder, for the cage to move 
one deck, but it went down altogether. Dorning stated that he 
acted in accordance with the signal he received. As it was proved 
that the electric signal had been defective previously that morning, 
the coroner returned a verdict of ' Death from misadventure,” 
advising the colliery management to have their rules inquired into. 


It is stated that the electric lights on the WHITE STAR COMPANY'S 
LINER ‘ МАЈЕЅТІС,'' the largest vessel afloat, number 15 ооо, 
750 of which are in the lounge, and 650 in the dining saloon. There 
are 350 electric fans, and several hundred electric heaters. The 
current, which is supplied by five turbo-generators, is distributed 
to all parts of the ship from a main switchboard 22 ft. long and 8 ft. 
high, and there are 60 other switchboards controlling the lights on 
the various decks. The “ Majestic" has 232 motors; and, apart 
from the equipment mentioned, carries a separate and complete emer- 
gency electric lighting installation. 


Sir James Stevenson, the originator of the RUBBER RESTRICTION 
SCHEME, now generally advocated, presided at a meeting of the 
Rubber Committee, held at the Colonial Office last week. In a 
subsequent interview, Sir James stated that until he had discussed 
the matter with the Colonial Secretary he could say nothing. It 
must be borne in mind that it was essential that the Colonial Otfice 
should take a long view of the situation. They required to consider 
the effect restriction would have upon the future development of 
the rubber-producing colonies, as well as the immediate or prospec- 
tive relief that might ensue to the rubber interests. 


While fixing nuts on a new switchboard which is being erected 
by the Metropolitan Vickers Co. at WALLASEY power station in 
Seaview Road, E. Davies (31) was killed by coming into contact 
with current at 2 200 V. At the inquest it was stated that Davies 
was found dead with his head in a “live” compartment of the 
switchboard, which it is assumed he opened to retrieve a lost nut. 
Hc had been warned against meddling with it when the electric 
current was on. The live chamber should have been locked 
by the attendant, T. H. Clarke, but he explained that he did not 
lock it because he expected to be back in a few minutes. In 
returning a verdict of “ Accidental death,” the jury expressed the 
opinion that Clarke had displayed negligence in not having kept 
the door of the live chamber locked. 
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Imperial Notes. 


A bill is to be introduced in the TRINIDAD Legislative Council 
for the purpose of conferring electricity supply powers upon the 
San Fernando Borough Council. 


At the Stove Lake hydro-electric works of the BRITISH COLUMBIA 
ELECTRIC RAILWAY Co., a new r3 ооо H.P. unit is being erected, 
and when installed the capacity of the station will be 52 ooogH.». 


Mr. J. С. KERRY, of Toronto, has been appointed consulting 
engineer to Vancouver City Council in order to report upon the 
choice of sites available for hydro-electric development by the 
Council. 


The ONTARIO HyDRO-ELECTRIC POWER COMMISSION now possess 
over 3000 miles of transmission line. During 1921 rural power 
lines were constructed in eleven towns, and seven low- tension lines 
were erected in various parts of the province. 


The AUSTRALIAN COMMONWEALTH House of Representatives has 
agreed to the addition of the following item to the tariff of IMPORT 
DUTIES :—Alternating watt-hour meters 35 per cent. under thé 
preferential, 40 per cent. under the intermediate, and 45 per cent. 
under the genera! tariff. 


The NEw ZEALAND Postmaster-General, Mr. J. G. Coates, states 
. that the Government are considering the question of erecting a 
high-power RADIO STATION. It has not yet been decided whether 
New Zealand will have a system communicating directly with 
Great Britain or whether it will be a link in the Empire wireless 
chain. 


The accounts of the AUSTRALIAN COMMONWEALTH POSTAL, 
TELEGRAPH AND TELEPHONE DEPARTMENT for the year ended 
June 30th, 1921, show profit £1 143 768, compared with £487 954 
in previous year. On the telephone branch the profit was /222 475 
against £311 101, while in the telegraph branch there was a loss of 
£8 312, compared with a profit of £95 636. 


According to an Exchange message the EASTERN BENGAL 
RairLwav has decided to spend £4 500 ooo during the next five years 
for the extension to a broad gauge on the Santahar to Parratipur 
line, an extensive conversion of gas to electric lighting and the 
purchase of new electrically-driven machines for the Kanchrapara 
locomotive shops, and the new locomotives, bogies and goods wagons, 


A committee has been formed to consider what steps are necessary 
to prevent damage by electrolysis to water pipes, telegraph and 
telephone cables, etc., by leakage of current from the MELBOURNE 
AND DISTRICT ELECTRIC Ratmways. Instances of such damage 
have been reported, but some improvement has been made by 
reballasting portions of the lines and by the use of insulated joints 
at points where tramways cross the railways. 


The Hull Electric Compary, Ottawa, has acquired the PAUGAN 
FALLs of the Gatineau river. for the purpose of hydro-electric develop- 
ment. The ultimate development contemplated is 150000 H.P., 
and the cost is estimated at $10 ооо ооо. The falls are situated 
35 miles from Ottawa, which is at present dependent upon the 
Chaudiere Falls for its 50000 H.P. of electric energy employed. 
The city of Hull, already an industrial centre of importance, lies 
on the north bank of the Ottawa river, opposite the city of Ottawa, 
in the province of Quebec.—-Reuter’s Trade Service. 


The fourteenth annual report of the HypRo-ErEcTRIC POWER 
COMMISSION OF ONTARIO, which covers the year 1921, gives the 
results of operation in 205 municipalities supplied by ten distinct 
systems. Out of 131 municipalities in the Niagara system, only 
seven show a small loss, and the remainder had а surplus of nearly 
$475 ооо. The majority of the remaining municipalities also 
- showed a profit, but collectively there was a surplus of $196 161 
on the group, or a total of $625 602 for the whole of the systems. 
Only 32 failed to pay full operating expenses, and 51 to provide 
full depreciation. 


The imports of electrical machinery into INDIA for April to June. 
the first quarter of the statistical year, amounted to 94 Rs. Lakhs 
compared with 112 Rs. Lakhs in the corresponding period last year. 
The British share increased from 71 to 74 lakhs in contrast to the 
decline in American imports from 36 to 12} lakhs. The heavy 
imports of electrical instruments and apparatus of last year have 
not been maintained and the figures are reduced from 159 to 66 
lakhs. The British share fell from 113 to 46 lakhs, that of the 
United States of America from 35 to 7 lakhs and that of the 
Netherlands from 2 to 1 lakhs. Italy increased her proportion 
from 4:9 to 5'6 lakhs, and the share of unclassified countries increased 
slightly from 3 to 4} lakhs. 


The United States exporters no longer lead the CAPE Town 
market in electric iron supplies. The monopoly in the sale of 
these goods, which they formerly possessed, has been almost 
killed, a correspondent of the ‘‘ Times TRADE SUPPLEMENT ” states, 
by recent reductions in prices of British irons and the re-entry 
of Germany into the field. Germany is the most dangerous 
rival, and unless British suppliers sedulously cultivate this market 
the fate of United States manufacturers to-day will, it is stated, 
be ours to-morrow. The average present retail prices of a 5 lb. 
electric iron of United States, British and German manufacture 
are respectively $9.50, {1 15s., and $7. Dealers in electric supplies 
report that more German irons are sold than of all others together, 


. The Electrician. 


333 


. Foreign Notes. 


The Government of CzEcHO-SLOVAKIA has formed a company 
for erecting and operating a large power station at Seestadtl, but the 
Prague Municipality will co-operate with the company to the extent 
of 8 690 ooo Kc. in.shares. 


Reports of the American Department of Commerce state that 
there is likely to be a demand for electric radiators in CONSTANTI- 
NOPLE, as the two gas companies which operated in pre-war days, 
have not resumed service. | ~ 


The DANISH LANDMANNSBANK is to be reorganised, and among 
the large subscribers to the preference capital of 100 ooo ooo kronen 
are the Great Northern Telegraph Company. The Government 
will also support the scheme. 


The Quito (Ecuapor) Electric Light and Power Co. is erecting 
hydro-electric works in the Chillo Valley, of 3000 H.P, capacity, 
but the falls are capable of yielding 6 ooo h.p. The installation will 
be completed by November, and the Government will probably 
decide to use the electric power for operating theQuito-Ibarrá railroad, 

In order to develop their South American export trade, it is 
reported that a number of manufacturers (including some engin- 
eering firms) in the UNITED STATES have recently COMBINED THEIR 
EXPORT DEPARTMENTS. It is hoped to secure greater economy and 
efficiency by means of co-operation between those engaged in the 
sale of allied but not competing products. 

The U.S.A. Consul at Nancy (Mr. Paul H. Cram) reports that the 
French Ministry of Commerce is encouraging a greater use of 
electricity in order to improve the economic situation and to render 
the country independent of foreign coal. The erection of several 
big hydro-electric plants in the South and East of France and of 
long transmission lines is proceeding, and other schemes are projected. 

Notwithstanding the injunction granted by the U.S.A. Federal 
Court against strikers from interfering with the operation of the 
railroads, the Judge of the District Court of Columbia has tempor- 
arily enjoined the U.S. Marshal from interfering with a meeting of 
the officials of the ELECTRICAL WORKERS' UNION, one of the unions 
on strike, or from doing anything to present strike activities in 


` excess of the Federal Court's Order.—Reuter’s Trade Service. 


It is reported that M. Chafnard, director of the steel laboratory 
at Imphy (Niévre), has produced a new steel alloy, the composition 
and qualities of which have been communicated to the Académie 
des Sciences by M. Le Chatelier. The new alloy contains бо рег 
cent. nickel, 12 per cent. chromium, 2 per cent. manganese, and 
0:3 per cent. carbon, and it can ' work " without fatigue for 4 ооо 
hours, withstand a pressure of 1 ooo atmospheres at a temperature 
of 600°, and is inoxidisable.—Reuter's Trade Service. i 

Difficulty has been experienced in burning the imported WELSH 
COAL in AMERICAN POWER STATIONS, more particularly those of the 
Rapid Transit Co. of New York, and wherever high rates of forcing 
are employed. The Rapid Transit Co.’s boilers are forced as high - 
as 320 per cent. rating, and it was found that the old overfeed stokers 
handled the coal better than underfeed stokers. The difficulty is 
being met by increasing the air passages through the stokers, cutting 
down the velocity and the pressure from 5 in. to 3 in., and increasing 
the volume of air. 

During 1921 the Swiss ExPORTS of machinery to Egypt were 
considerable. The value of internal combustion engines was 
I 969 000 francs, of electrical machinery 664 ooo frs., and steam 
engines 184 ooo frs. To India the value of electrical machinery 
exported was 608 ooo frs., water turbines and pumps 403 000 frs., 
steam engines 352 000 frs., and Diesel engines, etc., 1 619 ooo frs. 
The machinery sent to Australia and New Zealand was valued at 
885 000 frs., and included water turbines and pumps, milling 
machinery, etc. Electricity meters of a total value of 338 ooo frs. 


. were also sent. 


The Argentine Government has purchased for approximately 
£400 ooo, the Central Chubut Railway Co., a British concern which 
owns about 65 miles of line between Port Madryn and Trelew. The 
line will form part of the Government system of light railways for 
the development of PATAGONIA, and later it will be extended through 
the Chubut territory to the Andes. Further north, the State 
Railways Department is pushing on with the line through the Rio 
Negro Territory from San Antonio to Lake Nahuel Huapi. In 
fact, the Federal Government is embarking on a vigorous policy of 
construction. Patagonia is to have a whole network of light lines, 
and the agreement of last April between Chile and Argentina 
provides for the building of connecting links that will provide two 
more transcontinental routes.—Reulter's Trade Service. 

The absence of coal in Austria has compelled the Government 
and the local authorities to pay close attention to the development 
of water power, of which there is a large amount available in 
Carinthia and other parts of the country. A recent issue of 
“ Elektrotecknik und Maschinenbau " contains an article on the 
water power of Carinthia which has now seven hydro-electric 
stations in operation. Only about 23000 H.P. of the 52 500 H.P. 
available has been developed, but there are many other falls in 
the western and central parts of the province. It is estimated that, 
apart from the Drave and its tributaries, over 166 ooo H.P. could be 
obtained for six months, with a minimum of about 80000 H.P. 
throughout the year. The Drave and its tributaries, it is thought, 
would yield about 200 ooo H.P., so that there is a large reserve of 
power for industrial purposes and for electric traction in the province. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

BELFAST CORPORATION, September 22nd.—Reconstruction of 
about 12 miles of single track tramways. Specifications from the 
general manager. 


NORWICH CORPORATION, September 26th.—Two electric refuse 
wagons. Specifications from the City Engineer. 


GLAMORGAN EDUCATION COMMITTEE, September 26th.—Wiring 
and fitting South Bargoed Boys' school and two classrooms at 
Fochriw mixed school. Specifications, etc., can be seen at the 
County Hall, Cardiff, or at the schools. 


EBBW VALE (Мом.) CounciL, September 27th.— Three 300 kW 
rotary converters, transformers, switchgear, and supply and 
laying of cable. Specifications from the Electricity Department at 
the Council offices. | 

REIGATE CORPORATION, September 28th.—High-pressure switch- 
gear. Specifications from Mr. C. H. Wordingham, C.B.E., 7, 
Victoria Street, London, S. W.1. | | 


BARTON-ON-IRWELL GUARDIANS, October 3rd.—Electric lift at 
the Infirmary, Patricroft. Specifications from Mr. P. Howard, 88, 
Mosley Street, Manchester. 


HAWARDEN GUARDIANS, October 4th.—Generating set and wiring 
. for the Guardians' Institution, Broughton, near Chester. Tender 
forms from Mr. J. Roberts, 12, Farm Road, Garden City, Queen's 
Ferry, near Chester. 

CouuTvY oF Lonpon ELECTRIC SuPPLY Co., October 18th.— 
Turbo alternators for Barking power station. Specification from 
Manager and Secretary, Moorgate Court, London, E.C. 
AUSTRALIA. 

COMMONWEALTH GOVERNMENT, November 15th.—Galvanised 
iron or steel tubular telegraph poles (1 500). Schedule 755. Forms 
of tender, etc., from the Supply Officer, Room ror, Australia House, 
Strand, London, W.C.2. | 


EGYPT. 

MANFALOUT, November 15th.—Equipment of generating station 
and distribution system. Tenders to Director of Technical Service, 
Section of Municipalities and Local Commissions, Savoy House, 
Cairo. 


MONTEVIDEO, 

. ӘТАТЕ ELECTRICITY SuPPLY Works, MONTEVIDEO, (1) October 
3rd—10 ooo metres 3 sq. mm. rubber insulated cable, to stand 
2000 V a.c. (2) October 4th—80 ooo metres Іо sq. mm., 3o ooo 
metres 20 sq. mm., and 25 ooo metres 25 sq. mm. insulated 
copper cable. . (3) October 6th— 15 ooo metres 2 by 0.75 sq. mm. 
rubber-insulated cords, to stand 2 ооо V a.c. (4) б ооо metres 
2 by 14 sq. mm., 5 000 metres 2 by 6 sq. mm., 5 000 metres 3 by 
6 sq. mm., 1 ooo metres 3 by 20 sq. mm., 500 metres 1 by 96 sq.. 
mm., 500 metres 1 by 196 sq. mm, and 600 metres I by 310 sq. mm. 
lead-covered cable for 225 normal voltage. The numbers of con- 
ductors per cable vary up to 61 (in the 310 sq. mm. cable). (5) 
October 31st—Switchgear for 15 transformer stations, including 
6 cubicles 6 600 V, 1 cubicle 6 600/110 V, and 1 cubicle 220 V. 
(6) November 4th—15 metres 3 by 32 sq. mm., 36 ooo metres 3 by 
64 sq. mm., and 15 ooo metres 3 by 80 sq. mm. 6 600 V cable, 450 
junction boxes and 350 end boxes. Specifications can be seen at 
Overseas Trade Department, Westminster. Reference Numbers, 
6666/F.L./E.P. in each case, with the addition of (A.), (F.), (B.), (E.), 
(D.) and (C.) in the cases of Nos. 1 to 6 respectively. 

STATE ELECTRICITY SUPPLY Wonmks, MONTEVIDEO, November 
11th.—Turbo-alternator of то ооо kW capacity to run at з ооо 
revs. per min., with condensing plant and accessories. Specification 
(in Spanish) can be seen at the Overseas Trade Department, West- 
minster. 

SOUTH AFRICA. 

JOHANNESBURG MUNICIPAL CouNciL.— One or more electrically- 
driven vacuum dust extractors for cleaning tramcars and motor 
cases (Contract 956) ; also a similar outfit for cleaning large machines, 
such as Bruce Peebles-La Cour motor converters. Specification, etc., 
can be seen at Overseas Trade Department, Westminster. 


PoRTSMOUTH Corporation have accepted the tender of Electricars, 
Ltd., for four electrically-driven refuse vans at {1 500 each. 

ST. ANNE’S-ON-THE-SEA Council have accepted the tender of 
Siemens Bros. and Co. for 5 990 yards of l.t. cable of various sizes. 

MANSFIELD Town Council have accepted the tender of Babcock 
and Wilcox for an induced draught fan and economiser for the 
electricity works. 

EritH Urban Council have accepted the tender of Callender's 
Cable and Construction Company for supply of cable and relaying 
existing cables, £12 ooo. 

BisHop’s CasrLE Corporation have accepted the offer of the 
Bishop's Castle Electric Lighting and Power Co. for public lighting 
for three years, at /100 per annum. 

York Corporation have accepted the tender of the British 
Thomson-Houston Company for a rooo kW rotary converter, 
transformer and switchgear at £4 278. The Council are asking the 
Electricity Commissioners for permission to borrow this amount 
and 625 for cables. 

SALFORD CORPORATION have accepted the tender of the Chloride 
Electrical Storage Co. for two batteries and reversible boosters for 
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the Agecroft station, {9 255 155.; and that of Marshall, Fleming 
and Co. for 50 ton four-motor overhead electric travelling crane, with 
alternative ro ton hoist, £2 520. 

For the supply of material and the erection of three radio stations 
in ARGENTINA and also for receiving equipment for 14 dredgers, the 
director of Navigation and Ports has received the following tenders : 
Bromberg Cia. $4,000 to $5,000 m/n. per station ; Siemens-Schuckert 
Werke '' Telefunken " material for $94,217 m/n. for the whole 


- work; Radio Corporation of America, $96,066 m/n.; “ Compaña 


Franco-Argentine de Telegrafia sin Hilos 
$77,619 m/n. ” 
SUNDERLAND Corporation have accepted the following tenders : 
—Metropolitan-Vickers Electrical Co.—reconstruction of two 
feeder cubicles and e.h.t. 3-phase meter testing equipment ; General 
Electric Co.—two truck type cubicles ; Schull and Cullinan (Utrecht) 
—e.h.t. switchgear; Brush Electrical Engineering Co.—cast iron 
feeder pillar; W. T. Henley's Telegraph Works Co.—cast iron feeder 
pillar; Cambridge and Paul Instrument Co.—two recording volt 
meters ; Callenders Cable and Construction Co.—50 service boxes ; 
Albion Clay Co.—1 ooo yds. earthenware duct ; Allgemeine Elektri- 
citats Gesellschaft (Berlin)—parts for air pump; India Rubber, 
Gutta-Percha and Telegraph Works Co.—3 cwt. insulating tape. 


For the supply of machinery for the CATAMARCA (Argentine) 
hydro-electric works and a transforming station several British, 
German and other foreign tenders were recently submitted. Accord- 
ing to the “ Review of the River Plate ” the following firms, some of 
whom submitted alternative offers, sent in formal tenders :— 
Bergmann Elektricitats Werke, four offers at $91,663.00, $83,309.00, 
$92,913.00 and $85,259.00 municipal notes; General Electric 
Co., Ltd. $44,025.00 gold; Sociedad Anon. Técnica y Com- 
mercial, machinery, $22,920.00 gold, and sub-station $18,300.00 
gold; H. and G. Keller, $34,640.00 gold ; Metropolitan-Vickers 
Electrical Export Co., $46,516.00 gold; A. E. С. Cia. Sudameri-. 
cana, /41,750.00 gold; Eugenio Richard, generating station, 
$29,837.00 gold, sub-station, $24,870.00 gold; Anglo Argentine 
General Electric Co., $36,057.00 or $36,252.00 gold; Edgar 
Sharpe (Armstrong, Whitworth and Co.), 3 turbines, £1,620; and 
3 generators, {6,015 sterling (= $41,410.17 gold) ; Siemens Schuckert 
Werke, $34,730.00, $34,301.00, $33,480.0 and $35,860.00 gold; 
English Electric Co., machinery, $37,000.00 gold ; Cia. Westinghouse 
Electric, material $46,000.00 gold ; Cia. Industrial de Electricidad, 
material, $24,200.00 gold and sub-station, $22,300.00 gold; 
Bertultti, Velicogna y Cia, $49,500.00 gold. | 


(French material) 


Big Preston Contract. 


THE ENGLISH ELECTRIC COMPANY have been successful in 
obtaining a further contract, amounting to £94 900, from Preston 
Corporation for the erection of the new super-generating station, 


MODEL OF RIBBLE POWER STATION. 


to be known as the Ribble Power Station. The company are also 
supplying the large turbo-generating sets and condensers, etc., for 
this station. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 

THE CABINET MAKER.—'' Furniture for Simple Rooms: The 
Dressing Chest"; ‘‘ Notes on the Manchester Exhibition "' ; 
“ Exports of Furnishing Goods in August." 

THE CHEMICAL AGE.—'' Oxidation of Aromatic and Aliphatic 
Hydrocarbons "; “ British Association: Concluding Reports of 
Discussion on Nitrogen Industry "; ‘' Professor Lowry on the 
Ionic Theory.” 

THE Fruit GRoWER.—" Scientific Research and Fruit Problems ”’; 
“ Apple Storage on Board Ship " ; ‘‘ The Florist and Nurseryman.” 

GARDENING ILLUSTRATED.—Bulb and Rose Planting Number: 
" Hyacinths in Pots”; ‘‘ On Planting Bulbs"; ' How to Plant 
Roses.” 

THE Gas WonLD.—'' Oil Washing for Naphthalene ” ; ‘‘ Econo- 
mic Steam Production ” ; “ Softening and Heating of Boiler Feed 
Water in Gasworks.” 

THE HARDWARE TRADE JouRNAL.—'' Tools and Plant—Some 
Notable Examples of Power Economies ” ; '" Autumn Meeting of the 
Institute of Metals at Swansea.” 
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Companies’ Meetings, Reports, ete. 


The MACKAY COMPANIES announce an interim dividend of 13 per 
cent. on the common stock. \ 


BRITISH INSULATED AND HELsBy CARLES, LTp., announce an 
interim dividend of 9d. per share, less tax. 


HENDON ELECTRIC SuPPLY Co. announce a dividend of 5 per cent.» 
tax free, on the ordinary shares for the half-year. 


DUMBARTON BuncGH and County TRAMWAYS Co. have passed the 
preference dividend for the half year to July 31st. 


BROWETT LINDLEY AND Co. announce an interim dividend of 
4 per cent. actual, less tax, on the ordinary shares. 


The LANCASHIRE DYNAMO AND Motor Co. announce an interim 
dividend of 3 per cent. actual (tax free) on the ordinary shares. 


The directors of the BRITISH ALUMINIUM CoMPANY have declared 
a dividend at the rate of 5 per cent. per annum, less tax, on the 
ordinary shares for the half year ended June 3oth. 


THE Mapras ELECTRIC Tramways (1904), LTD., announce 
an interim dividend on the preference shares at the rate of 6 per 
cent. per annum, less tax, for the year ending December 31st. 


BRUCE PEEBLES AND Co. have declared a dividend at the rate of 
74 per cent. per annum, less tax, on the 7j per cent. cumulative 
participating preference shares for the half-year ended June 3oth. 


The directors of WHITEHALL ELECTRIC INVESTMENTS have 
declared an interim dividend at the rate of 74 per cent. per annum 
on the cumulative preference shares for the six months ending 
September 3oth. 


The directors of CLAYTON WAGONS regret that it is not possible 
to pay dividends on the preference and ordinary shares for the year 
ending June 3oth last, the company having sustained a loss of not 
less than £25 ооо on account of the engineering dispute and of the 
necessity of writing down stock values. 


The profit of STOTHERT AND PITT for the year ended June 3oth 
was £28 658, plus £5 153 carried forward, making /33 81r. The 
directors recommend a final dividend of 7j per cent., free of tax, 
making 124 per cent., free of tax, on the ordinary shares, carrying 
£7 020 forward. All outstanding debentures of £25 ooo were paid 
off on June Ist. Satisfactory results have been obtained from the 
Bitton business acquired from Torrance and Sons; the resulting 
profit, however, cannot be credited to present accounts, as settlement 
has not been made with the authorities for excess profits duty and 
income-tax. 


Mr. G. C. Howard, who presided at the annual meeting of the 
KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION, LTD., 
last week, referred to the Arbitration Courts in force throughout 
Australia, and said that the Burnside Award had not been amended 
until June, and the amended award did not come into force until 
July of the current year. In the meantime the old onerous con- 
ditions had been working against them and those who had been 
working under the award. In the new award all the objectionable 
features were retained, except that there was a reduction of Is. per 
shift of the 3s. 6d. per shift which had been imposed. Labour 
seemed to have full control of matters in Australia. Compulsory 
arbitration was a failure. 
to the progress of industrial Australia, and he hoped that the Com- 
pulsory Arbitration Courts would be done away with, or that the 
Judges of those courts would be permanent officials and not so 
liable to be plastic under political pressure. At a subsequent 
meeting of preference shareholders, held to approve a scheme of 
arrangement, the chairman said it was proposed that the preference 
shareholders should surrender their £150 ooo of preference capital 
and receive in exchange £150 ооо debentures. All their rights as 
preference shareholders had been adequately protected, and prob- 
ably they would be in a stronger position as debenture-holders than 
as preference shareholders. The object of the scheme was to enable 
the moneys which they were putting to reserve for depreciation, 
instead of being invested in trustee securities, to find their way 
into the hands of the general body of shareholders. The scheme 
was approved at separate meetings of the holders of ordinary and 
preference shares and at an extraordinary general meeting of the 
company. 


The Brunton Torsion Machine. 


One of the tests that is usually specified in wire specifications 
is the torsion test. This hitherto has been taken in a hand-operated 
machine, and as the operator does not give an even torque to 
the machine when revolving it by hand, and as one operator 
torsions the wire quicker than another, there has been some difficulty 
in the past in getting the torsion at various works to compare. 
Messrs. BRUNTON's have now put on the market an automatic tor- 
sioning machine which is operated by a belt or a motor which 
revolves the wire at both ends in opposite directions at a uniform 
speed. This machine is so arranged that various weights can be 
put on the machine so that it can be torsioned under tension. 
The driving power is either off a countershaft or an independent 


motor. The firm recommend the machine to be run at 60/9o 
revs. per min. The power required, а belt 2} in. wide or 4 H.P. 
motor. 7 
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It was a check upon enterprise, a block - 
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New Companies. 


Jackson-Rigby Eaginucering Co. 


JACKSON-RIGBY ENGINEERING Co., тр. (184 390).— Private 
company. Reg.Sept.r5th. Capital, £3 ooo in {1 shares. Machinery 
and engineering tool makers, designers and constructors of en- 
gineers’ models, mechanical, electrical and general engineers, etc. 
Permanent directors: A. G. B. Chaldecott, S. Jackson, and H. 
Greenly. 

Radio Compenents. 


RaDio CoMPONENTS, LTD. (184 294).—Private company. Reg. 
September irth. Capital /2000 in {1 shares. Manufacturers 
of and dealers in general electrical apparatus and machinery, and 
apparatus for wireless telegraphy and telephony, etc. First directors : 
A. P. Pope and P. C. Curtis. Registered office: 12 and 13, Hen- 
rietta Street, W.C.2. 


G. Haslam and Co. 


С. HASLAM AND Co., Lro. (184 265).—Private company. Reg. 
September 8. Capital, {2000 in {1 shares. To take over the 
business of electrical engineers carried on by G. S. Haslam and 
W. G. Haslam at Leigh-on-Sea, as '" Haslam and Co." Permanent 
directors: G. S. Haslam (managing director), W. G. Haslam 
(secretary). Registered office: 51, Broadway, Leigh-on-Sea. 


Ros Taylor. 


Ros TAYLOR, Lro. (184 351.)—Private company. Reg. Sept. 
13th. Cap. {2 ооо in £r shares (1 ооо 10 per cent. pref). То 
acquire the sole rights, manufacture and sell an electric incubator 
and brooder, the invention of Rosetta Taylor. First directors: 
A. A. Borland, F. К. J. Bell, Miss Rosetta Taylor and W. C. Bartlett. 
Secretary : W. C. Bartlett. Reg. office : 41, Lower Belgrave Street, 
Victoria, S.W. 

Howard Pneumatio Engineering Co. 


HOWARD PNEUMATIC ENGINEERING Co., Lro. (184 258).—Private 
company. Reg. September 8. Capital, £13000 in ўт shares. 
Pneumatic, mechanical and electrical engineers, etc., and to adopt 
an agreement with S. E. Thornton. First directors: S. E. Thornton 
(permanent chairman and managing director), A. Howard, S. M. J. 


Nugent and P. C. Bird. Secretary: S. M. J. Nugent, 33, Upperton 


Gardens, Eastbourne. 


National Engineering Supply Со. 

NATIONAL ENGINEERING SuPPLY Co., Ltp. (184 349.)— Private 
company. Reg. September 13th, Cap., £10 ooo in {1 Shares, To 
acquire the business of electrical, mechanical and general engineers 
and engineering supply store proprietors, etc., carried on at 1, Wést 
Bute Street, Cardiff, and elsewhere, as '" The National Engineering 
Supply Co." Subscribers: F. C. Phillips and S.'Beamand. Reg. 
office: 1, West Bute Street, Cardiff. 


Electois. 


ExLEctors, LTD. (184 253).—Private company. Reg. September 
8th. Capital £2 500 in {1 shares. To acquire the business of the 
“С.А.М. Patents " carried оп by W. A. Cuthell and L. Mynne, 
at 18, Rullerton Road, Wallasey, together with all the assets, 
and to carry on the business of electrical, mechanical and general 
engineers, manufacturers of electric motors, lighting sets, etc. 
Permanent directors: W. A. Cuthell and L. Mynne. Secretary : 
F. M. Stanbury. Registered office: 25, Lord street, Liverpool. 


Radio Installations. 


Rapio INSTALLATIONS, Ltn. (184 320).— Private company. 
Reg. September 12th. Capital, £I ооо in 700 shares of {1 each 
and 6000 shares of 1s. each. Manufacturers of, agents for, and 
dealers in instruments, apparatus, accessories and materials of all 
kinds for use in connection with radio or wireless telegraphy, or with 
stations, exchanges, and lines for the distribution or reception of 
radio or wireless waves, etc. Permanent directors: P. H. Pettyfer 
and A. J. Hancock. Registered office: Empire House, 175, Picca- 
dilly, W. 


Association of Municipal Traders. 


ASSOCIATION OF MUNICIPAL TRADERS, Lip. (184 377.) Reg. 
Sept. 15th as a company limited by guarantee. To promote and 
protect the interests of persons engaged in businesses for supplying 
goods to municipal corporations, county, district, and parish 
councils, statutory undertakings, or any other corporation, etc. The 
management is vested in a committee, the first members of which are 
F. E. Bristowe, I. W. Benson, A. M. Bond, K. G. Blakemore, W. H. 
Prescott, J. S. Killick, and W. H. Chappell. Sec., A. Hutchinson. 
Reg. office: 40, Broadway, Westminster, S.W.1. 


Company Incorporated Outside the United Kingdom. 
Lineoln Eleetrio Company. 

LINCOLN ELECTRIC COMPANY (2137F), filed September rith, 
at Somerset House. Authorised capital was originally $10 ooo, 
but in December, 1919, the capital was reorganised, being divided 
into 30 ooo shares without nominal or par value and 738 preferred 
shares of $100 each. The company was incorporated in U.S.A. 
on June 8th, 1906, to manufacture, repair, buv, sell and deal in all 
kinds of electrical machinery, tools and appliances, etc. British 
address: Kern House, 36-38, Kingsway, W.C.2. G. T. Tavenner, 
of 22, Parliament Hill Mansions, Highgate Road, N.W.5, isaut horised 
to accept service of process and notices. 


336 ° 


COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


{Norz.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
pert of the та лава named. Many of the judgments may have 

een the parties or paid. Registered judgments 
are saci nee oe for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
_the Registry if satisfied in the Court books within 21 days.) 


BOLTON, Arthur (trading as A. BOURNE), 219, Nottingham 
Street, Sheffield, electrician. £10 14s. 5d. August 3rd. 

BROOK (IRVINE), LTD., Brooksmont Mills, Brighouse, electrical 
contractors, £23 12s. August roth. . 

CALDWELL, William (trading as CALDWELL AND SON), 26, 
Victoria Road, Hale, electrical engineer. £21 17s. 11d. July 
21st, and £41 19s. r1d., July 24th. | 

GRIFFIN, Mr. А. P., 11, Alma Street, Southport, wholesale elec- 

| trical agent. 415 138. 4d. July 25th. 

MORGAN, Mr. A. J. (trading as A. J. MORGAN AND CO.), 12/14, 
Regent Road, Liverpool, electrical engineer. £17 18s. 5d. 
August oth. 

READ AND CO, 7o, Victoria. Street, S.W., 
£24 15s. 2d. June rsth. 

SULLIVAN, William, Ivy House, Newchurch, near Warrington, 
electric lamp merchant. /то 5s. July 21st. 

WARD ELECTRICAL CO., Rosser Street, Neath, electricians. 


£13 15. July 25th. : 
WILSON, Mr. W., 27, Fowler Street, South Shields, electrical 
engineer. {22 135. rid. July 3rd. 


WRIGHT BROS. AND CO., 251, Fulham Road, Chelsea, electrical 
“contractors. £46 17s. 6d. July 28th. 


Receivership. 


CRAY INSTALLATIONS, LTD.—]. T. Matthews, of St. Michael 
Chambers, 126, High Street, Southampton, was appointed 
receiver on September 5th, 1922, under powers contained in 
debentures dated March 17, 1921. 


London Gazette. 


The following information is tahen from printed reports, but we 
cannot be responsible for any errors that may occur. 


Benkruptey Information. 

HECKELS, Matthew Octavius, 643, Welbeck Road, Walker, and 
Star Buildings, Northumberland Street, Newcastle-upon-Tvne, 

‚ electrical wholesaler and agent. First meeting, October 4th, 
тї a.m., Official Receiver's office, Pearl Buildings, 4, North- 
umberland Street, Newcastle-upon Tyne. Public examination, 
October 19th, 1 1 a.m., County Court, Westgate Road, Newcastle- 
upon-Tyne. 

Partnerships Dissolved. | 

RENSHAW AND MARSDEN (John MARSDEN, James Berty 
RENSHAW and Lawrence MARSDEN), electrical engineers, 
72, Penny Street, Blackburn, Lancaster, by mutual ,consent 
as from September roth, 1922. Debts received and рас by 
J. Marsden, who will continue the business. 

TARBUCK AND GILBERT (William TARBUCK and Gears 
GILBERT, junior), plumbers and decorators and electrical 
engineers, 150, Broad Street, Chesham, by mutual consent as 
from September r2th, 1922. Debts received or paid by = 
Gilbert, who continues the business. 


Electrical Imports and Exports. 


Imports.—The following are official values of electrical machinery 
apparatus and material imported into this country (s) during 
August, 1922, and (b) the aggregate figures from January Ist to 
August 31st, with increase or decrease compared with corresponding 
periods of 1921 :— 

Electrical machinery, (a) £174 934 (increase £126 572), (b) £911 776 
(increase £363 335) ; шу and telephone cables, submarine, 
nil; other than submarine, (a) £1 053 (decrease £3 324), | £19 152 
(decrease £44 645) ; А and telephone apparatus, (а) £48 947 
(increase £33 528), (b) £167 174 (decrease £73 902) ; other electrical 
wires and cables, rubber insulated, (a) £8 798 (increase £3 791), 
(b) £67 005 (increase £44 334); with other insulations, (a) £11 139 
(increase £4 565), v ) £40 914 (decrease £27 045) ; carbons, (a) £1 957 
(decrease £2 616), (b), £23 Ке (decrease £46 920) ; glow lamps, (a) 
£10 593 rue p 658), mu 044 (decrease £75 490); arc 
lamps and electric Ap UE ) £5 (decrease £344), (b) £289 
(decrease {0 306) ; parts of arc ane and scarchlights foes than 
carbons), (a) 4506 (increase £528), (b) £8 049 (decrease £5 395); 
batteries, (a) £20 210 (increase £17 2 251), (b) £58 488 (decrease £31 277); 
electrical instruments a E: de scientific), and electricity 
meters, (a) £5 344 (decrease £3 204), b) £44 854 (decrease £79 653) ; 
switchboards, (a) £428 (increase ae b) £2 426 (decrease £4 977); 
other electrical goods and apparatus, i Jm 958 (decrease £t 155), 
(b) £321 3895 (decrease £225 100.) Total of electrical 2 2 
apparatus and material (other than uninsulated wire), (a) £318 432 
(increase £178 098), (b) £1 780 751 (decrease £213 ay 
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Exports.—The exports of electrical machinery, apparatus and 
material (а) during August, 1922, and (b) from January Ist to 
August 31st, with increase or decrease compared with corresponding 
periods of 1921, were as follows :— 

Electrical machinery, (a) £248 888 (decrease £159 703), (b) 
£2 968 444 (decrease £316 081) ; E railway and tramway 
motors, (a )£11 006 (decrease £9 888), b) £117 306 (decrease £47 328) ; 
other и and motors, x 113 634 (decrease £103 418), 
b) £1 549 751 (decrease £290 ti) eee other electrical machinery, 
a) £123 588 (decrease £46 397), (b) £1 301 387 Vee £21 526) ; 
ee Bs telephone cables, Mun. (a) £46 782 (decrease 
£25 709), (b) £246 749 us {т 709 259); other than submarine, 
(a) £50 D (decrease £67 319), (b) £390 211 (decrease £714 465) ; 
telegraph and telephone apparatus, (a) £149 392 (decrease £33 808), 
(b) £ 1 297 375 (increase £20 320) ; other electrical wires and cables, 
rubber insulated, (a) £69 078 (decrease £19 352), (b) £428 145 (decrease 
£573 231); with other insulations, (а) £84 513 (decrease £51 506), 
(b) £709 195 (decrease £723 210); carbons, (a) £6572 (increase 
£3471), (b) £32 919 (decrease £21 909); glow lamps, (a) £37 808 
(increase £4 424), (b) £254 795 (decrease £87 645) ; arc lamps and 
searchlights, (a) £30 (decrease £2 567), (b) £4 240 (decrease £7 232); 
parts of arc lamps and searchlights (other than carbons), (a) ) £189 
(decrease £743), (b) £5 584 (increase £362); batteries, (a) £25 209 
(decrease £21 718), (b) £306 646 (decrease £196 123); electrical 
measuring instruments (commercial and scientific) and electricity 
(a) £33 738 (decrease £2 395), (b) £225054 (decrease 
£119 336) ; switchboards, (a) £5 293 (decrease £17 897), (b) £171 450 
(increase {18 223) ; other electrical goods and apparatus, (a) £105 386 
(decrease £26 092), (b) £785 835 (decrease £733 103). Total of 
electrical machinery, material and apparatus, other than ua- 
insulated wire, (a) £863 637 (decrease {£420 874), (b) £7 826 642 
(decrease £5 162 689). 


The TRAMWAY CRISIS has become more acute, and at the time of 
going to press there is a possibility of the stoppage of the services. 
On Tuesday there was a national delegate conference of the Trans- 
port and General Workers' Union in London, when it was stated 
that a series of meetings throughout the country had protested 
against the proposal of the Municipal Tramways Association to 
terminate the sliding scale agreement and to reduce the wages of 
tramwaymen by 125. a week, the cut to operate in three monthly 
instalments of 4s. each. The conference adjourned, as a meeting 
of the Joint Industrial Council of the tramways industry had been 
summoned for Wednesday. 


Prices of Metals, Chemicals, etc. 


"CTumsDAY, SEPTEMBER 19 
Price. Inc. Dec. 
Copper— 
Best Selected .. per ton £65 15 o — 
Electro Wirebars .. "y £71 15 о IOS. 
H.C. Wire, basis .. ов. оа. Д4. 
Sheet s D os, rojd. — 
Phosphor Bronze Wire ( Telephone)— 
Phosphor Bronze Wire, 
basis 


EMEN 


.. рег lb. 1з. 2d. wd. = 
Brass 60/40— | 
» i ee ээ 7d. sd == 
Sheet, basis à T 94d. — — 
Wire, basis ie re rodd. — — 
Pig Iron— ` 


Cleveland Warrants perton {4 17 6 — | — 
Galvanised steel | 
wire, basis 8 S.W.G. ,, £18 о о — — 


Lead Pig— 
English ee oe £25 5 о DET 5S. 
Foreign or Colonial ^n £24 2 6 — 28. 6d. 
Tín— 
Ingot $us “2 > £159 2 6 — 58. 
Wire, basis .. per Ib. 2s. 2d. — — 
Aluminium Ingots .. perton {100 о o — — 
Spelter .. idi e £31 12 6 2s. 6d. — 
Mercury P .. per 'bottle £13'10 о 155. — 


Sulphur (Flowers)—Ton {9 108. 
» (Roll-Brimstone)—per ton 
8 тоз. 


Sodium Chlorate—Per lb. 3d. 

Sulphuric Acid (Pyrites, 168°) 
per ton, £7 103. 

Sodium Bichromate.—Per lb. 5d. Copper Sulphate.—Per ton, 

Borie Acid (Crystals). Per ton {60. £26 5s. 

Rubber.—Para fine, rojd.; plantation 15% latex, 71d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W. T. Henley's Telegraph 
Works Company. 


The Editorial, Advertisement and Publishing Offices of ‘ Tue 
ELECTRICIAN " are at 8, Bouverie Street, London, E.C. 4. Tele- 
grams 1 Bentrotric, Fleet, London. Telephone t City 9852 (6 lines). 

The subscription to “ THE ELECTRICIAN " £s {1 50 pe аннин 
in the United Kingdom and {1 10 o per annum Abroad. Advertise- 
mens Rates can be obtained on application to the Manager. Adver- 
lisement copy and blocks should be received on the Friday preceding 
date of publication. 
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Notes of the Week. 


A Wireless Exhibition—and After. 

AT the present time no issue of an electrical journal 
purporting to deal with trade promotion would be complete 
without some reference to wireless developments. Wireless 
has descended, or at least changed, from a science into a 
trade. Ithas done more ; it has become a matter of popular 
interest. And while broadcasting still delays we hope 


` the delay is not for long, and in any event much of value 


to both the scientist, the technical man and the amateur 
can be derived from a visit to the Wireless Exhibition at 
the Horticultural Hall, Westminster, which opens to- 
morrow. From a preliminary survey of the exhibits, 
which we give in another column of this issue, it will be 
obvious that all concerned have tackled this rather new 
idea with enterprise and ingenuity, and we feel sure that 
success will wait upon their efforts. Much is expected in 
every way from this identification of the general public 
with scientific progress, but the greatest benefit that will 
follow will be a more intelligent and saner appreciation of 
the modes of scientific thought. This is a great educational 
work which cannot fail to be of great good. 


The Hot Water Problem. 

THE problem of water heating in its relation to electricity 
supply may be stated as the provision of one or two hot 
baths per week per person from thermal storage water 
heaters, preferably run continuously, with the addition of an 
auxiliary heater of 2 to 4 kW for emergency purposes. A 
small bath requires about 15 gallons of water at 110°, each 
lavatory draw-off requires about 14 to 2 gallons of water 
per hour in use at 110° and the scullery draw-off requires 


about 2 to 3 gallons of waterat 160° per hourinuse. This, while 
stating the problem ofhow much water must be provided, also 
indicates the sort of revenue that would be forthcoming 
from such a load. This is evidently high, and therefore, 
altogether apart from the ideal of securing all-electric 
houses, is worth working for. One authority, in fact, has 
placed the revenue for hot water supply at at least 50 per 
cent. of the revenue from the other apparatus in the home, 
and it is a revenue which should prove most remunerative 
and be easily obtainable if some thermal storage device 
with a roo per cent. load factor were employed. 


Distribution Questions. 

Ir may also be pointed out that very little copper 
is required to supply such low wattage water storage 
apparatus, though their use requires an automatic 
switch whereby an appropriate amount of the water 
heater element may be cut out as the other load comes 
on. An ideal combination would be a low wattage 
heater in continuous operation which would take care 
of the average normal demands of each draw-off, while for 
emergency demands a 2, 4 or 6 kW heater could be provided 
in the same tank. The low wattage heater could be sealed 
up for continuous running, and the current for it could be 
supplied at a specially low rate, while the high wattage 
emergency heater could be supplied from the ordinary power 
rate in those districts which have not a flat rate for lighting, 
heating and cooking. On the other hand, where low 
wattage heaters are installed they could be connected 
to the ordinary lighting circuit, and the known current 
consumption could be charged for at a fixed rate per 
quarter and credited to the lighting meter rate of con- 
sumption. This is already being done in Westminster and 


Hammersmith. 
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Electricity in the Bakehouse. 

On another page of this issue we publish two articles 
which should be of interest to electricity supply engineers 
anxious to improve their loads and to increase their 
load factors. They provide information about a field for 
development which, though not exactly new or untouched in 
this country, has hardly had the attention it deserves. 
This is the baking load, including in that term not only 
bread, but pastries and other food which is sold in a 
cooked form. Now bread is a necessity of existence and 
pastries and cooked food are two of the most potent 
lubricants of civilisation. The market is not only large, but 
is likely to increase, and much of the work is carried on at 
night. The baker is therefore a consumer who is worth 
encouraging, and work on the design and manufacture of 
apparatus for his particular use may well be repaid many- 
fold. 


Why Progress Lags. 

THAT, however, is for the future, and Mr. KUHN gives 
one reason why in this country more has not been done. 
To dismantle the existing ovens and install electrical 


equipment in their place means a transition stage when . 


everything is out of gear, and a stoppage of production 
which can hardly be permitted. Fuel conditions in 
Switzerland, however, necessitated something being done, 
and Mr. KUHN gives details of a number of ingenious 
arrangements whereby the older type of baking oven was 
converted either partly or wholly to electrical working 
without any stoppage of the bakery. From the results he 
gives it will be gathered that the experiments have both 
technically and economically been an entire success. An 
even temperature is obtainable and two loadings of bread 
and one of pastry can be obtained from one heat charge. 
A saving in labour is possible, and such incidental advan: 
tages as greater cleanliness and more even quality of product 
may also be mentioned. 


A Word of Warning. 

Вот here a word of warning is necessary. The successful 
results obtained depend on low rates and especially the 
provision of a night tariff between the hours of 8 p.m. and 
6 a.m. The present ruling night tariff in Switzerland is o:5d. 
per unit, as against 0:74. in the daytime for a similar load. 
For baking, in fact, a tariff of this kind is of importance, 
both to the baker and to the electricity supply authority. 
For the oven can be heated up during the night and baking 
carried on during the more expensive period with the 
expenditure of a small extra amount of current on the 
higher rates. While as baking is mainly carried on during 
the night the load factor is improved without the maxi- 
mum demand being affected. In considering methods of 
trade promotion this is certainly a field which should not 
be neglected. 


The Contractor and Electrical Development. 

IN an article by Mr. W. J. Hiscox, which we publish else- 
where in this issue, among much with which we do not agree 
Is one point that may well be stressed—the opportunity, 
and indeed the duty, of the contractor of pushing the 
electrical business. Mr. Hiscox speaks disrespectfully of 
the showroom, trade, and other advertising, and the 
canvasser as a means of increasing business, but of the 
contractor he says that he will always be listened to, and 
when in the house (on other business) will have every 
opportunity of explaining his point by practical demonstra- 
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tion. Having made his opening, feminine psychology will 
do the rest. Now, true as this is, we are afraid the con- 
tractor does not always seize his opportunity. All other 
branches of the electrical industry have some sense of their 
own shortcomings, and that in itself is a healthy sign. 
But the contractor, as far as we can gather from his excur- 
sions into publicity, both singly and in mass, is particularly 
pleased with himself, and we cannot quite see why. “ The 
local contractor," says Mr. Hiscox, "is the man upon 
whom the hopes of the supplier are fixed, and the sooner 
the two come to an understanding the sooner will advan- 
tages of electrical appliances be known to the householder.” 
But the supplier has begun to despair of the contractor, 
and where there ought to be unity there is division, so that an 
important part of the machine is not working as it ought. 
It is time a change was made for the good of all concerned. 


Convenience Outlets. 

ACCORDING to the latest news from America, the campaign 
for a greater number of convenience outlets—that is, places 
to which electrical apparatus other than lighting fittings 
can be connected in the home—has been moderately suc- 
cessful. One '' baseboard outlet " to every four lighting 
sockets seems to be about the proportion, and the average 
load for each such point is 385 W. These figures are 
based on an analysis made on a large block of flats on the 
New York Edison Co.’s system, where the lighting 
load was 114 kW, the power load 138 kW, and the domestic 
load 148 kW. Cooking devices numbered 123, ranged 
from large ranges to electric toasters and included 23 
percolators.. Forty-two flat irons were found, three hair 
curlers, two hair dryers and one electric heating pad. 
Nevertheless it is reported that the smaller flats “ fairly 
blossom " with toasters, grills, percolators and other 
small table appliances, so that altogether domestic elec- 
tricity is coming to its own and is already the largest load 
in the building. 


Housing Schemes and Electricity. 

SOME such campaign is badly needed over here. This - 
is an era of housing schemes, and we have recently had the 
opportunity of inspecting a number of houses where the 
imagination of the architect and the enterprise of the builder 
have been allowed full play, with results artistic and other- 
wise. But much as these houses differ in other ways, they 
are alike in this—the small number of plug connections. 
Some houses—and these are houses designed for middle- 
class people—contain exactly none. Others contain one, 
generally in the principal living room, and often, but not 
always, only suitable for a reading lamp or small 
appliances. This is not good enough. We, as electrical 
engineers, must impress architects and builders with the 
fact that more plugs must be provided. Each living room 
should have at least two, one sufficiently large for a heater 
and the other capable of taking the smaller domestic 
appliances. Bedrooms should be equally served ; and this 
is only a minimum requirement. It is useless to expect 
the development of the domestic electric load if the house 
has to be half pulled down before the apparatus can be 
used. | 


A Wiring Problem. 

WE gather that Mr. R. G. TYLER put forward the argu- 
ments which appear in the article which is published else- 
where somewhat fearfully, on the score that they were 
opposed not only to the policy of this journal but to the 
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ideas of many influential people in the electrical world, 
We do not think he need have been afraid. His argument, 
as we understand it, is briefly this: In accordance with 
economic laws the cost. of wiring will gradually fall, 
but it would be a mistake to hasten that fall by the 
use of inferior material or by sacrificing safety. This 
general fall is not affected by ише rises which may 
occur owing to improvements being made in details of the 
systems employed. We see nothing to object to in this. 
Nor can we controvert, if we wanted to, the statement that 
improvements should be dispensed with on account of price 
or that the return to discredited systems of wiring would 
be a mistake. There is, however, one point to which Mr. 
TYLER does not refer directly, but which is certainly present 
in his argument by implication. Safety and surety we must 
have, it is true ; fool-proof apparatus is essential, advan- 
tageous, long life may be desirable, but we do not want 
to exaggerate these factors. No one would argue that a 
runabout should be built on the same lines as a tank, and 
the argument is equally applicable to electric wiring. We 
must use good material, but there is no need to squander it, 
and a reduction in cost may be obtained in that way ae 
with the method that Mr. TYLER suggests. 


The Hereford Rural Supply Scheme. 

WE regret to notice that the interesting rural electricity 
supply scheme, upon which Hereford Corporation embarked 
three years ago, is likely to suffer from having been born 
out of due time and from the subsequent industrial 
depression. In THE ELECTRICIAN for October 22nd, 1920, 
we described what had been done to give neighbouring 
farms an electricity supply and commented favourably on 
the projected extensions. But as in many other fields the 
financial results have not been so satisfactory as were 
anticipated, and naturally, if not justly, there has been an 
increasing volume of criticism of the Electricity Committee’s 
actions. This criticism culminated in the appointment of 
a Special Committee to investigate the position. Though 
this latter committee has not yet completed its inquiry, 
enough has been brought to light to justify the statement 
that sufficient control was not exercised by the Electricity 
Committee over the financial and business side of the 
undertaking. 


An Unfortunate Check. 

IT is true that the scheme was undertaken on the 
strength of a grant by the Development Commissioners, 
who placed a time limit of three years on the execution of 
the work, but subsequent events have shown that it was 
unwise to expand the rural transmission lines so rapidly 
at a time when the price of materials was very high. It 
appears from the investigations of the Special Committee— 
that the accounts have been kept so loosely that it 1s 
impossible to allocate the expenditure on the various 
sections, that the costing clerk who was supposed to have 
checked the time sheets was engaged on other work, and 
that the Committee did not control the various items of 
expenditure. The moral of the Hereford inquiry seems to 
be the necessity for vigilance on the part of a Committee 
which is spending public money on what is practically a 
speculative, though useful, public enterprise and for close 
attention being paid to the financial details. We are inclined 
to think that extensive rural networks should be carried 
out by a joint electricity authority or by a power company, 
and regret that what at one time looked a promising 
experiment should have gone so wrong. 
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Forty Years of Electricity Supply. 

THE “ Electrical World" of September 9th, which, owing 
to the vagaries of the Post Offices concerned, only reached 
this office last Friday, is largely devoted to articles cele- 
brating the fortieth anniversary of electricity supply in 
New York. The history of this successful endeavour is 
closely bound up with the name of EpIson, whom our 
contemporary, with some justification and perhaps a little 
exaggeration, describes as “ the most widely known man 
in the world." The original power house in Pearl Street, 
New York, was opened on September 4th, 1882, one of the 
dynamos being switched on by Mr. Joun W. Lies, who is 
now a vice-president of the New York Edison Company. 
The original load on the station was 400 8 c.p. incandescent 
lamps, but this quickly rose to 1 284, and by the end of 
the year 5 328 lamps, representing 231 consumers, were 
being supplied. The corresponding load on the mains of 
New York Edison Co. is now 21 500 ooo lamps. Although 
a number of small isolated plants had been at work before 
this date, Pearl Street is interesting as being the first public 
supply in the city. The story of this progress is one 
of small beginnings and subsequent developments 
of which we have not seen, or are likely to see, 
the end. It is a history familiar enough in the 
electrical industry, for, as our contemporary remarks, 
“ electricity turns the wheels of industry in ever-increasing 
proportions," and in another forty years, great as has been 
that progress since 1882, the historian will be astounded at 
the difference between then and now. 


American Penetration of Europe. 

THERE is a good deal more than meets the eye in the 
American Government's determination to keep free from 
But in the United 
States business is always put well in front of politics and 
it must not be supposed that the commercial possibilities 
of Europe are being neglected. Americans may indeed 
derive some satisfaction from the complete manner in 
which we have allowed politics to prevent the reconstruction 
of European trade. Evidence on this point is forthcoming 


in an unexpected and indirect way from a perusal of the 


pages of “ The European Comrnercial," the new journal 
which has just been published in Vienna. In fifty pages 
of varied discussions of business matters in twenty different 
countries of Europe, writers, who are in every case English- 
men, have fallen into the European habit of quoting the 
exchange in dollars. When we find an English journalist 
in Warsaw discussing the commercial situation and in the 
most casual and natural way using the dollar in all his 
references to exchange matters, we obtain a striking 
indication of the true state of affairs and one from which 
a useful lesson may be learned. 


Courage and Discretion. 


Courage has been defined as victory over fear; 
cowardice as defeat by fear. Cowardice is also called dis- 
cretion. In military circles it is properly punished with 
great severity, but, as the recent report of the Shell-Shock 
Committee shows, it is a complex phenomenon and, 
except in war, often brings commendation and great 
reward. As both psychological states are evidently present 
in the electrical industry at the present time, anexamination 
of their several and mutual effects may be worth while. 
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A Proverb and a Modification. 


There is a proverb to the effect that it is better to go 
forward and die than to retreat and die. Some members of 
the electrical industry have modified this into the form: 
It is better to go forward than to retreat, but don’t go 
forward until you are pushed, for that is easier, demands 
no intellectual strain, and leaves more time for golf. But 
at best such counsel is only qualified cowardice and com- 
prises all the bad qualities that are inseparable from the 
much vaunted middle course. There may be many reasons 
for recommending such a course, but in the electrical 
industry its pursuit is simply due to laziness and will 
lead to one of two results. Either the proud possessor 
will yawn himself to death or he will wake up. In the 
former event electrical development will be well rid of him. 
In the other it will have gained a valuable recruit. 


The Causes of Cowscretion Obscure. 


The state of those who are afflicted with what may be 
called ‘‘ cowscretion " is less easy to analyse. A Royal 
Commission ought to enquire into its causes, and, if 
possible, its cure. А superficial examination shows 
no reason for its persistent occurrence. For though 
since its earliest days the electrical industry has beer 
handicapped by legislative interference, this interference, 
though unpleasant, has been like the east wind, not without 
its stimulating effect. And legislative interference apart, 
development has only been checked by the inertia of those 
who should have primarily been concerned with encouraging 
the progress of industry in every possible way. 

For though there have been cases where apparatus has had 
to be discarded on account of its failure to perform the work 
for which it was designed and much labour and experiment 
have been necessary to obtain more than one commer- 
cial article, there has been no real set back or over- 
whelming failure. Indeed where equipment has been 
discarded it has generally been because something has been 
found which will do the work better. And this, far from 
being a reason for commiseration, is a most healthy sign. 


An Uninterrupted Course of Development. 


The history of the electrical industry, whichever of its 
phases we examine, therefore shows an uninterrupted 
course of development and is a record of constant progress. 
The domestic field is no exception to that rule. Since the 
first electric cooker was placed on the market enormous 
improvements in design and manufacture have been made, 
and these improvements have been increasing both in 
number and in quality during the past few years. It is 
true we have not yet found the perfect cooker (for which 
some sigh), and it is pretty certain that we never shall. 
But there is consolation in this, that if the perfect cooker 
were found, the decline of the electrical industry would 
have begun. 


Conditions at No Time More Propitious. 


On the other hand, we have obtained from experiment and 
practice a reasonably efficient cooker which further expe- 
rience will improve as occasion arises. Mr. A. F. BERRY 
justifiably emphasises this point elsewhere. The same is 
true of irons, kettles, shaving pots, vacuum cleaners, mincers, 
coffee percolators and all the other electrical equipment 
which is now available for domestic use. Until, as Mr. 
BEAUCHAMP has truly said: “ At no time in the history of 
this industry have the conditions been so propitious for 
pushing the domestic load." 
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Efficiency and Efficacy. 

And yet in the face of this very encouraging state of 
things we cannot fail to notice the presence of that 
cowardice (or cowscretion) for which there is nothing that 
has so far happened to account, and for which for that very 
reason it 1s difficult to find a cure. Apart from laziness 
only two causes have so far as we know been suggested 
for its occurrence: the distraction caused by political 
strife (and the consequent uncertainty over the future of 
electricity supply) and the undue weight given to theoretical 
factors such as heat values, with a failure to realise the vast 
difference between efficiency and efficacy in the employ- 
ment of domestic apparatus. It is for that reason that 
so many electrical engineers are either openly or covertly 
in sympathy with the gas industry and its specious argu- 
ments on this and other questions. 

The Analysis of Cowscretion Necessary. 

That, however, is only a partial explanation, and we 
should therefore like representatives of those who believe 
that there is no future for the domestic electric load 
(and they are to be found in all branches of the industry) 
to come forward and give reasons for their attitude. To 
publish those reasons would be the first step towards 
understanding them and to understand them would be the 
first step towards showing their unsoundness. At present 
we confess we cannot see that they are based on eithe[ 
history or reason ; and can only explain them by supposing 
that the electrical industry is growing old. 


The Extent of Domestic Development. 

We must, however, leave this interesting psychological 
problem, which is both a warning and a portent of wbich 
the industry generally should take full cognisance, and 
turn to a consideration of certain matters in electricity 
supply which are now principally the concern of the 
courageous, but which we hope will before long be the 
concern of every one. 

In our special Spring Trade Promotion number six 
months ago we gave some figures of the extent of domestic 
development in the United States, pointed out how little 
had been done compared with what there was to do and 
remarked that development was probably still less in this 
country. The lesson that can be learnt from that state- 
ment may here be repeated in another way. Authoritative 
figures from the United States indicate that not more than 
30 per cent. of the existing houses are wired, not more than 
6 per cent. are “ well " wired, and not more than 2 per cent. 
are completely fitted electrically. In this country the 
corresponding figures are probably ro per cent., I per cent., 
and a half of т per cent. respectively. 

Much Ground to be Covered. 

These figures are not published in any spint of odious 
comparison (we do not believe in that), but to show the 
extent of the ground that has yet to be covered, even if we 
stick to the purely domestic load and concern ourselves 
with cookers, heaters, kettles, irons and such like apparatus 
for use in the house. The terrain is, in fact, appalling 
from its very size, but courage may be drawn from the fact 
that people generally are now receptive of the domestic 
electric idea and that the Clerk of the Weather has very 
kindly developed that receptiveness by providing a climate 
of which it is difficult to speak in Parliamentary language. 
For on those cold, damp and dark summer days, when the 
houscholder returns from his holidays and views his closed- 
up house and overrun garden with something like despair, 
the “electrical developer" has an excellent chance of 
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hammering in the advantages of the electric idea with 
pleasure to the consumer and prosperity to himself. 


| Existing Domestic Development. 

Encouragement may also be derived from a study of 
what has already been done in this country in domestic 
‘development. That is a great deal actually if not 
relatively. At Woolwich, for instance, there are 300 houses 
which are “ all-electric,” except for one coal stove. The 
result has been astonishingly satisfactory, as will be 
admitted when some figures which we hope to publish 
shortly are studied. Mr. KEATs himself admits that he 
took the first steps with “ cold feet," but now his feet are 


qute warm, both with exercise and with satisfaction. 


There have, of course, been some difficulties: one of the 
most important of which concerns the psychologist rather 
than the engineer. The Labour party agitated to get 
electrical cookers installed, thereby exhibiting the advanced 
ideas they hold; but the Trades Unions wished the men 
who were doing the maintenance work to be paid at a 
prohibitive rate, thereby exhibiting inconsistency. But 
perhaps they also are waiting for the perfect cooker and 
think that maintenance should be unnecessary. 

Similar tales of development are told in Brompton, 
Marylebone, Hackney, Newcastle-on-Tyne and Glasgow, 
at Westminster, St. James', and Brighton. At Newcastle 
there are approximately 500 domestic cookers in use, 


at Glasgow 400, at Hackney roo, and at Marylebone 


600. It is, therefore, evident that’ something has been 
done by those who disdain to wait for the perfect cooker, 
and, curiously enough, these pioneers exhibit no signs of 
depression nor their undertakings of financial instability, 
but, on the contrary, are anxious to go on and do yet more 
to develop revenue-earning load. 


Developing the Domestic Load. 

Having, therefore, disposed of the plea that there is 
nothing in the domestic load, the next step is to discover 
how it may be developed. The answer is by hiring, suitable 
tariffs and propaganda. And. the greatest of these is 
propaganda. ‘ The whole trouble," says Mr. KEATS, “ is 
want of education." That is true enough. But it is a 
want that can be filled. The British Electrical Development 
Association exists to fill it, and as a sign of the times we are 
glad to learn that even during August there was an increase 
in revenue of £500 from thesale of literature. Still, it might 
be more. Again E.D.A. is about to embark on a campaign 
of seasonal advertising, a co-operative effort which is 
worthy of the most hearty support. 


Window Lighting as an Aid to Business. 

. This brings up another matter which may be mentioned 
IN parentheses, a matter which is peptonised in the slogan, 
“ Make your window work overtime." E.D.A. is going to 
make a special effort to emphasise this idea during the next 
few months and to advance the cult of the “ Silent Sales- 
man.” Late lighting of this kind is pre-eminently a type 
of business in which contractors should take more interest 
than they are doing, for it stimulates an interest in 
electricity which may be exhibited in many profitable ways. 
Here, again, is a chance for supporting and taking advantage 
of E.D.A.’s seasonal advertising, which, needless to say, is 
being further developed, and would be still further developed 
were more funds available. 


Saving and Propagation. 
But Propaganda must not stop at placing the advantages 
€rivable from the greater use of electricity before those 
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who stand to benefit from its employment. To do only 
that is to sow the seed and give no further thought to its 
propagation, a policy which does not result in a successful 
harvest. There is, in fact, no doubt that some means of 
demonstrating electrical apparatus is necessary in the area 
of every undertaking. Whether this showroom js to be 
run by the undertaking itself, by the contractors, or by 
both, are details which we need not discuss, but a showroom 
there must be, and, as Mr. L. L. ROBINSON well points out 
on another page of this issue, its successful operation (and 


jt is no good unless it is successful) necessitates the avoid- . 


ance of certain pitfalls and the presence of certain qualities. 
There is, of course, a school which says that showrooms are 
no good. We commend them to the care of those who 
know, merely remarking that some showrooms are no good. 
We found that out years ago when “ An Innocent " paid 
some visits. 


i 


Vision and Enterprise Necessary to Progress. 


But that is not the end of the story: vision and enter- 
prise, propaganda and showrooms, the right tariff and 
hiring will encourage the commercial side of the develop- 
ment of domestic load. Indeed the state has already been 
reached when it may be said that, technically speaking, 
we have got as far as we can with lighting, heating, cooking 
and power in the middle-class house. We have not fully 
developed the load, perhaps we never shall, but we have 
at least the appatatus that makes that development 
possible. But in getting so far we have not yet 
reached the “ all-electric " house owing to the hot water 
difficulty, a difficulty which we are told with com- 
placent reiteration cannot be solved. Of course it can be 
solved. Its solution may be more difficult than some of 
the problems which electrical engineers have already 
successfully tackled; but not more difficult than others. 
Here again the matter is one of suitable apparatus and 
So far it is disappointing to find that most of 
the progress has been made on the Continent, where, as Mr. 
KUHN shows in an article on another page of this issue, 
night rates are successfully and economically applied not 
only to domestic water-heating but to baking ovens. Ап ` 
attempt to tackle the problem has also been made by the 
combination of an anthracite water-heater and oven with 
electrical elements for marginal heating. 


Some Essential Matters. 


Returning to commercial questions, in the solution of 
which it is perhaps most necessary to show energy and 
enterprise at the present time, the essential matters to note 
are that there is an ever-increasing demand for domestic 
apparatus, and that this demand can be stimulated by pro- 
paganda, encouraged by hiring, and secured by suitable 
tariffs. That to do all these things most successfully 
requires co-operative effort, effort which can be effected 
generally through the Electrical Development Association, 
and particularly in the area covered by each undertaking. 
There is so much that can be said about the cleanliness, 
healthiness and convenience of electricity, so many people 
who might say it and so many people waiting to hear it, 
that it would be a pity to do no more than we are. For the 
extraordinary thing about this campaign is that it is no 
case of a voice crying in the wilderness, but of a people 
waiting to be converted. The more shame on the electrical 
industry if it does not freely take advantage of the great 
opportunities that-are being offered it. 
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The Development of the “Other Uses” Business. 


By L. L. ROBINSON. 


In the past the acquisition of new consumers, converts 
from gas to electricity, for lighting and power has been so 
easy and has kept undertakings so busy that the develop- 
ment of the business in the direction of “ other uses " has 
been sadly neglected. Except in rich districts the “ other 
uses " consumers cannot be obtained upon a large scale 
without a low price per unit, which many managers appear 
to regard as unremunerative. But are low prices such as 
Id. per unit unremunerative to undertakings where the 
fuel cost is about 3d. per unit ? 

The most important of the ' other uses " in London are 
cooking and heating. It is probable that the price at 
which such supplies are provided has been based upon a 
substantial over-estimate of the effect which such loads 
will have upon overhead costs. without giving sufficient 
credit for the ‘effect which they will have in the way of 
increased output. 

The Woman in the Home. 

There can be no doubt whatever that with a proper hiring 
organisation, electric heating and cooking will prove itself 
very much more acceptable to the “ Woman in the Home ” 
than gas heating and cooking. Electricity at 1d. per unit 
costs 29d. per therm, while gas costs 11d. per therm. But 


Fic. I. —GENERAL VIEW OF SHOWROOM AT HACKNEY. 


an electric radiator puts 75 per cent. of the heat bought 
into the room as radiant heat, while the gas radiator only 
contributes 50 per cent. (if a good one) of the heat into the 
room as radiant heat. As no air has to be heated up 
for combustion and lost up the chimney in order to promote 
ventilation and take the fumes away from an electric fire, 
the remaining 25 per'cent. goes into the room as convected 
heat, and the over-all efficiency is 100 per cent. Clearly, there- 
fore, electric heating, even on a theoretical basis, is very 
little more expensive than gas heating. When the economy 
due to facile control is taken into account, electricity at 1d. 
per unit for heating is actually cheaper than gas. The 
heating load will only affect the general run of overhead 
charges to a small extent. It will affect the peak to some 
extent, but generally it will augment the load on a cold 
morning when it does not matter. 


No Plant Overioading. 


Exceptionally it will cause a large increase of load, but 
so seldom that the devotion of normal reserve plant to 
meet these emergencies may be regarded as a fair business 
risk. These disadvantages are balanced by the enormous 
advantage of selling many more units per consumer per 
annum, which will tend to reduce the overhead costs per 
unit very materially. On this point it is rather amusing 
to call to mind what a fuss we make about a pound either 


way on the cost per kW of plant, while we are content to 
load a {10 service with 03 kW when it can easily carry 
5 kW. My opinion is that 14d per unit in the richer, and 
Id. per unit in the poorer districts of London will make a 
successful bid for the large scale heating and cooking 
business, and that at these prices it will be remunerative. 
If an undertaking has such high fuel costs that it cannot 
do business on these terms, it ought to go out of the 
generating business and take a bulk supply from a more 
efficient source. 


Cooking the Best Business. 
If, as I think, the heating business is worth cultivating 


by means of organised hire campaigns and a cheap rate, 


the cooking business is very much more so. There is 
reasonable argument for a lower rate for cooking than for 
heating, but complications are objectionable. The rates I 
have set out above are more than competitive for cooking, 
they are decisive, because the thermal efficiency of electric 
cooking is enormous compared with the thermal efficiency 
of gas cooking, and the improvement of food taste and 
reduction of waste impress themselves upon every user at 
once. If the cooking and heating businesses are skilfully 


Fic. 2.—ANOTHER VIEW IN THE SHOWROOM. 


developed together, the large profit on cooking will help 
out the rather cut price on heating. 

Not all engineers appear to realise the enormous diversity 
of the cooking load, nor that it fits comfortably into the 
normal load curve in the early morning for breakfast, on 
the declining tail of the morning power load for lunch and 
just after the lighting peak for late dinner or supper. It 
is a good Sunday morning load, and is a summer rather 
than a winter load. ў 

Electric cooking to most people, and electric heating to 
some, are new ideas, and the public mind has been carefully 
cultured by the gas industry-to believe that they are costly 
luxuries. It is unreasonable, therefore, to expect many to 
buy heaters and cookers outright. To promote rapid 
growth of this business, the undertaking must show con- 
fidence by offering the- goods on reasonable hire terms, 
relieving the consumer of all risk. 


Free Installation Advisable. . 


Another excellent plan is to supply all kinds of installa- 
tions free of initial cost, charging by prepayment meter 
the ordinary rate for the energy plus a reasonable sum, say 
2d. per unit on lighting and 4d. per unit on cooking, to 
meet the costs of the installation. Кр 

Cooking is by no means “in its infancy,” but it is 
youthful still. Apparatus is very good indeed, but not 
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quite perfect. But practical experience in all sorts of 
houses with all sorts and conditions of cooks, will bring 
out the few remaining weak spots. If the undertaking 
rents the apparatus, improvements can be based upon the 
solid practical experience gained from each fault, and the 
troubles, which become fewer with every month of experi- 
ence, can be eliminated without cost or anxiety, and 
with very little inconvenience to the consumer. My 
experience is that an undertaking which is really out to 


Fic. 3.—THE DEMONSTRATION ELECTRIC KITCHEN AT HACKNEY 


promote business will be backed enthusiastically by the 
manufacturers who are only too glad to co-operate with 
the suppliers of energy, and to make improvements which 
are suggested by careful constructive criticism. 

There is no legal bar to hiring, etc., by the under- 
taking. Any undertaking can work under Clause 23 of the 
Electricity (Supply) Act, 1919. Undertakings in the 
L.C.C. area will find that they have even more elastic 


. powers under the Section 27, London County Council 


(General Powers) Act, 1906. 
Starting a Cooking Business. 


A good way to start the cooking business is to hold a 
local electrical domestic labour aids exhibition, where the 
selling staff must be strongly represented. E. D. A. will 
tell you how to do it, and is in a position to give substantial 
assistance. Don't let the people wander in and out with- 


out attention. 
Between them some of your staff are sure to know all 


the people that really matter. Each person as he enters 


must be welcomed and interested by a personally conducted 
tour, and all the exhibits explained from a neutral point of 
view. А prospective consumer is much more readily 
influenced by this sort of reception than if he wanders 
round, and is dealt with casually by the various exhibitors’ 
salesmen whom he does not know and possibly suspects. 

Exhibitors cannot be too careful as to the men they 
select to take charge of their stands. Enthusiasts are 
wanted who really know all about their exhibits and have 
taken the trouble to learn all about the local supply. 
The pretty boy smoking cigarettes is quite useless. Correct 
psychology in salesmanship is much more important than 
abstruse technical knowledge. | 

You cannot expect exhibitors to stand the cost of 
exhibiting if the charges for energy are unreasonable, yet 
if the rates are right, such volume of business is sure to 
result that they can pay a reasonable rent for space which 
will render the financial burden of the exhibition upon the 
undertaking a light one. It is good policy to supply 
unlimited energy to exhibitors free, so that the exhibits 
will be alive. Don’t spare the juice and spoil the exhi- 


bition ! 
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The Best Advertisement. 


When introducing a new line the best advertisement is 
obtained from the unbiassed opinions of consumers, At a 
recent exhibition, no less than 50 cookers were sent out on 
three months’ free trial on the conditions set out jn the 
following notice :— | 


ELECTRIC COOKERS ON TRIAL FREE. 


The first fifty cookers ordered from the Hackney Electricity 
Department at this exhibition will be supplied on trial for three 
months, without any financial liability upon the consumer, except 
to pay at the ordinary rates for the electricity used during the trial 


The conditions of the trial are :— 


(т) That the consumer must be a ratepayer in Hackney, and a 
consumer of electricity in Hackney who is using electricity for 
ighting and gas for cooking at the present time. 


(2) That at the end of the trial, the consumer will give a written 
report to the Electricity Department upon the relative advantages 
of electricity and gas for cooking. 

_ (3) That this report shall become the Council's property with the 
right of publication. | 

(4) That the consumer must not be a holder of any class of 
Gas Company debentures or shares. 


(5) 1f at the end of the trial the consumer does not desire to 
continue the use of electric cooking, he must allow the Council to 
remove the cooker and wiring at their own expense. | 


(6) If at the end of the trial the consumer desires to continue the 
use of electric cooking, he shall, from that date, pay such hire or 
ae price as shall have been quoted to him when he accepts this 
offer. 


This offer has created a live interest in the district and 
already testimonials are coming in which are being used 
in advertisements. The object of the offer was to show 
confidence and willingness to serve. 

The following sample advertisements illustrate how the 
Gas Company was stirred up, the silly advertisement they 
were prompted by their wrath to publish, and the use 
which has been made of it :— 
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BY THE GAS COMPANY. 


ELECTRICITY FOR COOKING. 
An ounce of fact is worth a pound of claim. 


Householders and others who may have had their interest aroused 
by claims made that electricity is cheaper and better than gas for 
cooking will be interested in the following statement of practical 
experience issued officially by the National Kitchens Division of 
the Ministry of Food, in correction of statements favourable to the 
use of electricity made in the first edition of their handbook : 

“ The Division's experiences of electricity for cooking have been 
anything but favourable. Gas appliances are more constantly 
reliable and much cheaper to instal and maintain: and they con- 
sume less fuel.” 

Further particulars of “ experience anything but favourable ” 
bought by the National Kitchens Divisions and by others who have 
been persuaded to experiment with electricity for cooking will be 
readily furnished to Hackney residents, who may be reminded that 


It is cheaper to borrow experience than to buy їй. 


THE Gas LIGHT AND COKE Co., 
Horseferry Road, S.W.r. 


BY THE ELECTRICITY UNDERTAKING. 


HACKNEY ELECTRICITY DEPARTMENT AGREES 
WITH THE GAS COMPANY. 


That an ounce of fact is worth a pound of claim. 


One of the Gas Company's allcged facts is that electricity failed 
in the national kitchens. But the point is beside the mark, for 
Hackney electricity was never used in the National Kitchen. 

Now—here is an ounce of fact. . It is bang up-to-date. And it 
is Hackney fact. ` 


To wit: 


An ounce of fact. 


Copy OF LETTER ADDRESSED TO THE HACKNEY BOROUGH 
ELECTRICAL ENGINEER. 


20, Amhurst Road, 
Hackney, E.8. 
May 27th, 1922. 


I have pleasure in giving you my experience with the electric 
cooker recently installed here. It was able to be fixed in a con- 
venient position near a good light. 

The cleanliness and convenience are apparent at a glance, also 
it is obvious that food cooked in the fumes of gas cannot be com- 
pared to food cooked by electricity. 

I believe that the cost, apart from saving from waste, amounts 
to little more than half the cost of cooking by gas. I have kept a 
regular weekly record of the consumption figures, and I have found 
that the electric cooker can be relied on to do its work within a 
given time, which experience will tabulate. ` 

I am quite satisfied and delighted with the use of the cooker. 


Yours faithfully, 
(Signed) FLoRA A. FINN, 


Keep clear of dirt, fumes and poison. Save food by ordering your 
electric cooker now. 


A postcard to-day to the Borough Electrical Engineer, 306, Mare 
Street, E.8, mentioning this paper, will bring you all particulars by 
return. Адуісе апа estimates free. The undertaking belongs to 
Hackney, and is always at your service. 


Electric cooking for summer comfort. 


BY THE ELECTRICITY UNDERTAKING. 


ELECTRICITY FOR COOKING. 
Hackney consumers continue to acclaim its great success. 

Read what they say :— 

Copy OF LETTER ADDRESSED TO THE HACKNEY BOROUGH 
ELECTRICAL ENGINEER. 
24, Lynmouth Road, 
Stamford Hill. 
June 28th, 1922. 

I have much pleasure in writing to inform you that the “ Tricity ” 
electric cooker you fixed for me has proved to be a great success, 
and I am very pleased indeed with it. 

Thanking you for the trouble you have taken. 

Yours faithfully, 


(Signed) ALICE К. ETRIDGE. 


The Electrician. 


September 29, 1922 


A postcard to-day to the Borough Electrical Engineer, 306, Mare 
Street, E.8, mentioning this paper, will bring you all particulars by 
return. Advice and estimates free. The undertaking belongs to 
Hackney, and is always at your service. 


Electrify and beautify your home. 


Note the local colour by describing the special brand of 
electricity. This is useful and appeals to local patriotism. 


The Importance of Salesmanship. 

The importance of salesmanship cannot be over-rated. 
At present undertakings undervalue it, and the right men 
are still wanting. Energy, confidence, unfailing courtesy, 
and unlimited tact are essential, and that special knowledge 
of human psychology which is a gift. Salesmanship is 
born in some and can be taught to some others. Yet 
others will never learn and must seek other occupations. 
I cannot too strongly advise all managers and salesmen to 
attend all the conferences and lectures which E. D. A. is 
arranging for the coming winter season. 


' THe Show Room an Electrical Factor. 

Now a word on the show room. A good show of all the 
apparatus the undertaking can recommend, and none 
other, must be kept at concert pitch. Don’t show too 
much, but only what is good and suitable to the district. 
For a further selection it is convenient to send consumers 
with a proper introduction, or if possible, personally con- 
ducted to, a large manufacturer's showroom. Make the 
showroom talk with neat labels saying concisely what each 
article is for, how much it costs, and what it costs for 
energy per hour or per operation. For example, showing 
a whole shelf of electric kettles won't sell them. But set a 
single kettle out on a nice tray with teapot, sugar basin, 
milk-jug, spoon, etc., and a suggestion of the morning cup 
of tea by the touch of a switch without leaving your cosy 
bed, and the trick is done. 

Talk pence, not kilowatts. It isa good plan to have a few 
ammeters calibrated.in pence per hour in circuit with which 
any article shown can be plugged for demonstration. 

Accounts should be paid at the showroom. This is 
important as it helps to bring the people in. 

Never let anyone come in and stand around awaiting 
attention, as they have to do when calling upon the 
Surveyor of Taxes or at a Post Office. Realise that you 
are a shopkeeper first and a municipal department after- 
wards. A polite, courteous and friendly welcome will 
prepare the consumer's mind for your salesman even if he 
cannot be attended to immediately. If he has to wait, 
seat him comfortably with something attractive to look at 
and engage his interest. This will occupy his mind, and 
keep him in a good temper even if he has brought a 
complaint. : EE 

Finally, never send a letter to a consumer without slipping 
in one or other of E. D. A.'s excellent slips dealing with 
the line which at the moment you wish particularly to 
push. 


Travelling Lamps for Use on Lathes. 


It is common knowledge that the problem of lighting certain 
forms of machinery by ordinary methods presents difficulties. 
Overhead lighting may not effectively penetrate into crannies, nor 
does it always serve to illuminate satisfactorily the small.area 
where the point of the tool is applied. Local lamps are accordingly 
frequently used for the inspection of fine work on lathes, planers, etc. 
'The best solution of the problem in many such cases would doubtless 
be to have a small lamp, properly screened, and fitted into the 
machinery in the correct position as a permanent part of the 
apparatus. ; 

A simple device of this kind for lighting lathes that deserves 
mention has recently been designed. The carriage is provided with 
a recl, controlled by a spring, on which twin flex is automatically 
unwound when the carriage is run along the bed to the loose head- 
stock. On the axis of the reel a vulcanite circular block, carrying 
two copper bands, is also mounted. To these bands the flexible 
wires are attached and the exposed portions of the bands make 
contact with the pins of an ordinary lampholder. This in turn 1s 
connected to a standard make of bench light fitting mounted on 
the back of the carriage. Thus a local illumination at the point of 
work is always obtained, an especially convenient arrangement for 
lathes with long beds, applied to cutting screws and similar jobs. 
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The Domestie Load and the Future. 


By Lt.-Col. W. A. VIGNOLES, D.S.O., M.L.E.E., President of the I.M.E.A. 


A revival is upon us, or, rather, a new era is opening 
which will lead to great developments in electricity 
supply. 

The first stage in the business—and the supply of elec- 
tricity is nothing but a commercial business pleasantly 
mixed with a number of interesting engineering problems— 
was the supply of electricity to private houses and shops 
for lighting, while the second stage was the development 
of the supply for industrial power purposes, a development 
which reached enormous proportions during the war years. 
The industry has established itself securely in these two 
lines of business, and as trade revives the output for power, 
that has disappeared in many areas, will return once more. 
' In the meantime those undertakings looking for load on 
which their plant can be usefully employed cannot do 
better than turn their attention to the domestic business, 
which will be the third and perhaps the greatest stage in the 
development of electricity supply. 

Favourable Conditions Present. 

The conditions for such a development are favourable, 
-and there is a feeling in the air that the time has come 
when this business should be carefully studied and en- 
couraged. 

We, the purveyors of electricity, can offer the public 
something that they cannot obtain in any other way. 
We can reduce the drudgery of the woman in the house ; 
we can make the home more comfortable to live in ; we can 
improve the health of those whose lot it is to minister to the 
wants of their families, by supplying them with apparatus 
which will enable them to do the work of the household 
in a clean, cool and non-vitiated atmosphere, with the 
least possible exertion to themselves. 

The Finest Thing to Sell. 

Surely if we consider this, we must all agree that we 
have the finest thing in the world to sell, and we must be 
very poor salesmen if we cannot sell it at a price somewhat 
higher than that which has to be paid for other means of 
doing the same work. 

The writer, in a paper read at the last I.M.E.A. Con- 
vention,* gave some indication of the possible magnitude 
of the domestic load: 3000 units per house per annum 
can easily be reached in middle-class houses, and a simple 
sum in arithmetic will show that such a load, if only a 
third of the houses take a supply, will run into figures far 
greater in many districts than the power load. 

Past Difficulties. 


The difficulties that have stood in the way in the past 
are twofold— 

(1) The want of satisfactory apparatus. 

(2) The fear that the mains would not carry the load. 

To take the last point first. This difficulty is only one 
of the price at which electricity is sold ; the price should 
be such that a profit is made, and as the business develops 
and new mains or feeders are required, the money necessary 
for the purpose will be available out of such profit. It has 
been found that the diversity factor is very great, and that 
the load on the mains is small in proportion to the units 
sold ; further, the large increase in output will bring about 
substantial reductions in running costs and. standing 
charges. 

The first point had some basis of fact a few years ago, 
but a great deal of money has been spent and much time 
and brainwork devoted to the evolution of satisfactory 
appliances, and the position to-day is very different from 
what it was in 1914. 

Satisfactory Apparatus Now Available. 

We can state with confidence that satisfactory apparatus 

can now be obtained commercially for all purposes. This 


* See THE ELECTRICIAN, Vol. 88, p. 789, June 30th, 1922. 


is proved by the fact that a number of undertakings have 
cookers out on hire, in many cases running into hundreds, 
while the cooking apparatus in a large number of the 
restaurants in London is now entirely electrical. 

Electric irons, grills, ovens, vacuum-cleaners and washers 
may be considered to be perfect. The most difficult pro- 
position has undoubtedly been the hotplate, but this is 
now a commercial article, and is being satisfactorily dealt 
with by schemes of hiring and maintenance. Further 
improvements will undoubtedly be made; the I.M.E.A. 
and the B.E.D.A. are both at work on the question of the 
improvement and cheapening of the apparatus. 

The Purchase of Apparatus in Bulk. 


The I.M.E.A. have appointed a special committee, under 
the chairmanship of Mr. R. B. Mitchell, of Glasgow, to 
organize the purchase of apparatus in bulk. Conditions 
will no doubt vary in different districts; thus, in Yorkshire - 
provision must be made for the baking of bread, whereas 
in the South it 1s probably not necessary to consider this 
point. It has, therefore, been decided to proceed on 
decentralized lines. An outline scheme will be prepared 
by the main committee, and submitted to a meeting of 
engineers in each district ; this meeting will then make 
the necessary arrangements for the completion of the 
specification of the apparatus to be purchased, and for the 
organization of the buying in each district. In this way 
it is hoped that larger orders will be given to manufacturers ; 
that, in consequence, the price will be reduced, and that the - 
wider experience gained will bring about further improve- 
ments in the apparatus. 

The work of the meetings will be co-ordinated by the 
main committee, working in conjunction with the B.E.D.A., 
so that the general level of design of apparatus should be 
continuously improved. _ 

Conditions for Successful Development. 

The conditions necessary for the successful development 
of the domestic load are :—(a) Suitable tariff; (b) supply 
of suitable apparatus on hire; (c) publicity. 

There is no one perfect tariff ; a two-part tariff of some 
kind seems to offer the best solution, though the details 
may vary. What is essential is that there should be a 
moderately low running charge. A price of 14d. per unit 
seems a reasonable figure to commence on, with gas at 
IOd. per therm, or 3s. gd. per 1 000 cub. ft. On this basis, 
comparing bills, electricity can make out a good case. It 
is undesirable to start at too low a figure ; when experience 
has been gained and suitable apparatus provided for hire 
the price can be reduced and the rate of progress accelerated. 

A hire department should be organized and arrangements 
made for maintenancc. 

Publicity will take a hand in the cooking business when 
tariffs and hire schemes have been settled ; while these are 
being arranged publicity can be usefully directed to irons, 
radiators, washers, and to creating the electrical atmo- 
sphere. 

This atmosphere is being created for us by our friends 
the gas undertakings, who have got into sad trouble with 
the public by the adoption of the therm, without making 
any effort to explain to their consumers the principles 
underlying this method of charging. | 

The trouble that has arisen should be a warning to the 
electricity supply industry not to adopt complicated 
tariffs which cannot easily be justified. 

In the writer's town the rateable value system has 
recently been introduced ; special efforts were made—by 
reports to the committee, reproduced in the local papers, 
and by meeting the Tradesmen's Association, to discuss the 
basis on which the rateable value system is worked out—to 
convince the public that the tariff suggested, including a 
maximum demand system and a flat rate of rod. per unit, 
was fair and reasonable. The result has been eminently 
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satisfactory, and has entirely justified the policy of taking 
the public into our confidence and showing them the 
reasons for maintaining a high flat rate, with the alternative 
of a supply on the maximum demand, or rateable value, 
system. 

It perhaps should be explained that the maximum 
demand system referred to is applied to premises other than 
private houses in the borough ; the maximum demand is 
based on the estimated maximum number of lights in use, 
the consumer being informed of the amount of the annual 
charge, so that he can elect to remain on the flat rate of 
тод. per unit if this is cheaper for him. 

Such a tariff is simple, can be justifiéd, and avoids the 
use of maximum demand indicators, the rental of which is 
a substantial percentage on the cost of supplying a small 
consumer. 

Discussions on the development of the domestic load 
frequently degenerate into a discussion on tariffs. This is 
perhaps inevitable until this problem has been settled in 
the majority of the undertakings, but the sooner each 
undertaking solves the tariff difficulty for itself the sooner 
will energy be released for the actual work on hire schemes 
and publicity that is essential for the encouragement of 
this class of business. i 
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Other Developments. 

This article is, by request, specially devoted ta the 
domestic problem; but while dealing with it engineers 
should not ignore the possibilities of increasing their sales 
by the supply of electricity for such lines as frying in fried 
fish shops, late lighting of shop windows, industrial heating 
in many forms (e.g., stoves for tempering or annealing 
metals, welding, etc.), and electric cooking in restaurants. 

There is big business in front of supply undertakings if 
they will only handle it properly—business which need not 
be done at the cut-throat prices which it is necessary to 
quote to consumers such as flour mills, but business which 
will in the aggregate bulk as largely as the big power loads ; 
the public are more receptive of new ideas to-day than they 
were in 1914, and in view of the high price of coal and gas 
it is far easier to-day to obtain a remunerative price for 
electricity for domestic supplies than it was in 1914. 

As a last word: Public electricity supply is the mainstay 
of the whole electrical industry; if the demand for elec- 
tricity slacks off, the manufacturers eventually feel the 
reaction. | 

Everyone connected with the electrical industry should 
therefore adopt the slogan ''An electric home for the 
electric worker.” 


The Cost of Electric Wiring. 


By К. С. TYLER. 


There is more or less constantly heard the cry that it is 
necessary for the cost of wiring to be reduced to ensure 
the continued expansion of the consumption of current. 
Is this so? Naturally any commodity must be produced 
at an economical price to find a ready sale, and it is, I 
believe, the general rule that any manufactured article 
gradually falls in price, certainly if the quantity produced 
increases. The fall in price, though, is not always constant. 
At times there appears a tendency to improve its quality 
and then the downward trend may be arrested for a time 
and the price may even rise for a time as the consumers 
learn to appreciate the greater economy of the improved 
article. Shortly, I think, it may be stated that there 
are always two factors at work. One, the tendency to 
improve the quality, and the other to lower the price, 
each finding exponents who will in varying degree ignore 
the opposite doctrine. I feel sure that this view is plainly 
demonstrated in the case of the electrical contracting 
business. 

Steady Expansion. 

There has been on the whole a steady expansion of 
electrical distribution, and though it does not do to be too 
satisfied I doubt if there is any just cause for discontent— 
it has been and is going to be expanded. Who now dreams 
of building houses for business or dwelling purposes, institu- 
tions or amusement houses without including electric 
wiring ? The only branch demanding rock bottom prices 
for wiring is that dealing with cottages, working-class dwell- 
ings and the smallest shops. Undoubtedly a large drop in 
the price of wiring would induce an enormous increase in the 
demand for current in this direction, and supposing it were 
good policy to drop all restrictions as to insulation and 
other safety devices this effect could be attained instanter. 
No one, I imagine, would agree to such a course. What is 
wanted is a removal of restrictions which are useless and 
the substitution of any possible simplifications. Are we 
not doing this all the time ? Naturally the rise in the cost 
of everything in the last few years has cancelled the general 
and natural fall which should have taken place and so, of 
course, seems to have retarded expansion, but this must 
have also taken place in all other commodities; and, so 
far as it has led to a slowing down of the supply industry, 
must be regarded as an evidence of the public's reduced 
spending power, for which neither the manufacturer nor 
the electrical contractor is to blame. Evidence should be 


forthcoming that either substantial improvements are 
appearing at small increases in price, smaller improvements 
at no increase, or actual reductions in price for details of 
equal value to their forerunners, and for my part I believe 
that in one or other branch of the trade each of these can 
be found. 

Not Much Shoddy. 


It speaks well for the rudiments of conscience among 
contractors or the vigilance of consulting engineers, archi- 
tects and insurance inspectors, or a combination of both, 
that there has been no general tendency to put in great 
quantities of work without regard to safety and dura- 
bility. There must be plenty of temptation in that direc- 
tion in these hard times and, of course, there are sufficient 
proofs that the temptation is succumbed to in a few cases, 
but it is fair to say that the general standard is kept at a 
high level. Isittoo high? Ithink not. It would be the 
worst of bad policy to take advantage of the dictum I 
heard enunciated many years ago by the highest authority 
in the electrical branch of the fire insurance world: 
"However badly wiring is done electrical fires dont 
happen!" Fire, at any rate, is not the only risk of loss from 
bad work, and I fail to see any reason why the rules applying 
to all utilities and those of an engineering character 
especially, should not be insisted on invariably. One 
often says '' The best is good enough for me,” and I would 
add, “ Yes, and only just good enough." Inwardly I believe 
everyone feels this, but may not quite realise it. If one 1s 
sure that his purchase is as cheap as possible for a known 
quality the actual price does not matter much. 


An Illustration from Gas Practice. 


Reverting to my assertion that it is natural for the price 
of a commodity to tend generally downward with occasional 
hills and valleys in the price curve, I would give an illustra- 
tion from the case of gas. I suppose it came to be recog- 
nised a few years ago that '' compo " piping was not good 
enough. Atany rate there came a general practice of using 
steel pipe. This must have arrested any existing tendency 
for the price of gas work to fall At that time and now the 
gas industry could not have been unconscious of the fact 
that there was a humble competitor in the field, yet it did 
not find it advisable to discard any improvement as 
impossible because of the necessity to minimise the price. 
To revert to the discredited “ close joint," slip socket 
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system of tubing for electric wiring would be, I maintain, 
distinctly a step in the wrong direction, as would the 
reversion of gas work to compo pipe. As to the factors 
which go, rightfully in my view, to cheapen our work, 
there are a great number. Such appliances as ceiling roses, 
lamp holders, switches, etc., are continually being reduced by 
small fractions or new types appear with details improved 
to make them cheaper to fix. Again there has lately been 
a wave of inventiveness devoted to the design of con- 
nectors and joint boxes, etc., for use with twin lead and 
cab tyre systems. These systems have been in use many 
.years now and it can very confidently be said that no 
cheaper method can be looked for short of “ stud and 
button " flexible wiring or such low grade material as 
I believe is adopted in some countries where durability 
seems to be ignored. 


More Keenness Necessary. 
There is one phase of the question which may not be 


Advance ! 
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very apparent. The supply companies and authorities 
have in many cases had to restrict their extensions of mains 
owing to financial stringency and prospective consumers 
have had to wait indefinitely or to contribute unusual 
charges for services or for part cost of feeders. This is a 
distinct deterrent to new business, and though I suppose 
post-war conditions will pass away some day, it must 
make a huge difference to the rate of increase if and when 
suppliers become as keen in their methods of ''bush- 
whacking ” as they once were. 

To sum up, I would point out that it is of little use for 
one to be dissatisfied with the other man’s enterprise and 
that the best of all possible worlds will be here when the 
selling price of the current is down to a penny a unit and 
the làmps take only a quarter of a watt per candle and the 
contractor works for a bare five per cent. profit. I fear 
we can't expect these blessings this season, but the tendency 
is that way or at any rate there is no marked movement 
in the other direction. 


Electrical Cooker. 


By A. F. BERRY. 


Not unnaturally there are eminent electrical engineers 
who find it difficult to appreciate how considerable the 
progress of electric cooking design has been in recent 
years. “Not unnaturally,” because the improvements 
which have resulted from the special experience of some 
three or four firms of manufacturers working in conjunction 
with some half-a-dozen or more supply engineers, are not 
superficial. To the casual observer the cookers themselves, 
hot plates, etc., appear ta have undergone little change ; 
in fact, in exteriors there is but little change. 

" Cooking " apparatus has to be spread over such a wide 
range to cater for the demands that vary from small-class 
homes up to large hotels and restaurants, that it is difficult 
even for a specialist manufacturer to cover the ground 
efficiently. 


It is difficult to the point of impossibility for the casual. 


observer to express valuable opinions in regard to the 
choice of “ сооКегѕ ” for various purposes. There is, 
however, a tendency for the lawyer, who is a good lawyer 
but a bad poet, to prefer writing poetry rather than law. 
We all of us also know that “ art ” and other critics are 
supposed to be the failures who cannot construct but greatly 
love to apportion praise and blame. 


Not a Matter of Wonder. 


In the light of the above it is scarcely to be wondered at 
that although electric cookers are giving such satisfaction 
in many thousands of houses in this country as to 
evoke enthusiastic comment, there are still to be found 
many electrical engineers who neither use nor recommend 
for cooking purposes the electrical energy which they so 
efficiently produce. That considerable progress has taken 
place latterly in electric cooker manufacture may be 
assumed, for one now rarely meets with the electrical 
engineer who says ''electric cooking is no good—why I 
was at the Crystal Palace Exhibition luncheon and the 
chickens were not browned by the electric ovens." That 
exhibition was held in 1892 !! 


The More Subtle Critic. 3 


There is, however, the more subtle modern critic who 
says: '' No electrical cooking apparatus exists which is 
capable of withstanding the rough and tumble of domestic 
life." To such a critic three or four successful manu- 
facturers can show a long list of orders receivedand executed 
and the cookers doing such good service, that unsolicited 
testimonials are a common find in their post-bags. 

Even the electric ovens of longago were muchappreciated, 
and there were general attempts to make electric oven- 
heaters do duty as toasters, boiling rings, grills, salamanders, 
etc., so making their lives brief and beautiful like the 


September sun. That desire to get manifold duty out of 
parts was fostered by the cost of manufacturing on the 
small scale. | 

| Stages in Development. 

Electric cookers, like many other now invaluable house- 
hold things, went through the stages of getting made some- 
how at any cost, getting made better at moderate cost, and, 
finally, being made (or at any rate sold) at a cost which is 
a very low one for what they save, are and do. 

To take the “ reliability " progress of electric ovens as 
an example of development—a young man can to-day 
purchase and use daily an electric oven which will, in all 
probability be in use on his dying day without in the mean- 
lime requiring one penny prece to be spent on its upkeep. 
` Those, Mr. Critic, are bold words, but true; they are 
intended to convey to you the information that a modern 
electric oven can be made practically indestructible, and if 
you do not know the why and wherefore of the statement, 
it is time to come down off your uncomfortable pedestal 
and take notice. 

The progress in oven construction is startlingly great 
even to those of us who are supposed to know the whole 
subject in and out. We need not wonder, therefore, that 
surprise at the longevity of the modern oven is engendered 
in the minds of the great majority of those who are used to 
those things electrical that have incessant need of oil or 
attention of some sort or other. 


A Good Sign. 


To open a modern electric oven door and see no sign or 
indication of things electrical is, in itself, a good sign. Turn- 
ing from the oven tothe hot plate—both enclosed and open 
type—we find marked developments. The enclosed plate 
of most up-to-date construction is a mechanical job, which 
puts even the hot plates of a few years ago in the shade. 
To the uninitiated, two hot plates look as like as two peas, 
yet the one may have an efficiency some 30 to 50 per cent. 
greater than the other, and a life many times greater. 


Electric Cooker Improvements, 


In electric cookers there has been such an improvement 
and development, on the whole, that not only is the service 
incessant, but the daily bill for the most modern type of 
cooker in the household may easily be of the order of six- 
pence against the old-time cost of one shilling a day with 
current at, say, one penny per unit. Turning to the question 
of reliability of service with electric cookers, it is a testi- 
monial alike to the supplier of energy and the manufacturer 
of the apparatus to be able to refer to an electric restaurant 
which for some ten years has daily supplied thousands of 
meals and has never had its services interrupted. The 
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name of a boys’ school also comes into the mind of the 
writer where an electric kitchen has been part of the attrac- 
tion of the place for some ten or twelve years, and has been 
so reliable that the kitchen fire has never been lighted since 
electricity was installed. 


Modern Tendencies in Cooker Desiga. 


The modern tendency in the cooker design is towards 
simplicity and in general appearance the present-day 
cooker, whether if be of the '' bench " type or of the self- 
contained upright type, is a thing of most agreeable line 
and design. We may expect developments of the hot- 
plate still to take place to such an extent that the open-type 
element is not needed. 

It is, however, interesting to find that with the engineer 
and householder alike, there 15 an unjustifiable desire to 
have and use an open-type element. This desire is largely 
to be accounted for by the fact that red-hot coils are visible, 
and yet it must be obvious to everyone that so long as 
women wear hairpins, and knives, forks and spoons are to 
be found in kitchens, there will be trouble with exposed 
elements. 

It is not only to the improvement in cookers that the 
. rapid development of electric cooking may be attributed, 
but there is an actual progress in the employment and use 
of electrical cookers. 


The Woman and the Electric Cooker. 


The need for a sympathetic and cheerful demonstrator to 
encourage mistresses and cooks to get the best out of their 
cooker is very great, and is fully recognised by success- 
ful supply engineers. The best demonstrator is a woman, 
for woman will listen to woman on the subject of cooking, 


when she has some difficulty in believing that a mere man . 


knows anything about the subject. 

The fact that most women learn cooking from their 
mothers is responsible for the traditional antagonism of 
the sex to modern inventions for the kitchen. And for 
husband to tell wfe that her mother cannot cook re- 
quires a courage which is rarely, if ever, met with, so that 
the cooking methods of to-day closely resemble those of 
the early and middle ages. 

There is a convenience in electricity in the kitchen as well 
as in the factory. For this reason it 1s well to put an 
electrical self-contained kettle in every kitchen in order to 
keep down the cost of boiling those odd lots of hot water 
that are wanted all day long for tea, etc. : 


Home Figures of Efficiency. 

If it is remembered that the efficiency of the open type 
element, a closed hot-plate and an electrical kettle are of 
the order of 40, 60, and 9o per cent., respectively, the 
economical effect of supplying an electric kettle with every 
cooker is made clear. | 

Special mention has been made in this note of the sa is- 
faction given overthe past ten years in school and restaurant 
as the hard wear and rough and tumble test is probably 
most severe in such places. It may also be of interest to 
close these remarks with the statement that at least one 
manufacturer has received during the past, few weeks 
repeat orders for some 100 cookers from two supply authori- 
ties alone, mainly for comparatively poor customers. 


` 


London Tube Improvements. 


> 


According to the J Railway Gazette," a special feature of the 
extension of the City AND SouTH LONDON RatLway from Euston to 
connect with the Hampstead section of the London Electric Railway 
will be the series of '' non-fouling ” underground connections. To 
permit of this the City and South London Railway Extension will 
pass under the existing Hampstead tube at Euston, curving round 
to meet the Hampstead tube from the west. The up line therefore 
will again pass under the existing tubes to make the necessary 
connection. The latter line will be given additional tracks between 
Mornington Crescent and Camden Town stations, so that there will 
be for some distance six separate tubes, Non-fouling junctions for 
both the Golders Green and Highgate trains will be provided for 
both railways. Two short lengths of line on the existing tube 
between Camden Town and Mornington Crescent will be dispensed 
with. 
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The European Commercial. 


For the thoughtful man, enquiring as to the mair pre- 
occupation of the European nations at the moment, the first 
issue of the “ European Commercial,” published last Saturday, 
provides an answer. It is evident that the anxiety of the 
nationals all over Eurdpe is to have done with squabbling and 
to settle down in earnest to the rebuilding of international 
commerce. During the past week statesmen in all countries 
have had striking indications of the temper of the peoples 
whose destinies they guide; a new war was mentioned, and 
throughout the whole of Europe there was unanimous outcry 
against it. Business men desire nothing so much as to be 
let alone in order that they may join together those threads 
in the fabric of European trade which were so ruthlessly 
snapped іп 1914. То every unbiassed person the '' European 
Commercial ” is evidence of a determination common to 
business men everywhere—a determination that in spite of all 
obstacles they will trade with each other—and it is this 
determination which accounts for the enthusiasm with which 
the '" European Commercial " has been welcomed. 


Its International Scope. 


A paper more truly international in its scope and more 
widely supported has never been published. Sir Ernest 
Benn, Bart., has for the past twelve months been engaged in 
active preparations in connection with it, and is very gratified 
with the 1mmediate support which it has received. Unanimous 
expressions of approval have been sent from leading statesmen 
throughout Europe. Dated from то, Downing Street is a 
message from the British Prime Minister in which he mentions 
his interest in the new paper, and congratulates Sir Ernest 
Benn on his enterprise. He expresses the hope that the 
“ European Commercial ” will lead to a better understanding 
and co-operation between the business communities of all the 
nations of Europe. Messages of welcome are also published 
in the first issue from the French Ambassador in London ; the 
Minister of Industry and Commerce, Rome; the Royal 
Hungarian Ministrv of Agriculture; the Austrian Minister in 
London; the Minister of Commerce of the Czechoslavak 
Republik ; the Commercial Counsellor of the Polish Legation ; 
the Minister of Commerce, Budapest; the Commercial 
Counsellor of the Danish Legation in London; the Swedish 
Consul-General in London ; Consul-General for Finland ; the 
Latvian Consul-General in London ; the Esthonian Minister, 
and many others. 

The ''European Commercial’’ also contains convincing 
indications of the attitude of the trading communities of Europe 
in the number of announcements which it carries. Always 
cautious in their approach, and well advised on financial, 
commercial or journalistic ventures, the banking community 
has at once supported the paper. English, Scottish, American, 
French, Austrian, Polish, Czechoslovakian, Hungarian, Ser- 
vian and other important banking concerns are represented, 
and the business men of a dozen countries have recognised the 
utility of an independent newspaper dealing with the trade of 
Europe as a whole. The fact that there are advertisements 
from Great Britain, America, France, Belgium, Hungary, 
Jugo-Slavia, Ireland, Czechoslovakia, Poland, Australia, Italy, 
affords positive proof that the “ European Commercial ” is 
the type of business newspaper which was really needed in 


"Europe. 


The paper, printing and illustrations are of the highest 
class, and in view of the much advertised plight of Austria 
it is interesting to see that Vienna is still able to maintain 
the high traditious of the printing arts which have for 
centuries been associated with her. 


Editorial Policy. 


As far as the editorial policy of the “ European Commercial ”' 
is concerned, the sole aim of the paper will be to help by 
every means in its power to stimulate European trade and 
commerce. It is already recognised as the link between the 
aspiring new countries in Eastern Europe and the more highly 
developed manufacturing countries farther west. The new 
States which came into being after the war realise that the 
only sure foundation upon which thev can build in order to 
flourish is that of lively trade and exchange between them and 
the industrial communities of Western Europe. 

The welcome which was given to the first announcement 
of the “ European Commercial" made it an assured 
success from the start, but now that it is actually with 
us it will take its place as a power for good in European 
trading circles. i 
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Baking in Switzerland. 


By P. KUHN. 


Long before the present scarcity of fuel in Switzerland 
made itself felt as a result of the war, the idea of using 
electricity instead of coal irí the baking industry was suggested, 
and in course of time a great many systems of baking-ovens 
were designed with the idea of rendering the baker entirely 


independent of other kinds of fuel. 


A great drawback to the adoption of these systems was, 
however, the fact that. the old oven had to be dismantled, 


Fic. 1.—ViEW OF COMBINED ELECTRICAL AND COAL A 
FIRED BAKING OVEN. 


the state of transition often lasting for weeks or months. 
The cost of rebuilding had also to be taken into consideration. 
These difficulties were, in fact, the reason why only a few 
bakers changed their system of oven-heating, although the use 
of the surplus energy from the generating stations rendered 
baking by the means of electricity more economical than 
with coal and other fuel. 

As showing the magnitude of the problem, it may be men- 
tioned that in Switzerland there are about б ооо baking- 
Ovens and 600 confectionery-ovens, besides a large number 
of purely domestic plants. These ovens consume every year 
neatly тоо ooo tons of coal. 

Transformation without Stoppe£e. 

During?the summer of 1917, when the price of coal %was 
exceedingly high and of very poor quality, the firm of OBERLE 
BRorurns, in Baden, Switzerland, went into the problem of 
electrifying existing baking-ovens in such a way that they 


‘Could be used entirely or partly in combination with ordinary 


fuel were there a breakdown of the electricity supply. A 
number of different designs were studied, and their respective 


‘Merits and shortcomings compared. 


At first, attempts were made to transform the ordinary 
baking-ovens to electric working without disturbing the 
Service and at as low a cost as possible. For this purpose 
the electric heating elements wcre arranged along the sides 
of the baking compartment as shown in Fig. 1. 


A Pseudo-Electric Baking Oven.- 
This illustrates a confectionery oven with combined electric 


and ordinary heating, consisting of six compartments, each. 


35 1n. long and 2 5in. wide. The two boilers contain together 


about 77 gallons. The larger one, of 66 gallons, is placed, 


above the two top compartments and the smaller one beneath 
a = eating chamber. The small boiler is provided w.th an 
Con IC heating element. The heating elements of the six 

Partments are arranged directly on the floors and in the 


vault In this kind of confectionery- 


S of E 
Oven, the compartments. 


surrounded by a material with considerable heat storage 
capacity, in order to use the cheap '' night current." 
price of 1 kWh at the low night-tariff being o'5d. and that 
of т kWh at the day tariff 0'79d., the daily cost of heating 
(including boiler) amounts to 6s., the staff employed being six. 


The 


For smaller bakeries, where only one to two charges of 


material have to be handled daily, this design was quite 
satisfactory, but in larger plants a too rapid temperature 
decrease at the centre of the oven was experienced. The 
advantage of this system of electrification is that it in no 
way interferes with the ordinary daily use of the oven, the 
wiring and the builder's work being executed during normal 
service. 


It was also proposed to place and replace the heating 


elements through the charging-door of the oven for each 
bakmg period. Thisidea, however, had. soon to be abandoned, 
the handling of the heavy heating elements at a temperature 
of about 750? F. being found to be exceedingly troublesome. 


The Most Economical Heatiag Arrangement. 
It would have been a very simple solution to place the 


heating elements directly in the heating chamber of the oven. 
But to attain a temperature of 530° F. in the baking compart- 
ment it would have been necessary with such an arrangement 
to produce a temperature of 1 470? to 1 830° F. in the heating 
chamber. 

withstand 
are unknown, and this plan had to be abandoned after the 


Up to the present, resistance materials able to 
such temperatures, even for short periods 


first test had been made. Moreover, the method would not 


have been economical, as the huge masonry block not directly 
connected with the baking process proper would have to be 


heated too. Undoubtedly it is by far more economical to 
heat the bottom of the compartment directly, or at least the 
part next to it, for it is then possible to utilise simultaneously 
both electric and ordinary heating, an advantage of the 
greatest importance. 

In order to attain an even heat distribution all over the 
compartment’s surface. the heating elements were partly 
placed below the baking compartmer 's flooring (Fig. 2.) 
This was first tried in a steam-heated baking oven. The 
arrangement mentioned permits a material reduction in the 
size and output of the lateral heating elements in the baking 


Fic. 2.—ELECTRICAL BAKING OVEN WITH ELEMENTS 
BELOW THE OVEN FLOOR. 


compartment, so that the loss of useful baking space 
occasioned by the remaining heating elements is not of great 
importance. A great advantage of this design consists in the 
fact that immediately after taking out a charge, the tempera- 
ture necessary to raise the dough is re-established. The 


which has only a small heating capacity, the elements are electrical capacity ,of the oven illustrated is about 10 kW, and 
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the heat taken in during the night is sufficient for continuous 
operation next day. 


Obtaining a Good Heat Storage. 

In existing stone-built so-called “ canal-ovens,’’ as well as 
in ovens with direct heating, bottom-heating elements are 
arranged all over the width of the compartment’s floors 
to suit the customer’s requirements in such a way that the 


\ 
Fic. 3.—ELECTRICAL OVEN IN WHICH Тор HEAT Is 
PRODUCED BY SIDE ELEMENTS. 


intermediate walls ensure a good heat-storage. The top- 
heat may be produced by elements at the side (Fig. 3), or by 
elements placed in the ducts above the vault (Fig. 4). In canal- 
ovens the heating elements may be placed directly in the 
flues, but they are then, of course, subjected to the deterior- 
ating effect of the combustion gases. In heat-storage ovens, 
special ducts are led from the bottom elements to the corres- 
ponding baking compartment where no lateral elements are 
employed. This latter arrangement, which is protected by 
patents, has the special advantage, that the heat required is 
always rising from below, and so that a natural draught 
which can be controlled by suitable slides is established. 

In ovens where the heating elements are arranged directly 
above and below the baking compartment, the elements can 
be left in circuit during the baking process. 

The use of unprotected lateral elements resulted at first 


in a blackening of the loaves near them. This drawback 


has now been overcome. Direct heat, radiating from the 
lateral elements, is kept away from the loaves by protecting- 
sheets of insulating material, whilst the draught causes the 


heated air to pass along the space, and so produces an even ` 


temperature. As ovens with lateral heating elements can 
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Fic. 4.—BAKING OVEN WITH ELEMENTS 1N DUCTS. 


thus be heated up during the baking process proper, a consider- 
able saving in time is reaiised. 


Confectionery Oven Design. 


For use in confectioneries, either ovens with heat storage 
(Figs. 3, 4 and 5), with steam heating or with heating compart- 
ments cased in by thin iron sheeting which does not allow 
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of any material heat storage, can all be used. Fig. 5 shows 
a large baking oven with combined electric and ordinary 
In it both electricity or ordinary fuel can be used 
either singly or in combination. 

In this case the heating elements are placed directly in the 
baking compartment, and, according to the kind of goods to be 
baked, are evenly distributed either over the whole width of 
the vault or are placed only at certain points. The heating 
elements of such ovens are connected in groups, and may be 
switched on or off to regulate the top and the bottom tempera- 
tures desired. 

To meet the requirements of confectioners not possessing 
establishments of their own, a new type of oven has been 
designed and executed. This oven is built up of channel 
plates; they are placed upon each other, the recesses alter- 
nately being filled up with the heating elements (Fig. 8), 
forming thus an oven of the multistage type. The assembling 
and dismantling of such anoven is quite simple, and its trans- 
port to any other place can very easily be effected. Tests 
have proved that it is best to build up ovens of this type of 
heat accumulating material, such as steatite. This type of 
oven can also be combined with ordinary fuel heating. 


Heating Elements. 


The heating elements consist of metal frames which serve 
to carry the heating wire, which is made from the best 
resistance material obtainable. The heating spirals are 
arranged in such a manner as either to distribute the heat 
produced evenly over thé entire length of the element or to 
concentrate it at predetermined points. Moreover, the 
elements can be designed for rapid heating or for use as heat 
accumulators. This latter arrangement reveals the great 
advantages obtained in filing up the flues with heating 
elements whereby the oven becomes a heat accumulator and 
works at greatest efficiency. 


The Hot Water Problem. 


The hot water problem has been solved by placing one or 
more boilers above the top baking compartment in such a way 


Fic. 5.—AN ELECTRIC OVEN WITH HEAT STORAGE. 


that the water is brought to a temperature sufficiently high for 
bakery requirements by the radiated heat of the oven-body. 
It is, therefore, generally unnecessary to provide special 
heating elements in the boilers. When large water tanks for 
domestic heating are placed on the oven, it is, of course, 
necessary to provide the boiler with heating elements which 
can be controlled by thermostats. ! 


Eoergy Consumption Figures. 


The energy consumed by a baking oven depends chiefly on 
the surface of the baking compartment, and secondly on the 
quantity of bread daily turned out. The following table gives 
approximate figures :— 


А one stage oven requires about 0:464 to 0°51 kW per sq. ft. 
А two ,, г М n 0°325too 410 , , » 
A three 4 ‚з F "n 0'279 to 0325 ,, ^» эв 


These data hold good for solid-built ovens and steam-baking 
ovens. i 

Confectionery ovens made of thin iron sheet vaults jacketted 
by thin brick-work mantle will require 0:65 to 0'74 kW рег 
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Electric Baking Oven of the Co-operative Society of Baden, Switzerland. 


compartment, 


e ер ес 
х t | 4994-460 Erected by Oberle Bros, Baden. 
RS readings: mean values of the temperature taken in the bottom and the middle 
A 446+ 230 риге ` 
сз E 428 = Current price : Current price: 
1KWR_ . 0.2394. КИА... OSTSH. 


to the fact that some of the heating elements 
are placed in the compartments themselves. 
When 'more than 2 double charges have to be 


66 anes of water 
777 lop compartment 


LI. otal: 300 KWh . гу, 6sh. Jota! : 190 KWh....9sh.10d. P 
9 6 i sq. ft. 
б |5 | | 
SSi | Middle compartment 
2: N 2 p [елли Bottom compartment 
= i | 64:7 sq.ft. 
70 prevent over- heating The top compartinent was not in use , not ; 
the upper heating elements beng switched on during this day. The oven Output and consumption / 
: of the bottom compartment wag not utilised torts full capacity, Total bread .......... 2,006 /bs. 
60 had not been switched on. | , Total KWA.............. 490 
c MI PN KW KW KWA/ tb. bread | 490 eee 
i al us KW (icf. small bread) | 2006 ~ 
% Cost of energy consumed 
ES 30 
33 per tb. of bread 7555, Tod, d 
E $ 20 (acf. small bread) ~ 2006 70098 
= 10 
ж 
SPM. 9 10 u 12 2 3 4 5 6 7 | 10 п 12 1 | 
p cr ш мыш — шышы "ы шы о ышы ш; 
Date of tests : 1, Double charge 12. Double change 3. Double charge 4. D Ме change! 5. Double charge: | Sundry cakes. 
25% /26% August, 1921. about 615 bs. bread \ 285lbs. bread &30/bs. bread 265/bs. bread \375 lbs. bread, | 
-  of44ibs,2Zbs, | 300rolls, | of 4-4/bs,,22bs.\sundry cakes 
ала tt/bs, and 11 lbs, | and pastry, Baden, August, 1921, 5; ortu of baker, 
(signed ) Haag. 
Fic. 6. SERVICE DATA OF A THREE STAGE ELECTRIC OVEN. 
` t ' N 
RO °С Electric Baking Oven, owned by Mr. Brem- Dubler, Baden. 
E d ай from bott 
m ГД om С 
$ pe ean tere PEP meng Staff: 
R ме di "> 2 bakers and confectioners. ; 
& 428+ 220 А red f apprentice, 
S 4107 210 rome ie 
X 200 Py н 
je c La 157 KWh at 0:240... Зэй. 168d. | Ку at обла, 672d. 
| Total in 24 hours.............48h. | I| = | д 
<<. |4 | — d ic A | 55 gallons 
+ Sla ors qM RU RU aE UM 5 — N GEA 7 of water, 
5б 2 фк 
. $R dcm == 
s! E 1 — та SYN WV, 
© ш The great differences in temperature are due 22 ZL TE ZN 


107:8 50, Fe, 


Total output and energy consumption : 


Total bread........ 308 /bs, 


| baked, supplementary heating by ordinary Small » 244 » 
d fuel 5 | employed to avoid using high-priced Total............ 352 ^ 
“day “energy, Consumption 170 KWh = 048 KWh//b. 
KW ; 
S pas m not counted a good quantity of 
g È = sundry pastry. 
y 20 This oven, as the first of its P 
-6 3 10 kind, has been designed 
9 8 somewhat too small, | 
X БАМ. € JO n. 12 à 4 5 7 8 10 1 12 2 
1. Double charge, 2. Double cha Sundry pastry: 
Date of tests: 27%/28 th August, 1921, 154 Ibs. bread, 154 /65, Erea. ч 2 
460 rolls. cakes, etc, The accuracy of the above 


data 5 certified by the 
baker : (sred) Th. Brem, 


Fic. 7. SERVICE DATA OF A Two STAGE ELECTRIC OVEN. 
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square foot with normal compartment height of about 
Io ft. | 
Details of Operation. 

Experience shows that baking oven with heat storage 
during heating up requires more than 1°85 kW рег sq. ft. 
of baking surface. This avoids any overheating of the com- 
partment. Assuming as example a standard 2-stage baking 
oven, each compartment having 65 sq. ft. of baking surface, 
there should be at the most 240 kWh consumed for heat- 
ing up. After having switched off the current about 
j-hour before inserting the first charge it will be easily 
possible to bake ín each compartment two charges of normal 
loaves, i.e., 770 to 880 lb. of bread without any further energy 
consumption. After the second charge the temperature ot the 
compartment is still sufficiently high to permit of the baking 
of sundry pastry articles. 

If it is desired to bake more than 880 lb. of bread in a two- 
stage oven it will be necessary to switch on again for the third 
charge. Reckoning two hours for the double charge of 440 lb., 
it would be easily possible to bake with the cheap '' night 
energy " 1 320 lb. of bread, assuming that the special low tariff 
for night energy is in force from 8 p.m. to 6 a.m., and that 
5o kW are available during five hours for heating up from 
8 p.m. to т a.m. For additional charges, '' day energy " had 
to be consumed, or in its place ordinary fuel heating had to be 
employed. 

From a series of tests on ovens in actualservice, the following 
specific energy consumption figures resulted for a two-stage 
oven with a total floor space of 130 sq. ft. :— 


Total weight of bread Energy consumed per 


baked. lb. bread. 

440 lb. 0°41 to 0:364 kWh 
880 ,, 0'318 ,, 

I 320 ,, 0273 , 

2 200 ,, 0227 ,, 


not counting pastry and small bread which could for some hours 
be baked after the current had been cut off. 


Working—Not Test— Results. 

It must again be pointed 
out that these figures repre- 
sent average values from ovens 
in service for years. They are 
not results of one day's 
service, as such tests give 
generally far too favourable 
results. Fig. 6 gives the service 
data for one day for a three- 
stage wholly electrically heated 
baking oven supplied to the 
Co-operative Society of Baden, 
Switzerland. Only the two 
bottom compartments were used. 
The readings were taken on a 
normally loaded week-day and 
give the energy consumed in 
kWh, the number of switches 
used, the compartment tem- 
perature, the quantity baked, 
all in function of the time 
during a normal working period 
from 8 p.m. till 3 p.m. the 
following day. 

Assuming for steam baking 
ovens the same kW capacity 
per sq. ft. of baking space as for electrically heated storage 
ovens, the heating period in such ovens of older design will be 
materially shorter, the baking floors generally having a 
thickness of but a few inches. Ovens of this kind however 
require to be switched on again for each additional charge. 
Fig. 7 gives the service data of a two stage electrified steam- 
oven. It must be mentioned that in this instance the specific 
load (kW per sq. ft.) had been assumed too low, the installation 
being the first of its kind erected. In new steam-baking- 
ovens with combined electrical and ordinary heating it is 
designed to obtain sufficient great hcat storage, so that such 
an oven possesses the same propeities as a storage oven. 

In confectionery-ovens built as heat storage ovens and 
employing five to six men, the daily energy consumption has 
been ascertained to amount to Ioo to 120 kWh at an average 
which energy has been stored up during night time. Light- 
type confectionery-ovens, on the other hand, do not permit of 
any heat storage of importance during the night. The energy 
consumption in plants having five to six employees amounts 
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daily to abcut 7o to оо kWh. Such cvens are, cf course, 
wholly or partly, only heated for the actual requirements. 


Economy Obtaineble. 

The data given above on the energy consumption is derived 
from actual service experiences extending over a number of 
years, and clearly demonstrate that nowadays electric baking 
ovens work more economically than ordinary ovens if the cost 
price of І lb. of bread does not exceed o'11 too'13d. То arrive 
at this figure the charge for “ night energy " should not 
exceed 0:382 to o'48d., and that of '' day energy " 0'575 to 
0.67d. | 

In confectioneries electrically heated ovens can be used with 
ordinary fuel heating if the price for “ night energy ” does 
not exceed 0:382 to o'48d. per kWh, and that for “ day 
energy ” 0:67 to 0'765d. kW per hour. As soon as electrical 
energy can be supplied at lower rates than this, there results a 
direct pecuniary advantage for the owner of an electrically 
heated oven, beside such other advantages as cleanliness, 
greater comfort in operation, simple manipulation, etc. 


Conclusions. 


The firm of Oberle & Co., who have designed this svstem, 
are convinced that they have materially developed electri- 
cally heated baking-ovens, and they trust that electricity 
supply companies will support their endeavours in this direc- 
tion by granting special rates for this service, which would 
improve the load factor curve of generating plants. Thev 
wish to draw special attention to the combined heating of 
baking-ovens, by electricity and ordinary fuel, a combination 
which has -proved of greatest value from a national-economic 
point of view. 


Electricity Supply in Victoria. 

The VICTORIAN ELECTRICITY COMMISSION have put before the 
Government proposals in regard to the provision of electrical 
energy for distribution in the GOULBURN VALLEY and the north- 
eastern portion of Victoria, and also іп Melbourne. The present pro- 
posals deal with the Goulburn waters asa primary source of supply, 
and not as auxiliary to a supply from the Kiewa river The flow 
from the Sugarloaf reservoir is unavailable for periods up to three 
months in the ycar, but the Rubican and Royston rivers and Snobs' 
Creek (tributaries of the Goulburn) can yield a satisfactory winter 
supply. These combined sources are estimated to yicld a maximum 
of 25 000 B.H.P. and an average of 19 200 B.H.P. in an average year. 
If the only matter to be considered were the choice between the 
Sugarloaf scheme and an extension of the Morwell scheme, then 
the advantage would be in favour of the extension of the Morwell 
scheme. 

The Advantages of the Scheme. 


There are, however, considerations, apart from the bare question 
of production costs, in favour of the Sugarloaf project. The supply 
would be almost free from any possibility of interruption by 
industrial dislocation. A more important consideration, however, 
is that the Sugarloaf scheme appears to be the best scheme for the 
service of the rural districts in the north and north-east. The area 
which can be served include the territory bounded on the north by 
the river Murray from Echuca to Wodonga, on the south-east by the 
north-eastern railway (including its eastern branches) down to 
Euroa, and on the south-west by a line drawn from Euroa to Echuca. 

The probable electric power consumption of this territory is 
estimated at 6 ооо ooo kWh per annum, with an increase within 
a few years to double that quantity, and the maximum demand 
is expected to exceed 4 000 kW within four or five years of the com- 
pletion of the scheme. 


Proposed Supply for Melbourne. 

It is the fact that a very favourable power demand will be 
available in the metropolis also, and one which can absorb the 
whole of the output of the Sugarloaf scheme in excess of the require- 
ments of the northern country, which makes the Sugarloaf scheme 
desirable. Five power houses—at the Sugarloaf Dam, the Upper 
Rubicon, the Lower Rubicon, the Royston and Snob's Creek—are 
contemplated, and these will feed into a common sub-station about 
eight miles from Sugarloaf. ‘A 66000 V transmission line would 
connect with the Melbourne network at Bundoora and a similar 
line would transmit energy to Benalla, from whence feeders would 
run to Wangaratta and Shepparton, so that distribution from those 
places could reach practically the whole of the settled portion of 
the northern country. The cost of the scheme is estimated at 
£962 320, of which the main scheme, including transmission to 
Bundoora, but not the Benalla line, would account for £793 170. 
These figures do not include interest during construction, nor local 
distribution. It is estimated that current could be supplied to 
Melbourne at оза. per kWh, assuming m.d. 15 750 kW and load 
factor 68 per cent., and to the Shepparton and Wangaratta sub- 
stations at less than 1d. per kWh. The Commission propose that 
the whole of the above-mentioned main transmission lines be com- 
menced forthwith so as to be finished in two years. 
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Modern Small Switch and Fuse Gear. 
By T. BIRKETT. 


During the past year or two there has been a marked effort 
to bridge the gulf between the cheap tumbler switch and 
cheaper cut-out, and the fully protected ironclad gear whose 
employment had become the general practice in the more 
important industrial installations. The great increase in 
the use of small electric motors, the introduction of electric 
heating and cooking, the many housing schemes, together with 
the introduction of the new flexible wiring systems, stimulated 
the dormant demand for a type of apparatus which might be 
called semi-industrial. The tumbler and coupled tumbler 
switch did not quite meet the new requirements, and the heavy 


SMALL IRONCLAD D.P. SWITCH FOR 10 TO 15 A. 
(Midland Electrical Manufacturing Co.) 


factory ironclad switch and switch fuse, was much too large and 
clumsy, so it became a question of larger tumbler or rotary 
switches or smaller ironclad knife switches. Some progress has 
been made in each direction, but from manufacturers’ announce- 
ments it would seem that the makers of ironclad gear have 
taken the greater advantage of the new field. There has been 
something of an inundation of small ironclad switches and 
fuses, some good and some less good. Where the new patterns 
have been designed specially for their purpose and each part has 
been specially made for the new conditions, they have been satis 

factory, but where new patterns have been created by the 
assembly of existing parts in a smaller case, the effect has often 
been disappointing. 


. Essentials in Design and Manufacture. 


One of tbe great essentials in the new gear is extreme 
neatness, for it must be equally suitable for private, and 
industrial work. To secure small dimensions with mechanical 
strength and electrical efficiency has called for considerable 
ingenuity as the illustrations will show. Fibre and composition 
bases and bars were always bulky and had the added disad- 
vantage of dielectrical and mechanical weakness. In the 
more recent designs, therefore, the metal-mica method of 
construction is used, with manifest improvement in size, 
appearance, and efficiency. Where the switches are combined 
with fuses, the latter presented difficulties for it is clear that a 
large number of the installations upon which the switch would 
be used. would come under Home Office regulations, and the 
use of the usual type of fuse would seriously increase the size 
of the unit. 

In the fuseboard equipment made by the Midland Electric 
Manufacturing Co., by an ingenious loop formation of the 
fuse wire a long break is secured in a quite small compass. 
In the case of these fuseboards additional economy of space 
is also obtained by the elimination of the usual bus bar. 
The method of assembly in this case is to use a bar of special 
U section upon which the fuse bases are threaded ; this special 
* bar takes the place of one contact, by this means a considerable 
reduction in size is made possible. It will be conceded that 
there is a large field of usefulness for this type of gear and 
further advances in design may be looked for with confidence. 
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The Use of Explosives in Various Engineering 
Works. 


Ву А. F. HART DYKE. 


The use of explosives in various engineering works has a con- 
siderable advantage over manual or mechanical labour. For 
they have a greater speed of working, in almost every case, and 
in general they afford considerable financial economy since the 
only cost involved is the actual cost of the explosive employed, 
while the first cost of machinery, etc., is avoided. They can, 
however, only be employed in cases where material has to be 
removed or broken up, and hence have their limitations. A 
Se list of some of the work that can be carried out is given 

low. 


Removal of Masses of Earth. 


The first of these is the removal of masses of earth, which 
may consist of the removal of small hills, mounds, etc., above 
ground. Inthis case a single charge is placed in a gallery driven 
into tbe mass. All carting away of earth is avoided as the 
soi] is thinly scattered. 

The same applies to the excavation of holes; in this case 
it is a matter of removing earth which does not project above 
ground. In the case of holes for the erection of poles, 
planting trees, etc., a small charge is placed in a hole drilled 
in the ground and fired; and by so regulating the charge the 
earth may be either thrown completely out and scattered or so 
loosened that it can be readily shovelled out and used again for 
filling in. In hard ground a considerable amount of labour can 
be saved. Holes 3 ft. by 2 ft. deep can be made at a cost of 
IS. 6d. per hole, one man can excavate 30 holes a day with 
ease. Larger holes up to 8 ft. deep can be made at a cost of 
3s. 6d. per hole; one man being able to excavate several holes 
per day in ordinary soil. Very much larger excavations can 
be made for use as ponds, drainage, etc., up to 1oo ft. diameter 
by 30 ft. deep by the same method, only on a larger scale, the 
charge being placed in a shaft sunk in the ground. 

Railway and road cuttings can be readily made by blowing 
out a series of holes in such a way that they all intersect in 
a continuousline. The earth being scattered, all carting away . 
is obviated. A cutting 300 yds. long by 20 ft. deep at the 
middle can be made in a matter of days by a gang of a few men 
and at a fraction of the usual cost. 


Blasting Tree Stumps and Loose Rocks. 


Explosives can be readily employed for such work as 
clearing land. An oak stump 3 ft. diameter can be uprooted 
and broken up in half an hour at a cost of 8s. by one man. 

Several men working together can clear a considerable 
area of land in a day’s work where many weeks would be 
required to do the same work by hand. 


Blasting Masonry, Castings, etc. 


A few charges of explosive can be employed for blasting 
masonry and castings, and this will greatly simplify the work. 

Examples of such work are: A concrete wall 100 yds. long 
by 2 ft. thick can be completely demolished by two men ina 
day's work. Опе man can break up upwards of ro tons of 
castings per day. Engine beds can be broken up in works, etc., 
while running by the use of very small charges. Special 
cartridges are used for cutting iron and steel. Old buildings, 
bridges, etc., can be pulled down by the same method. 


An Electrical A.B.C. 


The most recent electrical literature published by the 
SuN ELECTRICAL Co. recalls in no uncertain way the truism 
that to use domestic electrical apparatus is as easy as A.B.C. 
This is evident from the details given of the various types 
of A.B.C. clothes washers, and no less when we come to 
examine the details of the Holiday dish washer, the Reco 
electric kitchen unit, and the Sunshine electric cleaner. 
Mr. E. R. Morton, in sending us these pamphlets, points out 
that the extent in which labour appliances assist in the 
securing of new consumers has not yet been realised as it 
should be, but there is ample evidence to show that it is 
labour saving devices that have finally convinced people 
that something operated electrically is a desirable part of 
the home equipment. This is indeed a great first step, and one 
whose general taking should be encouragement by the 
electrical industry. 
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Electrical Appliances for Domestic Use. 
f By W. J. HISCOX. 


The drop in the prices of electrical utensils should attract 
tbe notice of the lower-middle and working-class householders, 
and efforts should be made by the suppliers to conduct a 
publicity campaign which will ensure the advantages being 
appreciated to a far greater extent than at present. The 
active co-operation of the local jobbing contractors is essential 
to the success of the enterprise, and inducements should be 
held out to ensure this co-operation. 


Keen on Electric Lighting. 

The ordinary householder is keen upon electric lighting, 
but the utilisation of electricity for other purposes is neglected, 
on the score of expense. He appreciates that electrical con- 
trivances have their place in the larger house, but as far as his 
own dwelling is concerned he fails to see how the advantages 
derived will justify the expenditure necessary for installation. 

The fact that the house is fitted with a.coal-range does not 
deter him from utilising a gas-cooker, although in most cases 
this is forced upon him. The gas companies do not lose any 
time in setting forth the advantages of their contrivances, 
and nowadays the gas-cooker is accepted as a necessity. 
Electrical equipment, however, has no such zealous and in- 
terested advocates, for the current is usually supplied þy the 
Town Council, and other people do not bestir themselves to 
advise for what purposes the current shall be used. 

Showroom Drawbacks. 

Sometimes the electricity supply undertakings will hold 
certain appliances in their showrooms, but from a publicity 
standpoint this has nothing to commend it. One person, 
desirous of installing one or two electric fires, was invited to 
visit the Council showroom, but from this visit he got little 
satisfaction, as there was no demonstration made and no 
attempt to point out the advantages to be derived from such an 
installation. It was taken for granted that he wanted to instal 
electric fires, and, this being so, all that he wanted was to 
decide upon the make ; but, as a matter of fact, he was so 
repelled at the ineptitude of the people concerned that he got 
into communication with the local gas company, and as a result 
his place was heated by gas-fires. 

The suppliers of electrical utensils are at a disadvantage, 
unless they have local representation. They may advertise, 
but their advertisements in the trade journals are not seen 
by many of the people they wish to read them, whilst the 
advertisements in the daily press do not state the facts in a 
manner intelligible to the general public. The advertisement 
may illustrate an electric fire at 42s., but it does not give the 
cost of fitting, nor yet the running cost. The trade press 
advertisement is to attract the local contractors, and, as before 
mentioned, it is this individual who must be induced to 
co-operate. 


A Chance for the Contractor. 

When repairs of any description are being effected, the 
contractor is in (or about) the house. whilst the canvasser 
remains at the door. The latter can do little more than the 
advertisement, for even though he be a practical man, he 
rarely has the opportunity for stating his case in such a way 
as to effect a sale. The contractor, on the other hand, will 
always be listened to, and when in the house he will have every 
opportunity cf explaining his point by giving practical demon- 
strations. 

He has no need to canvas, for the householder will give him 
the opening he desires. ‘The price of gas or the poorness of 
the illumination may be referred to, and then comes the 
contractor's opportunity for advancing the claims of electricity. 
If winter-time, the householder mav remark that a fire in the 
bedroom would be pleasant, but on account of the trouble 
occasioned, both of carrying the fuel upstairs and of the 
subsequent cleaning up, the idea is not carried into effect. 

Says the contractor: '' Have you thought of an electric 
fire? Always clean—no fuel to be carried—consumption 
cheap and cost low." Perhaps an electric fire has been thought 
of, but not very seriouslv, because it is not well understood. 
So the contractor proceeds to explain—not persuading, by 
the way—and the householder is interested, because the 
points are explained in a way intelligible to him. Yes, 
the contractor could give an estimate if desired, for supplying 
and installation, and so the job is fixed. 


Feminine Psychology. 


it may be said that the cortractor’s efforts are limited, 
because he does not visit every house in thelocality. Of course 
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he does not, and yet it must be remembered that he is at a 
different house practically every day, and at every house the 
seed is dropped, even though it may not all take root. Apart 
from this, there is the “ spread of the idea ”' occasioned by that 
amiable failing of “ showing off." Mrs. Brown is persuaded to 
bave an electric iron installed, and the circumstance is credited 
to her own sagacity. She must needs, therefore, display her 
treasure, which is duly admired by Mrs. Smith, and when, in 
the course of conversation, the cost is mentioned, it is certain 
that Mrs. Smith will not rest until she, too, is the proud 
possessor of an e'ectric iron. 


The Thin End of the Wedge. 


And once an electrical appliance is installed, the way is 
open for others. The gas-cooker undoubtedly will be hard 
to dislodge, but how handy is the electric kettle for the early 
morning cup of tea or the shaving water. The kettle will 
certainly follow the iron very closely, and then, as the value 
of electricity becomes more appreciated, the larger applances 
will be considered. 

The '' best room ” is seldom used because of the dirt and 
grime which attends the open-grate fire; yet, if tbe house 
is in any way damp, the furniture in this room will suffer if 
no fire is lighted for a long period. The electric fire is just 
the thing, for there is no dirt or grime associated with it—no 
fuel to be carried. It is alwavs available when required, and 
transforms a somewhat dreary room into a cosy and comfort- 
able apartment. 


The Stimulation of Interest. 


The one thing needed is to stimulate interest, and as thou- 
sands of homes of the smaller type are now electrically illumi- 
nated, there is no reason why the claims of other electrical 
appliances should not be pressed. The cost of the current in 
some localities is unfortunately very high, especially when 
slot-meters are used, and the supply undertakings would do 
well to make a drastic cut in these charges, so that the provision 
of a slot-meter would accelerate rather than retard the use of 
electricity. 

Many householders are afraid of the quarterly bills, and 
would rather pay weekly, through the agency of a slot-meter ; 
but if this facliity means an increase of тоо per cent. in the 
cbarges, it follows that a great many people will not take 
advantage of it, and will keep the quarterly account as low 
as possible by utilising the current for lighting purposes only. 
By this means not only do the supplies of electrical appliances 
suffer, but the supply undertaking itself loses. 


Hire Purchese a Lever. 


The gas company will, upon receipt of a deposit, instal a 
cooker, charging each quarter a certain sum for rent. It 
may be that the electric fire or cooker could be installed 
upon a similar plan—a sort of hire-purchase system. 
Whilst few people desire to become the ultimate owners of a 
gas-cooker, however, many would like the electric fire to become 
their own property, and there is no reason why the matter 
could not be arranged by the local contractor, in conjunction 
with the maker or supplier. 

The local contractor is the man upon whom the hopes of 
the supplier are fixed, and the sooner the two come to an 
understanding the sooner will the advantages of electrical 
appliances be known to the householder. 


Jackson Electric Fires. 


The autumn season has been heralded by the ЈАСКЅОМ 
ELECTRIC STOVE Co. by the issue of a pamphlet dealing with 
their electric fires, the use of which in the present inclement 
weather has only to be considered to be adopted. This 
adoption is made more likely, not only from the beauty of 
the design and the soundness of the construction but from 
the fact that substantial reductions in the price have been 
made. Lestitshould be thought cheapness connotes nastiness, 
we hasten to add that the efficiency and construction of the 
equipment has not been reduced in the very least. In this 
autumn list at least то types of fires are illustrated, and these 
are made in a number of finishes and vary over a large range 
of loadings. 

e 


The REDUCTION IN THE PRICE OF PETROL should benefit motor 
transport services considerably and should enable them to give 
Incidentally it should 
hasten the introduction of cheaper railway fares. 
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The All-British Wireless Exhibition. 


At the moment “ broadcasting,” so to speak, is in the air. 
Thanks to the feverish activities of various newspapers and the 
example of the people of the United States, staid citizens who, 
a few weeks ago, would not have known an aerial if they met 
one in the street, now talk learnedly of tuning, valves, and 
inductances. The whole movement is science popularised, 
but that 1s no reason.for sneering, and is indeed a reason why 
the electrical industry should take an interest in the movement 
and encourage it. For, though the present interest in wireless is 
no doubt popular, inasmuch as it is largely due to the enthu- 
saism of the amateur, who regards wireless telegraphy and 
wireless telophony as something mysterious, and who is anxious 
to hear anything that comes to him ın a mysterious way, 
all this is to the good. It is even good for trade, and it is cer- 
tainly good in the more general sense that it broadens the 
scientific outlook of the popular mind. 


" A Useful Piece of Education. 


In this connection the ALL-BRITISH WIRELESS EXHIBITION 
and CoNvENTION, which opens at the Horticultural Hall, Lon- 
don, on Saturday this week, will undoubtedly prove attractive. 
It will certainly appeal to the amateur, but it should also appeal 
to those who are much more seriously inclined. The investi- 
gator who cares little or nothing about '' broadcasting," will 
also find plenty to interest him, though his point of view is 
different. The amateur who merely wishes to listen in, may 
be quite satisfied with a sealed box, provided this gives the 
desired results. The investigator, however, looks at what is 
to be found in the Exhibition very differently ; he probably 
would not take a sealed box as a gift, as he desires to build up 
his apparatus, or to modify it according to his own ideas. To 
him the component parts are of greater interest than the 
complete article. 

From the public point of view, then, this Exhibition should 
provide a unique opportunity of obtaining a useful insight into 
the possibilities of wireless as a means of instruction and 
recreation. The most recent advances in the transmission of 
music, song and speech will be demonstrated, and the exhibits 
will include a display—in many cases for the first time—of 
wireless instruments and accessories by over fifty well-known 
British manufacturers and suppliers. Apart from other con- 
siderations, eurchasers of wireless apparatus through the post 
will have an opportunity of direct personal contact with the 
firms with whom they have been dealing. 


An Important Convention. 
In connection with the Exhibition, a Convention is being held 
under the auspices of the WiRELEss SociETY of LONDON. 
The latter, it will be remembered, is the official Society for the 


promotion of wireless among amateurs and has over eighty 


London and Provincial Affiliated Societies and Clubs. This 
Society has arranged a series of daily lectures with the object of 
rendering the public all possible assistance in selecting the type 
of apparatus most suited to their requirements. In addition, 
information will be given regarding societies and clubs enabling 
prospective members to get in touch with clubs nearest their 
own homes. 

A special feature of the Exhibition will be a Demonstration 
Stand erected close to the lounge, where the public can ''listen 
in" to various wireless transmissions and experience at first 
hand the pleasure to be derived from the forthcoming official 
broadcasted programmes. 

It is worthy of note that, with the exception of one or two 
stands devoted to technical publications, the exhibits will be 
confined exclusively to wireless apparatus or machinery, in- 
cluding such items as coil winders, etc. 

The Exhibition will be open from September 3oth to 
October 7th, between Io a.m. and то p.m. 


Some of the Exhibits. 


Apart from such exhibitors as A. W. GAMAGE, LTp., and the 
Economic ErEcrRiIC, Ltp., who may be regarded as general 
purveyors for the needs of the amateur, all the well-known 
specialist firms are exhibiting, such as :——The Marconi Co., 
the BRITISH Тномѕом-Нооѕтом Co., the AUTOMATIC TELE- 
PHONE MANUFACTURING Co., S. G. Brown, H. W. SULLIVAN, 
the STERLING TELEPHONE Co., GAMBRELL Bros., MITCHELLS 
ELECTRICAL AND WIRELESS, Lrp., the RADIO SERVICE Co., 
C. F. ELWELL, С. Z. AUCKLAND, and many others. 

We shall be giving details in subsequent issues of the most 
- interesting exhibits. Meanwhile, it may be remarked that 


apparatus will be on view to suit every pocket. The crystal 
sets are, of course, the cheapest, and, although they are more 
limited in their applications, they will be in considerable evi- 
dence. The more ambitious purchaser will be satisfied with 
the valve sets, ranging from one valve up to three valves or 
more. - : 

Loud speakers are shown by several firms, and will appeal 
to the amateurs who wish to be independent of head tele- 
phones. Several firms are giving demonstrations o1 one kind 
and another, illustrating the particular features and their 
apparatus, and the qualities of local speakers are more easily 
demonstrated than those of other accessories less dependent 
on undesirable harmonies. 


Batteries as a Wire Factor. 


An important part of valve equipment consists of the 
batteries. The low tension battery does not usually call for 
much comment, as the ordinary portable accumulator is 
generally suitable for the purpose. When we come to the high- 
tension battery, greater difficulties are experienced. It is 
necessary that dry cells for this work should be good. The 
Ever READY Co. are showing their dry batteries for this 
purpose, made up conveniently into sets with 3 V steps if 
desired, so that the operator can alter the voltage. SIEMENS 
BRos. AND Co. are also showing their well-known dry batteries 
giving 15 V per set. The latter firm also make dry batteries 
for filament heating, and these may be conveniently used 
when accumulators are not available. These batteries consist 
of 10 cells connected in a series-parallel to give an initial e.m.f. 
of 7} V, and are fitted with a strap for carrying. Extra 
terminals are provided at 44 and 6 V. When first taking the 
battery into use, the circuit is connected between the terminals 
marked o and 4} V respectively. After the battery has been 
in use for a considerable time and shows signs of reduced 
voltage, the connection attached to the 4} V terminal is trans- 
ferred to the terminal marked 6 V, and, similarly, after the 
pressure has dropped still further, to the termina] marked 74 V, 
thus maintaining an efficient voltage for the filament during a 
long period. 

Eleotrical Storage. 

The CHLORIDE Co. have made a specially small wireless 
accumulator cell wieghing only 9 oz., with a capacity of 3 Ah 
when used for intermittent work. The dimensions are only 
13 in. by Іў in. by 4} in. overall height. 

The HART ACCUMULATOR Co. have placed on the market a 
special small accumulator suitable for high voltage batteries. 
The cells are contained in special boxes with projecting ribs so 
that the contact surface with the bottom of the container and 
the adjacent box is reduced to a minimum. Thus the insula- 
tion is maintained at a satisfactory figure. Such cells are also 
being used for high voltage testing. The standard battery is - 
made up for 50 V, but any number of such batteries can be used 
in series. The capacity is 1'2 Ah at the ro-hour rate. 


Loud Speakers. 


S. С. Brown, Lrp., are showing their well known radio 
telephones, loud speakers and microphone amplifyers. They 
now supply three types of telephones. Type A, which is 
claimed to be the most sensitive wireless telephone obtainable, 
has the novelty of adjustable magnets. Type D is the varying 
disc type, which is excellent for all-round work. The new 
devised type F is a cheaper type. It has a special form of 
magnet which gives great efficiency. The microphone 
amplifyer is of particular value when used in conjunction with 
a loud speaker, as it gives increascd volume of sound to fill a 
room. A special loud speaker set is being exhibited consisting 
of a loud speaker with a trumpet and a special improved 
transmitter. This enables a person to project his voice to a 
considerable distance, and will enable a speaker to address a 
huge audience in the open air under conditions when his own 
voice would be almost inaudible. This loud speaker set is 
claimed to be the clearest and loudest yet made. 

Loud speakers are also being exhibited by the AUTOMATIC 
TELEPHONE MANUFACTURING Co. There are two sizes, the 
small one being suitable for ordinary use and the larger one 
for demonstrations, when greater volume is rcquired. In 
designing this loud speaker the object has been to secure 
perfect articulation rather than more volume, as the latter 
may soon lead to distortion. This company is also showing a 
large variety of other accessories and is exhibiting a wide 
range of '" Radiak ” products manufactured by the ASHLY 
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WIRELESS TELEPHONE Co. Also complete wireless receiving 
sets equipped, with 1 to 5 valves and so made that it is possible 
to add a unit to a set at any time. 


Honeycomb Coils. 


The duo-lateral or honeycomb type of inductance coils is 
now well known and will be largely in evidence at the Exhi- 
bition. The IGRANIC ELEcTRICAL Co. has the sole manufac- 
turing rights; under the De Forest patent, in this country and 
is now placing this coil on the market. Our readers are 
already acquainted with the special coil winding machinery 
employed by the Igranic Co., by which the manufacture of 
such coils is a very simple matter. The advantage of this 
type of winding is that the self-capacity of the coil in com- 
parison with that of concentrically wound coils is very small, 
which makes sharper tuning possible. An enlarged model of 
the coil is being shown, and the manufacturing process will be 
demonstrated. The method of interlaying paper between the 
layers of wire automatically, so as to secure high insulation, is 
very ingenious and will attract attention. 


Coil H olders. 


In addition to the coils, various types of coil holders are | 


shown by the Igranic Co., and mention may be made of the 
gimbal method of mounting. In this arrangement the coil is 
provided with pivots at right angles to its axis, so that when 
tuning, in addition to the radial movement, the coil can be 
rotated about a diameter, thus constituting what may be 
described as a vernier adjustment ‘see Fig. 1). А further 


Fic. r.—SrAB INDUCTANCE COIL WITH GIMBAL MOUNTING. 


advantage of this method of mounting is that two coils con- 
nected in series can be used as a variometer. In this type the 
terminals are placed widely apart so as to reduce leakage 
losses to a minimum. Fig. 2 illustrates method of mounting 
coils, and Fig. 3 shows a honeycomb coil with tappings so as to 
extend its range. | 

J. B. Bower AND Co. are showing not only complete 
wireless sets, but all component parts of crystal and valve sets, 
as well as variable condensers, blocking condensers, inductance 
coils, instrument cases, high-frequency machines, glass elec- 
trodes, electrode stands, and instrument wires. They are 
also showing a cheap receiving set, complete with crystal set, 
head phones, roo ft. of aerial wire, and insulators, which has 
been tested and is ready for use, all for the sum of £3 158. 

The M.O. VALVE Co. are exhibiting a comprehensive series 
of all types of transmitting, receiving, rectifying and ampli- 
fying valves, ranging from the well-known V.24 type receiving 
valve to the latest type of high-power transmitter. The 
amateur is well catered for in small and medium power trans- 
mitting valves, and the well-known R., R.4.B., and V.24 type 
receiving valves are also a feature of this company's exhibits. 

In conjunction with this firm the GENERAL ELECTRIC Co. are 
showing their latest wireless receiving apparatus. These 
sets, of which further particulars are given elsewhere in this 
issue, embody two types of crystal receiving sets for the 
reception of broadcasting programmes with an approximate 
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range of 15 miles respectively, and a two-valve set for the 
reception of signals within a range of approximately 100 miles. 
This set is fitted with sockets for the addition of a coil for any 
other wave lengths for which broadcasting may ultimately be 
allowed. The whole set is supplied complete with the neces- 
sary batteries and phones. A series of panels, aerial fittings 
and sundries will also be shown by the same firm. 

Included on this stand is a Marconi 3 kW continuous wave 
transmitter for telegraphy or telephony—a simple and reliable 


Fic. 2.—TAPPED INDUCTANCE COIL WITH SELECTOR SWITCH AND 
Соп, HOLDER. 


installation of medium power suitable for ship or land stations. 
This is a standard equipment designed for transmission on 
wave lengths for 2 ooo to 3 ooo metres. 

The GENERAL Rapnio Co. will exhibit a complete line of 
radio receiving apparatus of every description, from the small 
portable crystal set to the multi-valve installations. An 
interesting exhibit is a model of their drawing-room receiver, 
which is completely enclosed in a beautifully finished cabinet 
of period design. It includes a loud speaker and requires no 
exterior connections whatever. Tuning is accomplished by 
rotating a single calibrated dial. To operate the apparatus 
it is only necessary to press a button which operates auto- 
matically control of all five valves, loud speaker, batteries and 
accumulators. 

The “ K.B.” Rapio EQUIPMENT Co. are showing some 
attractive instruments in the form of complete wireless sets 
and accessorics. Amongst apparatus worthy of mention is 
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the “ K.B.” unit system, whereby a complete set containing 
any number of valves can be built up by adding one valve at a 
time or as required. Other special lines are the “ K.B. тт” 
two-valve set, and in the way of parts a very fine selection can be 
scen of variable condensers, grid leaks, L.F. transformers, etc. 


The MurLARD КАРІО VALvE Co., Lrp., inform us that they are 
just removing to new works, which are fully equipped with the most 
up-to-date plant for producing their well-known specialities. These 
works, which cover many thousand square feet, will enable a much 
greater output of the Mullard Ora valves to be maintained. At the 
same time facilities will be available for coping with the demand for 
other Mullard products such as valve sockets and bases, grid leaks 
and telephones, and so on. An interesting set of four colour posters 
fcaturing Mullard Ora valves, accessories, and telephones have been 
prepared and will be available for general distribution shortly. 
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Hot Water by Electrical Methods. 


The great unsolved problem in the field of domestic 
electricity is water heating. Some people are sure it is 
unsolvable, but having in mind the progress that has been 
made with other electrical apparatus little attention need be 
paid to them. At the same time it must be admitted that 
the problem has certain peculiar factors which should engage 
not only the attention of the designers who are responsible 
for the apparatus, but the supply authorities who have to 
provide the current—at a price—with which.to work them. 


Water Supply Data. 


First as regards the amount of water required by the all- 
electric household. Present experience shows that a small 
bath requires about 20 gallons of water at 110°, each lavatory 
draw off requires about 14 to 2 gallons of water per hour in use at 
110° and the scullery draw off requires 2 or 3 gallons of water per 
hour in use at 160°. In addition there is the provision of boiling, 
or very hot, water necessary for such operations as tea making 
and shaving.- For this only small quantities of water are 
required at a time and then relatively seldom. There are 
therefore two problems. One the provision of a large amount 
of tepid water which must be constantly available, the other 
the provision of a small amount of boiling water occasionally. 
Obviously the latter is best provided by special apparatus 
which will heat the water as and when required, though equally 
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Fic. 1.—CHART FOR DETERMINING THE SIZE OF IMMERSION 
HEATER REQUIRED FOR Various Hot WATER SUPPLIES. 


obviously it will be more economical to start with warm water 
obtained from some other source. However, this is a simple 
problem, and has been adequately solved by the various self- 
contained kettlés, etc., now on the market. It need not be 
further discussed here except to say that portable immersion 
heaters come usefully within its scope. 


Heat Storage and Night Rates. | 

The solution of the other problem rests on two factors, 
heat storage and what may be conveniently called night 
rates. That is, the water must be heated continuously by 
electrical methods so that it will always be available when 
required, and the excellent load with a 100 per cent. load 

. factor must be dealt with by the supply authorities on pro- 
gressive lines—in other words, by giving a low tariff for this 
class of supply. This idea has already been developed in 

- Switzerland, and there is no reason why it should not be 
employed in this country. 

Revenue from a Hot Water Load. 

Now the revenue for this load is not to be despised. It 
might in fact reach at least 50 per cent. of the total revenue 
of any one house, while if in addition some means could be 
devised whereby a corresponding amount of the thermal 
storage load were cut off when cooking or other apparatus 
was switched on, the load factor would be excellent. In any 
event it would be an off peak load obtained with a small 
expenditure of copper and should not therefore be despised. 

An Ideal Combination. 

An ideal combination would be a low wattage heater for 
continuous running to take care of the average normal 
demands of each draw off, for emergency demands the addition 


of 2, 4, or 6 kW heater in the same tank. The low wattage 
heater could be sealed up for continuous running at specially 
low rates for electricity, the high wattage emergency heater 
being taken off the ordinary power rate for those districts 
not having flat rate for lighting, heating and cooking. Where 
low wattage heaters are installed they could be con- 
nected to the ordinary lighting circuit and the known current 
consumption charged for at a fixed rate per quarter and 
credited to the lighting meter rate of consumption as is already 
being done in Westminster. 


^ Three Systems Uscfulty Employed. 

There are therefore three systems that may be employed : 
the storage method with a load factor of roo per cent. pro- : 
viding moderately hot water; the portable immersion heater 
method with a very large demand and a very poor load 
factor, i.e., if a bath is to be heated at 15, 30 or бо minutes’ 
notice; and the geyser method, which may be said to be a 
combination of the two. Some further details of this latter 
method supplied from information provided by GEORGE NosBs' 
Ltp., may now be given as illustrative of the lines on which 
the problem may be attacked. 

Genii Heaters. 

In the Genii ‘‘ P.S.” system of water heating, designed by 
this firm, it is a very simple matter to install a water 
heater just where the hot water supply is required. The 
heater may, for instance, be placed immediately over a 
lavatory basin, or over the scullery sink or bath. The water 
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valve is fitted on the cold water side of the heater, an arrange- 
ment which has several advantages, for the heater cannot 
be subjected to the pressure of the water mains. No air or 
steam vent is necessary, nor can any steam pressure be set 
ир in the tank. The heater tank can be of light construction 
and fitted witha loose cover. This heater is supplied in various 
sizes to givé any desired hot water storage capacity. Further, 
each size is available with different wattage immersion heaters 
so that any required quantity of hot water can be obtained. 

It is usual to load these heaters lightly and keep the current 
flowing continuously or at “ off peak " times during the day 
or night, so that no special wiring is necessary, and 
very advantageous rates for electricity can usually . be 
obtained. То supply hot water at a faster rate forremergency, 
a three heat immersion heater and switch can be fitted. 


Essentials for Satisfactory Service, 

With heaters on continuous light loading as just described, 
satisfactory service depends entirely on a relatively small 
supply of hot water being required ateany one time. Hot 
water will then be available at any time of the day or night. 
Obviously, if the whole hot water contents of the tank are 
withdrawn, a rather long period must elapse before really 
hot water will again be ava'lable. Where it is desired to have 
large supplies of hot water at comparatively short notice, it 
is necessary to select water heaters with high current loadings, 
or of the requisite hot water storage capacity. The chart in 
Fig. 1 will be found useful for determining the size of immersion 
heater required for various hot water supplies. 

For example, to find the supply of hot water at scullery 
sink temperature (160? F.) available with a given wattage 
immersion heater, run the eye along the horizontal line at 
160? F. and read off on the gallons per hour scale the point 
where it intersects the given wattage curve in the chart. 
In this way the gallons of hot water at 160° F. with 250 W 
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heater is shown to be } gallon per hour ; with 500 W, 14 gallons 
per hour ; with 1 ooo W, 3 gallons per hour; andsoon. | 
Knowing the gallons per hour available at any required 
temperature with a given wattage heater, it is easy to calculate 
how long it will require to heat up the whole contents of the 
tank. That is, a 500 ,W heater gives 3 gallon of hot water 
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рег, hour for sink purposes and would therefore heat up a type 
“A” tank (то pints, 1] gallons) іп т hour, 40 minutes. 
Thezchart given is based on an average efficiency of 88 ` 

per cent., which is the average efficiency obtained in practice. 
The efficiency increases up to as much as 95 per cent. when 
a high loading is used with a small size tank, and falls to 
about 75 per cent. when a low loading is used with a large 
tank. Consequently, in the former case rather more hot 
water, would be available than is shown, and in the latter 
case rather less. 


The Principle of the Genii “ P.S.” Heater. 


The principle of the Genii “ P.S. ” heater is shown diagram- 
matically in Fig. 2. On opening the cold water inlet valve, 
cold water enters at the bottom of the tank. This pushes the 
hot water through the internal overflow pipe and out at the 
hot water nozzle. The cold water does not mix with the hot 
water, but pushes it before it. Geni “ P.S.” heaters are 
constructed of copper tinned inside, and with polished copper 
or nickel plated finish outside. These finishes obviate the 
need for lagging (which is liable to promote insanitary con- 
ditions) and add considerably to the smart appearance of the 
apparatus. A view of the heater at work is given in l'ig. 3. 

Another system to which due regard should bc given is that 
which provides an automatic hot water supply by means of 
a central hot water storage tank or calorifier with a low 
current loading of 4 to 6 kW controlled by a thermostat and 
automatic switch. e 

But whatever system is chosen, and each is adaptable to 
certain cases, a word of warning must be issued. As electric 
hot water supply progresses—as it will surely do, and that 
very rapidly as rates for electricity come down—there will 
be a number of enthusiastic electrical people designing water 
heaters that will be unsuitable for the general requirements 
of the household andits difficulties. What is most important 
iS that maintenance should be reduced to a minimum. 

Ball valves, automatic water cut-offs, and such like sources 
of troubles should be barred, heaters should be designed on 
the simplest possible lines as regards installation cost and 
running costs, and have adequate cleaning facilities. 

As it is there are already one or two designs of water- 
heaters which are quite unsuitable for domestic requirements. 
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Iconoclasm and Progress. 


During the last few years the WALSALL ELECTRICAL Co. have 
redesigned the whole of their manufactures, and there is not one 


article illustrated in their catalogues to-day which was being made. 


by them ten years ago. They have thus endeavoured to keep up 
with the times and by producing such instruments and switch- 
gear as necessity calls for. We feel sure they have succeeded. 

Amongst their recent innovations is the redesigning of the 
automatic cut-ins and cut-outs. This has been undertaken to 
bring the apparatus into smaller compass to meet the requirements 
of small country house boards. The most popular cut-outs they 
make are the '' Melior " and “ Vee Dee,” of which several hundred 
are in use. The '' Melior ” is a re-design of the “ Neville '" type 
cut-out, and in process of re-designing the movement parts have heen 
made much lighter and the action thereby rendered more sensitive. 
The “ Vee Dee " cut-in and cut-out, it may be mentioned, con- 
tains no permanent magnet and it is impossible, therefore, to reverse 
the polarity. 

The company have also produced a new line of switchboards 
фо as the ‘‘ Midget." These contain the usual instruments for 
isolated plant accumulator charging. The output for these boards 
is so considerable that they are able to produce them at a very low 
price. | 

A Double Range Voltmeter. 


The recent booming of wireless apparatus has stimulated them 
to design a double range voltmeter, which has two scales and a 
push button and enables the user to read the voltage of his accu- 
mulators and the dry battery. During the war there wasa demand 
for milliampere meters for medical use and insulation test sets, 
which had previously been made in Germany, and the Walsall Co. 
therefore took the opportunity of manufacturing these to fill the 
want, and these departments are now quite busy in the production 
of these meters and instruments. - : 

Another department is the manufacture of charging racks, 
hanging racks, electro magnets for unlocking, and testing apparatus 
in connection with miners’ electric lamps. Since the war a new 
type of charging rack has been designed, which is considered to be 
a very great improvement on those on the market at present. 

The motto of the company is “ Quality and Price," and a very 
good one, too. They tell us they make a very great feature of 
delivering battery boards and meters the same day as ordered, 
which is something more. 


The Institute of Metals. 


At the autumn mecting of the INSTITUTE OF METALS last week it 
was announced that the president (Mr. C. Sumner) had been 
nominated for re-election for another year. A summary of the 
sixth report of the Corrosion Research Committee on the nature of 
corrosive action, and the function of colloids in corrosion, was given 
by Mr. Guy D. Bengough and Mr. J. M. Stuart. The report at- 
tempted a general treatment of corrosion phenomena based on the 
study of several different metals, and an examination of how far the 
electro-chemical theory of corrosion can account for the observed 
phenomena. The difficulties encountered by the theory were 
indicated, and it was shown that it gave a satisfactory account 
of the facts only under certain conditions, while many facts could 
only be explained by recognising the important part played by 
colloids in corrosion. ў 

A long paper on '' White Metals,” by Mr. А. Н. Mundey, Мг. C. С. 
Bissett and Mr. J. Cartland, reviewed the manufacture and use of 
white metal for industrial purposes. The composition of the 
mechanical and physical properties of the chief alloys were given. 
Their constitution and microstructure were dealt with only so far 
gs the uses and manufacture are concerned. The chief representative 
arades of anti-friction or bearing metal were described. 


Empire Development Union. 


A statement issued from the headquarters of the newly formed 
EMPIRE DEVELOPMENT Union, of which Viscount Long of Wraxall 
is president, Sir Vincent Caillard, vice-president, and Mr. W. A. S. 
Hewins, chairman, announces that the Union has been founded 
with the object of promoting the trade relations of the United 
Kingdom within the Empire on the lines of resolutions dealing with 
such subjects as the development of natural resources, Imperial 
Preference, control of raw materials, patents,and cable communica- 
tions. The Union proposes to bring up to date the available 
information bcaring on these resolutions and the utilisation of 
Empire resources. With the assistance of expert committees the 
Union will work out in greater detail practical methods of giving 
effect to the resolutions and bring such methods to the notice of the 
Government, Parliament, and the public. It will be prepared to 
co-operate with other associations within the British Empire with 
a view to promoting trade within the British Empire in as efficient 
a manner as possible. The offices are at 26, Abingdon Street, S.W.1 
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The Colebrook Electric Water Heater. 


To meet the demand for an electric water heater capable of 
immediately delivering hot water in a continuous flow has been the 
aim of the patentees of Colebrook’s electric water heater, which is 
marketed by DuRANT, RADFORD AND Co. Obviously, тапу 
difficulties had to be surmounted, and many authorities had to be 
_ satisfied, but the introduction of the heater, which delivers water 

immediately at any temperature required from tepid to boiling, and 
the heating element of which is completely insulated from the metal 
case and the water, is an advance of which due notice must be taken. 

The Colebrook electric water héater which we illustrate herewith 
(Fig. т), is both compact and simple. It has a minimum of 
working parts, and severe official tests have demonstrated that 
it gives a 94 per cent. efficiency. The greatest efficiency of this 
type of heater lies in its almost instantaneous service. 


General Details, 

There are three standard-size heaters, viz. : The smallest, about 
74 in. in height and 2} in. in diameter. This is suitable for any 
position, and will deliver water either tepid, hot or boiling, as 
required. It is loaded at 2 kW, and water at a normal temperature 
of 60° F. can be raised to 127° F. at the rate of то gal. per hour. 
This model will commence giving a continuous flow of boiling water 
after 50 secs. 

The medium size is about 124 in. in height and 41 in. in diameter, 
and is capable of delivering water raised at r10? F. at the rate of 
25 gal. per hour. It is loaded at 4 kW, and a continuous flow of 
boiling water is obtainable in about 30 secs. | 

The largest size is about 181 in. in height, and has a diameter 
of 6 in. It will deliver boiling water at the rate of 15 gal. per 
hour. It is loaded normally at 7:3 kW, but will deliver water at 
the rate off'54 gal. per hour raised at 116° F. on a loading of 


Fic. I. —GENERAL VIEW OF THE COLEBROOK 
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8-85 kW. This apparatus can be loaded at for 8, 9 or то, and will 
deliver approximately 16, 18 or 20 gal. of boiling water per hour in 
a continuous flow. Other quantities of delivery are obtainable in a 
corresponding ratio of current consumption. 


Industrial Applications. 

For industrial purposes, where a quantity of hot water is required 
at a given time, by fixing the Colebrook heaters in parallel and using, 
say, four of the large-size heaters in connection with a storage tank, 
within six hours 1 о8о gal. of water can be raised from 60? F. to 
127? F. 

In operation the heater is directly attached to the waterpipe, 
the cold water enters at the bottom, and then ascends a spiral 
to the top and thence into the delivery pipe. Ло obviate the 
possibility of the current being switched on before the water is 
flowing through the machine much experimenting has resulted in 
the adaptation of a device (Fig. 2) which will not permit of the 
current being switched on until the water is flowing through the 
machine, and vice versa, the water cannot be shut otf until the 
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current has been switched off. Notwithstanding this, the user has 

complete control of the water supply, thus enabling the flow. to 

be regulated to obtain hot water at any desired temperature. 
The Colebrook heater has, we understand, been thoroughly 


tested and approved by well-known authorities, and the following 
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Fic. 2.—THE INTERLOCKING SWITCH ON THE COLEBROOK 
HEATER. 


report has been: received from 
tories '' :— 
Medium-Size Heater No. 11, 23a V, 20°5 A. 

The water heater was connected to a water supply. and the heat- 
ing element to a 210 V electric power circuit. The flow of water 
was regulated so as to obtain a supply of water at various tempera- 
ture rises, and the amount of water so delivered was measured. 

The following figures were obtained :— 


Temperature of 


“ Faraday House Testing Labora- 


Gallons Efficiency 


Volts. Amperes. Watts. Water. per hour. . per cent. 
In Out. 

208-0 19:0 3 950 60° F. до Е 42:4 94 

208-2 I9'I 3970 6° Е. i10? F 25:2 ° 93 

208-0 19:0 3 950 60? Е. т20° Е. 21:0 93 

208-0 19:0 3950 60°F. 210° Е. 8-2 9I 


The insulation resistance, whilst hot, was measured and found 
to be 1:8 megohms, which is satisfactory. | 


Large-Size Heater No. 4, 220 V, 37 A. 


This heater was connected up in the same way, and the following 
result obtained :— 


Temperature of Gallons Efficiency 


Volts. Amperes. Watts. Water. per hour per cent. 
In. Out. 

208-0 35:3 7350 60°F.  9o?F. 78:9 94 

207°7 35:2 7310 60° Е. 110° Е, 46:8 93 

207°7 352 7 310 60? К. 120° F. 39:0 93:5 

208-0 353 - 7 350 60° Е. 210° Е. 15:3 ^ QI 


The insulation resistance whilst hot was 4 megohms, which is 
very satisfactory. 

Winding over the tape, which presses it on to the cylinder, 
appears to have improved the efficiency of the machines. 


Siemens Lamps. 


A year or two ago, if it is not the case still, it used to be the 
pleasure of small boys to note the numbers of the railway 
locomotives which they came across in their. journeys. Our 
youth is long past, but we suggest a modification in the game 
by noting the names of the makers of the electric lamps 
which are now to be found broadcasted over the country. 


. We are not going to say what firm would win in this game, 


but we feel certain that the name of Siemens would be high 
up on the list. This prophecy has at least some foundation 
in the catalogue of gasfilled electric lamps which has recentlv 
been issued by the ENGLISH ELECTRIC AND SIEMENS SUPPLIES, 
Ітр., for on the last page but one it contains exterior and 
interior views of the new L.C.C. County Hall, which is lighted 
throughout with Siemens gasfilled lamps, and these are seen 
on the last page doing similarly useful work in a tabernacle, 
an outfitting store, an engineering works and a modern office. 
Not the least interesting part of the catalogue, which contains 
the usual information regarding the candle power, type and 
dimensions, are the small illustrations of the various filament 
mountings, which are used in lamps of different voltages 
and wattages. | 
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“ Gecophone ” Equipment for Broadcasting. 


We have received from the. GENERAL ELECTRIC Co. copies of a 
booklet describing ‘‘ Gecophone ” receiving sets and aerial equip- 
ment for wireless broadcasting and of a leaflet giving further 
particulars of the ‘‘ Gecophone’’ double headgear telephone 
receivers for wireless telegraphy. The GENERAL ELECTRIC Co. has 
of course fully realised the wisdom of making haste slowly in the 
production of wireless equipment, and this wisdom is reflected in 
the information supplied and by a detailed examination of the 
various sets. | 


Simplicity the Keynote. 


The problems involved in the production of wireless broadcasting 
receiving equipment have evidently been very carefully sifted by the 
Company, with the result that a range of equipment has been pro- 
duced which not only complies in all respect with the regulations 
on broadcasting, but is also of the very simplest possible design: 
In fact, simplicity is the keynote of all the '' Gecophone ” sets and 
equipment, which is noticeably devoid of technical complications 
and can be installed and operated with the utmost ease. 


Fic. 1.—THE "GECOPHONE"" CRYSTAL SET. 


Three standard complete receiving sets are at present listed. 
two of these being crystal sets and the third a two-valve set. 


Crystal Sets. 


Crystal set No. 1 is a single circuit crystal receiving set, complete 
with one pair of 2 ooo O double headgear telephones, and with sockets 
to take an additional pair of telephones if required. Tuning is 
eflected by a variometer which allows of fine adjustment over the 
range of broadcasting wave lengths. Sockets for the addition of a 
coil for the reception of the Paris time signal or for coils of any other 
wave lengths on which broadcasting may ultimately be allowed are 
provided. This equipment is supplied complete with two ro ft. 
lengths of flexible wire for connecting up, a leading-in terminal, one 
100 ft. coil of 7/22 enamelled copper aerial wire, two insulators, one 
pulley block and one aerial fixing eye. 

. No. 2 crystal set, which we illustrate in Fig. 1, is a rather more 
elaborate apparatus for more selective tuning than Crystal Set No. r. 
It has two coupled circuits with adjustable coupling, aerial tuning is 
effected by a tapping switch, the closed circuit being tuned by means 


Fic. 2.—THE ''GECOPHONE"" TWO-VALVE RECEIVING SET. 


of a moving plate condenser, and vario-coupler. This set is fitted 
with a testing buzzer and key, so that the crystal may be adjusted 
to its most sensitive position. The double headgear telephone 
receivers and aerial equipment supplied with this set are similar to 
that supplied with Crystal Set No. r. Both these sets are of 
extremely robust construction and are mounted in polished 
mahogany cases which give the equipment a very neat and hand- 
some appearance. 

The '' Gecophone " two-valve receiving set (Fig. 2) is also con- 
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tained in an extremely handsome and highly ornamental polished 
mahogany cabinet. Signals are detected and amplified by two 
“К” type “ M.C.” valves, and the panel is fitted with a tuning 
variometer and variable condenser, filament current rheostat, plugs 
for two pairs of telephones and sockets for the addition of a coil for 
the reception of Paris time signals, etc. The high tension batteries 
are contained in a lower compartment of the cabinet and a 6 V 
30 Ah accumulator for supplying the filament current of the valve 
is accommodated in a separate teak case with leather strap handle 
and plug connection. A third polished mahogany box is provided, 
which contains one pair 2 ооо О headgear telephones and space for 
an additional telephone. 

The list also contains particulars of tuner panels, of which we 
give ap illustration in Fig. 3, and valve detector panels, two standard 
complete Post Office aerial equipments, and also component parts 
for making up aerial equipment. Other details, such as spare 


Fic. 3.—ViEW OF THE ‘‘ GECOPHONE " TUNING PANELS, 


“* Gecophone "' double headgear telephone receivers, valves, crystals, 
accumulators and high tension batteries are also listed and the 
booklet also contains very carefully compiled and practical instruc- 
tions for the erection of the “© Gecophone "' masts and aerial equip- 
ment. 

We understand that it is the intention of the G.E.C. to widely 
advertise these sets to the public in crder to create and maintain 
demand, but that they will r;g.dly abide by the established policy 
of distributing through the trade only. 

We are also informed that the publicity department of the 
Company are now busily engaged on the preparation of suitable 
printed matter, show cards, window bills, etc., for the use of dealers, 
that this material will shortly be ready for issue, and that enquiries 
for same are now іпуігса. Fig. 4 shows an incident which has 
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Fic. 4.—Miss ELLIS JEFFREYS " LISTENS IN” ON HER TWO VALVE 
“ GECOPHONE " RECEIVING SET, 


rightly been seized as an opportunity for publicity. The stage has 
always been in the forefront of '' things new," and broadcasting 15 
likely to provide no exception to the rule. 

It may, therefore, be said, as in the case of so many modern 
electrical developments the General Electric Co. anticipated the 
possibilities of the situation, and '' Gecophone " receiving sets, of 
which we have given details, are the result of long and careful study 
of the problems involved, combined with а -thorough appreciation 
of the requirements of the moment, conscquent upon the contem- 
plated broadcasting schemes. 
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Carron Company Developments. 


In view of the steady growth of the Electrical Cooking and Heating 
Department of that old-established and well-known concern, the 
CARRON CoMPany, it has recently been found necessary to open 
newly-equipped stockrooms and workshops at 15, Upper Thames 
Street, London, E.C.4. Here an up-to-date building has just been 
erected complete with every modern appliance for the economic and 
speedy handling of orders, and the arrangements made are character- 
istic of the thoroughness and attention to detail for which this 
company have long been famous. 

An interesting and in the electrical industry almost unique point is 
that the goods are despatched from the company’s works at Carron, 
Stirlingshire, Scotland, via their own fleet of steamers, the '' Carron 
Line,” to their wharf on the Thames, and thence by barge direct to 
the new warehouse which has an entrance to the river. 

After testing and checking, orders will thence be dispatched by 
means of a new fleet of motor vehicles, with the result that practically 
immediate delivery should be possible of any of the firm’s products 
which may be required—a very important point in these days of 
strenuous competition. An up-to-date workshop and a trade 
counter are features of the new premises, and in addition to the 
existing trade showrooms at 50, Berners Street, W.1. and at 157, 
Upper Thames Street, which will be retained, an, additional show- 
room will shortly be opened at the latter address, which will be 
devoted.exclusively to heavy cooking apparatus for marine and 
industrial use, which has long been a special feature of this firm's 
business. | ` | 


* Carron Electrical Appliances. 


But stockrooms are no good without stock, so, ever alert to the 
demands of the public, the company have just placed on the 
market a neat little iron which can be adjusted to any standard 
voltage. Its weight is only 34 lb., and being all complete, ready 
for fixing to any lampholder, it should form an essential feature of 


Fic. 1.—CENTRAL ELECTRIC GALLEY RANGE ON THE WHITE STAR 
LINER ‘‘ PITTSBURGH.” 


the travelling equipment of “ my lady," making her, as it does, so 
long as current is available, independent of the laundry and ensuring 
the safety of her delicate fabrics. 
` We have already drawn attention in these columns to the electric 
fires of this well-known and old-established company. But they 
have recently placed on the market a new series of heaters which 
have attracted much interest on account of their extreme cheapness 
and simplicity and the very high degree of radiant heat obtained. 
In these fires the element consists of a machine moulded block of 
Scotch fireclay with grooves running transversely across the face, 
in which the heating spirals are placed. The wiring is so arranged 
that one bar is left '' live ” or all bars can be controlled from switches 
on the fire if desired. A few of these patterns have been specially 
designed for finishing in porcelain enamel and are free from sharp 
edges and elaborate ornamentation. Most of the designs in constant 
demand can be fitted either with the new design element or with the 
company's well-known patent element, which consists of the usual 
resistance coil supported on porcelain formers fitted in an enamelled 
cast-iron tray. i 
It must not be taken that Carron Electric Fires are confined to 
cast-iron. Many attractive designs have the fronts covered with 
sheet brass or copper. 
elements can either be the company’s patent porcelain enamelled 
cast-iron type or the fireclay pattern. A touch of repoussé work 
adds a rich appearance, while the fires, being of light construction, 
can be easily carried about. They are finished in either polished 
brass, antique brass or copper, and have a loading of 2 000 W. 
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The backs are of cast iron, while the- 
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It is only in accordance with the eternal fitness of things that 
modern liners should have an electrically-operated cook's galley, 
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FIG. 2.—ONE OF THE New CARRON FIRES. - 


This is the case on board the White Star liner “ Pittsburgh,” and our 
illustration shows the central galley electric range which has been 
installed by the Carron Company. 
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A New Electric Water Heater. 


Taking upon themselves the arduous but interesting task of’ 
designing an electric water heater, the IMPERIAL ENGINEERING Co. 
have met with a good measure of success and have recently placed on 
the market a bath water heater, of which we give a diagrammatic 
illustration and some particulars. 

This heater consists of a strong copper storage tank having a 
capacity of то gallons, which is connected to the main water 
supply, regulation being effected by a ball vaive. 


| Feed to 
1 Boiler 
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THE IMPERIAL BATH WATER HEATER. 


The cold water flows in through a pipe fitted in the bottom of the 
tank direct to the separate heating chamber, which is located under 
the base of the storage tank, and thence over a series of baffles made 
in the form of slots. These slots contain the heating elements, 
which consist of Nichrome ribbon wound on mica formers. 

The outlet from the heating chamber is in the form of a tube which 
carries the hot water through the water contained in the storage 
tank and so sets up a continuous circulation. Small quantities of 
boiling water can be drawn direct from an outlet in the boiler a 
few minutes after the current is switched on, owing to a patented 
arrangement of the element chamber, and sufficient water for a hot 
bath is obtained in about 20 minutes from cold. 

The total loading of the equipment is 3 750W, and the connections 
are so arranged that a small element having a loading of 200W, is 
permanently in circuit to maintain a supply of moderately hot water, 
for general use. The remaining controls are obtained by a three- 
heat switch fitted on the tank itself. 
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The Mulparvo—An Appreciation. , 


It will be agreed by all that the development of the domestic 
load is undoubtedly a problem which should be seriously tackled 
by all parties in the electrical industry according to their respective 
sphere. This may be done in many ways, and the method adopted 
by BERRY’s ELECTRIC, Ltd., is by no means the worst or the least 
uncertain of success. As manufacturers of household electric labour 
saving appliances, they have gone to considerable expense in 
equipping a showroom with as complete an assortment of such 
apparatus as it is claimed can be seen in any part of the United 
Kingdom, and in.addition to such articles of everyday use as the 
electric kettles, irons, toasters, etc., which may be said to be almost 
in general use, have given their attention to the lesser known and 
used apparatus, such as clothes washers, dish washers, knife grinders 
and polishers, boot cleaners, pastry mixers, plate polishers, etc. 


Is the Housewife Unenterprising ? 


It is considered by some that the British housewife is unenter- 
prising because she does not more quickly adopt these electric 
labour saving appliances, but that is not the opinion of Berry's 
Electric. For they consider that it must be conceded that the 
initial cost of these various machines is the chief deterrent to their 
use, and recognising this fact, it is for the manufacturers to overcome 
the obstacle by cutting down that cost. This objective, however, 
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Fic. 1—A VIEW or BznRv's "MuLPARVO"' IN °ACTION AS A 
WASHING MACHINE. 
\ 


сап only be attained by a machine being designed which can claim 
to be a multum 1n parvo. It is intelligible that a consumer will 
protest against the high aggregate cost of an assortment of electrical 
domestic appliances, each of which is to be used possibly not more 
than two or three hours per week, but if a combination of labour 
saving appliances can be embodied in a single machine, then a long 
step has been taken in the direction of arousing the enthusiasm of 
the consumer, owing to the reduced first cost. The installation of 
such a machine which can be used ten hours a day, in addition 
јо meeting the demands of the consumer, at the same time ensures 
an increased revenue to the supply company. 


An Electric Clothes Washer. 


The company are therefore now making a machine which they 
claim has to a degree met the requirements above suggested. 
It is a domestic servant which will work all days and hide under the 
table at meal times, bearing the kitchen table on her back as it 
were, unobtrusive but always useful We refer to their '' Mul- 
parvo " automatic electric servant, which we illustrate herewith. 
This machine is, in the first place, an electric clothes washer. Whilst, 
however, American machines, thus described, are in use for probably 
not more than two or three hours on one day of the week, the 
'" Mulparvo," after satisfactorily dealing with the week's washing, 
is converted in a few moments into a plate and dish washer. This 
means that the '' Mulparvo " is in use three or four times a day, 
and every day. 
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A flexible coupling is provided which in a moment can be fitted 
to the shaft of the motor, and to thig coupling may be attached the 
necessary brushes for a number of domestic purposes, such as 
polishing boots, cleaning brasses, grinding and sharpening cutlery, 
polishing silverware, mixing bread dough or batter, mashing 
potatoes, etc. With the provision of a chopper connected to this 
coupling there are a number of other operations, such as chopping 
meat for making sausages, rissoles, potted meat, etc., which can be 
undertaken. Being able to secure these many operations with the 
assistance of one motor only, at once allows the '' Mulparvo " 
machine to be termed an economical and efficient electric labour 
saver, and at the same time considerably improves the '' domestic 
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Fic. 2—SHOWING THE ‘‘ MULPARVO’ 
AS AN IRONING TABLE. 


load ” desires of the supply authorities, on account of its utility for 
various purposes throughout the day. | 


Can also be an Ironing Table. 


The “ Mulparvo " machine when closed can also be used as an 
ironing table, for which purpose it is admirably suited, as current 
for the iron can be taken from a plug on the body of the “ Mulparvo " 
machine itself. The machine body is neat in appearance and regular 
in shape, enabling it to be used conveniently as a kitchen or serving 
table when not being otherwise employed. Thus it may almost 
be said that at one and the same time it solves the servant problem, 
brings happiness into the home and helps to develop the electrical 
industry. And who are we that should not encourage it in these 
great endeavours ? | 


A New Falkirk Cooker. - 


During a visit to the works of the FALKIRK IRON Co., at Falkirk, 
members of the Electrical Society of Glasgow had an opportunity 
of seeing demonstrations of electric cooking on a '' Model " cooker 
of an entirely new type which the Falkirk Iron Company have 
evolved and which they are developing. 

The principle feature of the new cooker is that heat is induced in 
the bottom and sides of the cooking utensils themselves and not in 
the appliance, which remains cool. The utensils are specially made, 
but as no flames or radiant heat impinge on them, they should 
The domestic equipment on 
which the demonstrations were conductéd consisted of one large 
and one small “inducer ” mounted on a standard cooker, the 
‘inducers " replacing the ordinary solid or radiant type boiling 
plates. It is claimed that the domestic ''inducer"' as demon- 
strated has an efficiency varying from 85 to go per cent. One pint 
of cold water can be boiled in one minute, and sixteen pints can be 
brought to the boil on a consumption of one unit of electricity. With 
larger quantities of water, the “ inducer ” boiler is said to be capable 
of as high an efficiency as 97 per cent. Not only is extremely rapid 
heating and cooking obtainable, but when once the food or water is 
brought to the boil, the wide range of control permits simmering, 
braising and other slow operations to be carried out economically. 
The lowest loading of the smallest '' inducer " is 120 W.  Furthei 
claims made for the '' inducer ” are that it is foolproof and waste- 
proof; there are no elements to burn out; there are no wearing 
parts, and altogether it is a unique production, which, if it fulfils 
expectations, should do much to improve the use of electricity 
as the ideal cooking and heating medium. 


The ELECTRIC STARTING GONGS which have been used experi- 
mentally at Blackfriars and St. James's Park Stations, London, have 
proved that a reduction of three seconds is made in the time of the 
station stops. It is proposed, therefore, to equip other stations with 
this device. 
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An Automatic Reel Baking Oven. 


For many years past, in spite of high charges, electrical methods 
have been finding their way into the bakery and confectionery 
trades. The fact that electrical methods have been introduced in 
spite of this handicap is due to the high grade product which can 
be consistently produced by these means, so that satisfaction to 
the customer is invariably ensured. 

There are many designs of baking oven at present in use, and all 
have in view tbe consistent production of articles of the highest 
grade, but great as the improvement has been in methods of handling 
and preparing the raw foodstuffs, and in-the constructional design 
of the oven equipment, none have as yet achjeved the perfection of 
the electrically heated commercial baking oven. With this oven 
the results are uniform and the food more thoroughly cooked. The 
heat can be confined to the oven in a manner which is impossible 
except with electricity as the source of heat, and this leads to 
greatly improved sanitary conditions in the bakehouse. 

The popularity of the electric range for domestic purposes is now 
thoroughly established, and when designing a similar equipment for 
the bakery trade electrical engineers have spared no time or expense 
in the experimental work, with the result that appliances are now 


available that demand the. serious consideration of those engaged 


in the bakery and confectionery trades. 

A number of firms have been working on this problem, but the 
oven illustrated is manufactured by the WESTINGHOUSE ELECTRIC 
AND MANUFACTURING Company, and is sold in this country by 
METROPOLITAN-VICKERS ELECTRICAL Co. The design is based on 
data carefully compiled from the experience of practical bakers, and 
embodies the ideas of the foremost designers of bake ovens. 

ў Detaile of Design. 

The automatic electric baking oven is built entirely with heat 
insulated panels. The outer covering of the panel is of heavy 


gauge galvanised iron ; the inner covering is of non-corrosive steel. 
Outside the galvanised panels are placed sheets of steel finished in 
three coats of white vitreous enamel baked at 1 700° F., which are 


. A MopERN ELECTRIC BAKING OVEN. 


held in place by nickel-plated straps and angle iron, thus giving a 
beautiful clean finish to the whole apparatus. The high tempera- 
ture at which the enamel is baked on ensures that it shall be quite 
unaffected by subsequent use of the oven. 

Inside the baking chamber is a revolving reel which supports 
eight shelves each 11 in. wide by 71 in. long. The shelves are 
perforated to allow free circulation of the heated air between the 
baking tins. In order to ensure that the reel shall revolve with 
perfect freedom, the friction parts are made of a special lubricating 
metal consisting of bronze graphite. The reel is driven by means 
of an electric motor through a train of gears. Special attention has 
been paid to the elimination of noise and the absence of friction. 
The gears are entirely enclosed, and the motor is started and stopped 
by means of a snap switch. The oven door can be opened and 
closed with one hand. It cannot stick, and is thoroughly heat 
insulated. To ensure ease of operation, the door is balanced by 
means of counterweights fitted inside the oven. The open door 
forms a shelf at just the right height for use in loading and unloading 
the oven. 

Electrical Equipment. 

The electric heaters and the control gear which regulates the 
temperature are constructed on sound lines with large factors of 
safety, and with reasonable care the makers claim they should last 
as long as the oven itself. The oven is simple and automatic in 
operation. To indicate the temperature, a thermometer with a 


hand setting indicator is fixed in such a position as to indicate the 
true temperature of operation. This temperature of operation is 
controlled by a thermostat, the pointer of which can be set at any 
temperature required. All that is needed is to set the thermostat 
pointer and to:push the switch button marked '' on," after which 
the oven will come up to the baking temperature. When this is 
reached the automatic temperature control equipment operated by 
the thermostat maintains the baking temperature continuously and 
entirely automatically at the point at which the thermostat pointer 
has been set. It will be seen that the operation is simplicity itself. 


Perfect Production. 

When the oven has been loaded, and the door closed, the reel 
need only be kept revolving during the baking period, and the 
bread, cakes, pies or French pastries will be perfectly cooked. The 
temperature being maintained constant, and the conditions the 
same, every batch can be made to turn out perfectly, evenly raised, 
uniformly and richly browned and thoroughly baked. Actual, 
results obtained by practical bakers show that the automatic reel | 
electric oven is economical in use. It has been shown that the 
amount of flour required to turn out a specified number of loaves 
was actually less than with ovens previously installed. The saving 
represented by the additional loaves was more than sufficient to 
pay for the electricity used. Further, the electric oven is constructed 
to retain the steam driven out of the loaves, so it is unnecessary to 
inject live steam into the oven, and the use of a steam boiler can 
thus be avoided. Practical bakers will recognise this as a matter 
of no little importance. The simplicity of operation necessarily 
reduces the labour costs, another economy of considerable moment. 
The cleanliness and absence of external heat mean healthier condi- 
tions in the bakehouse, and they in turn affect the quality of the 
product. 

A demonstration model of this newest of electric baking ovens is 
being erected in one of the most up-to-date bakeries in this country, 
and considering the advantages set out above, there is but little 
doubt that the general use of electric bread baking ovens auto- 
matically controlled will not be long delayed. 


Electric Cooking a la Sullivan. 


Among the firms who have done a great deal by enterprise and 
hard work to make possible the domestic electric idea is H. W. 
SULLIVAN. A further guerdon of their work in this direction will 
be provided by a description of two of their more recent apparatus. 

First there is an electric grill of good finish and useful size. 
The element, which is of 1 ooo W capacity, consists. of a standard 
spiral, supported in such a manner that boiling may be carried out 
on the top plate at the same time as grilling or cooking is done in 
the oven. A door can bo supplied so that the appliance can be used 
as a complete cooking stove for a small family, since the oven measures 
11{ in. by 91 in. by 54 in. high it is sufficiently large ehough for 
ordinary cooking operations. The top is nickel plated and a 
controlling switch can be fitted if desired. Two connector pins are 
provided for connections and a double pole connector is supplied, 
also a substantial drip pan and grid. 


NEW RING. 


SULLIVAN BOILING 


THE 


We illustrate a boiling ring of efficient and neat design. The 
element consists of a standard spiral, supported in a manner suitable 
for this class of apparatus so that any liquid or food spilt on the ring 
top falls through into the bottom of the case. In addition, the plate 
is so designed that the element is very effectively protected and 
anything which may fall on the top does not come into actual contact 
with the spiral but falls clear. Consistent with efficiency this is, 
it is claimed, the best and safest boiling ring yet designed. The 
top, which is nickel plated, complete with element can be easily 
detached from the case by simply turning a thumb screw. This is 
of decided value for keeping the inside clean, and the reflector 
polished. Two pins are provided for connections and a double pole 
connector is supplied. The loading is 750 W and the weight 24 lbs. 
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It is not surprising to learnthat BELLING AND Co. are going full 
steam ahead, if that is the right phrase for a firm of makers of 
electrical heating and cooking appliances. However, the main 
point is they are going ahead and are introducing for the coming 
season several new designs of electric fires, All of these, together 
with those older patterns which are of course, being retained, 
will be fitted with a new fire bar. This is called the '' Multi- 
Parabola Bar ''; it is made of a special tough fireclay } in. thick, 
and is illustrated herewith (Fig. 1). 

The face of the bar consists of a large number of para- 
bolic wells in which the wire is seated in correct focus. From 
each of these wells intense heat is projected, and owing to the 
convex curvature of the bar, the heat is projected not only forward 
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Fic. 1.—BELLING’S MULTI-PARABOLA FIRE-BAR. 


but in all other useful directions. The resistance spiral has a 
loading of 1,000 W and is of the highest quality obtainable. It is 
larger in diameter than is usual, thereby ensuring a long life 
and also preventing much worry to all concerned. 

It is hardly necessary to say that Belling and Co. would not 
have changed over from the old 500 W fire bar unless the long 
and exhaustive tests which have been taken had definitely 
proved that the higher efficiency which the new bar should 
give from a theoretical standpoint was actually achieved in 
practical use. Many of these bars have been placed on a life test 
and one in particular has now, we understand, been ón continu- 
ously for over 4 ooo hours. 


Fic. 2.—BaAcK VIEW OF BELLING’S BOUDOIR FIRE, SHOWING 
THE CONSTRUCTION. 


Standardisation has also been carried into the general construc- 
tion of all Belling fires, and a foot-press switch which has been 
specially designed for fires, is now being universally employed. This 
switch has a quick make and break and a positive make and break, 
and as its name denotes, can be easily operated by the foot. Ina 
word, it may be said that the policy of the firm is standardisation 
and the objects are reliability, accessibility and simplicity. Belling 
and Co. are getting very near this. 
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Exhaustive information regarding ' KALANITE " INSULATORS is 
given in a booklet recently published by the manufacturers, Callen- 
der’s Cable and Construction Co. Numerous diagrams are included 
in the illustrations. 
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The Latest Arora Fire. 


We illustrate the latest Arora fire herewith. That is almost 
enough to say, for it is surely superfluous to add that the equip- 
ment is of particularly smart appearance. In more detail the fire 
is made of cast iron and has a sheet iron back with four 750 W 
standard Arora firebars. Each bar is supported by two screws 
which also form the electrical connection to bus bars of rigid con- 
struction, insulated from the frame. The bars can be changed 
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THE LATEST ARORA FIRE. 


within a minute or two without disturbing any wiring. А two- 
circuit rotary switch in the first position puts all four bars on circuit, 
in the second position puts the two top bars on circuit, and in the 
third position the two bottom bars. The fourth position of the switch 
cuts everything off. If one of the top pair of bars is coupled to the 
live terminals direct, then the four switch positions will put on circuit 
4 bars, 3 bars, 2 bars, and 1 bar. The fire is of course, made and 
sold by the Arora Co. 


The * Wilcox" Tumbler Switch Coupler. 


The “ Wilcox” tumbler switch coupler, which we illustrate 
herewith, consists of a tube of hard polished fibre with holes drilled 
at right angles to and into the bore close to each end for the reception 
of the switch knobs. Each end of the bore is tapped as far as these 
holes to receive cupped screws which grip the switch knobs, and, 
together with the ends of the smaller and untapped bore of the 
tube, form an effective double lock. When the switches are mounted 
on a base the operation of taking off or putting on the '' coupler ” 


THE '"Wircox'' TUMBLER SwITcH COUPLER, 


is facilitated by putting one of the switch knobs over in the opposite 
position to the other, when the screws have been loosened sufficiently 
far to clear the holes, thereby increasing the distance between the 
switch knobs. The “ couplers ”' are being made for either double 
or triple pole and in 3, 5 and ro A sizes, and should form a useful 
adjunct to many an installation. 
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Electric Space Heaters. 


Because of their cheapness, robust character, universal applica- 
bility, compact form and the ease with which they can be installed, 
it is clairhed that few devices are só well calculated to develop the 
domestic load and increase the small power load as the space heaters 
manufactured by IGRANIC ELECTRIC Co. TN 

Details of these devices which are illustrated in Fig. 1 have 
already appeared in THE ELECTRICIAN and it will be remembered 
that they consist of a thin bar of steel 2 ft. long by 2 in. broad, with 
a terminal screw and a fixing hole at each end. 
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closely fitting outer sleeve or sheet steel which is swaged on and 
welded along the longitudinal joint. The terminals, which are two 
strong bolts, one through each end of the steel strip, but well 
insulated therefrom by mica, are attached to the ends of the 
winding by strong flat strips of metal. The result is a practically 
indestructible unit, which has aptly been described as '' two feet of 
heat." These units can easily be mounted in places where it would 
be difficult and sometimes impossible to apply heat in any other 
form. For remote positions to which it is difficult or expensive to 
run steam or hot water pipes, or where it would be dangerous or 
unhealthy to have coal or gas fires, these simple electrical heaters 
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Fic. 1.—-SOME APPLICATIONS OF IGRANIC SPACE HEATERS. 


Electric Soldering Irons. 
The advantages of electric irons over ordinary soldering tools are 
almost too obvious to need recounting. Always hot, they save the 
time usually spent in conveying the iron to and from the stove, 
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` are invaluable. .For we understand that they never attain a 


glowing temperature and are, therefore, not dangerous to surround- 
ing objects. The effect of their use, in fact, is similar to that of low 
pressure hot water radiator 
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Fic. 2.—SHOWING CONSTRUCTION OF IGRANIC ELECTRIC SOLDERING IRON. 


avoid the constant cooling down and re-heating that occurs with 
externally heated irons, retain their face instead of requiring 
Tequent re-tinning, and avoid changing of irons because one iron 
suffices to keep one person constantly employed. No danger of 
re, ПО injury to the operator’s eyes, no combustion, no flame, no 
vitiation of the atmosphere and no explosions need be feared. These 
features lead to a great speeding up of the work, in fact, electric 
soldering irons will do the work easier, better and quicker than it can 
be done inany other way and they constitute an excellent small load. 
course, an electric iron must be scientifically constructed in 
ut to be a reliable tool and the IGRANIC ELECTRIC Co., claim in 
у er Contribution to this problem to have surmounted all the 
ficulties in this respect. The irons are constructed on the unit 
8, Every part is easily removable, replaceable and inter- 
еје geable, Тһе sectional view, Fig. 2, shows this. The heating 
oo 15 of nickel chromium ribbon insulated with pure mica, and 
co ept in intimate contact with the core by means of a patented 
at презе winding. This construction makes all the heat effective 
© Point of the tip. 
iin © Copper tips are of standard size drawn copper rod, à, $, and 
to x" SPectively in diameter. Аз the tip wears away it is possible 
up Yaw it from the core and most of the tip may thus be 
fle Sed. Each iron, being equipped with a suitable length of 
able co 
ie Where an ordinary lamp socket is available. There are three 
95 te light, medium and medium heavy. The voltage range is 
` 104, 105 to 114, Ы 5 (0125, 190 to 209, 210 to 229, 230 to 250 V, 


and the irons may, of course, be used on direct or alternating current. 


Constructional Details. 


The Construction is simple, a strip of sheet steel is covered with 


Ribes and is then wound with nickel chromium wire, round which 


ther layer of mica is wrapped. The whole is. then enclosed in а 


rd and a lamp socket attachment plug, can be used in any . 


They are wound for all ordinary voltages and each has a loading 
of 500 W. They can be wired singly or in parallel as may be 
convenient. т 


Repairs of Tramway Track. 


A deputation from the Scottish Tramways Association met 
representatives of the Ministry of Transport in London last Friday 
with reference to the REPAIRS OF TRAMWAY TRACKS. Coun. J. G. 
Fraser, chairman of Dundee Tramways Dept., said that the income 
from most of the municipally-owned tramways in Scotland had to 
meet the expenditure, as it was generally believed that the local 
ratepayers had no right to subsidise the tram-users. On the other 
hand, it was felt to be very unfair that the tram travelling public 
should have to subsidise the motor users, as the tramway was 
entirely responsible for the upkeep of the track for motor cars, 
privately-owned motor omnibuses and heavy vehicles. Over 
£9 000 ooo, he said, had been received by the Government for the 
tax on motor vehicles for the half-year ended May last, and what 
they asked was that payments from this should be made direct 
to tramways undertakings for the repair and renewal of tramway 
tracks in the same way as local authorities were reimbursed for 
the upkeep of Class I. and Class 11. roads. 

Sir W. Harwood, Secretary to the Ministry of Transport, who 

resided, said that it must be admitted that tramway undertakings 

d a legitimate grievance, but he was afraid that theremedy would 
have to be found by amending legislation through a private member's 
Bill. It was a problem that would have to be faced sooner or later 
and the deputation had made it quite clear that the matter was 
urgent. 

{t was suggested that the tramway undertakings should combine 
to promote a private Bill, and there was a possibility that the 
Ministry of Transport would not oppose such a measure if it was 
introduced. 


H 
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Some New B.T.-H. Lighting Units. 


The present year has seen the introduction by the BRITISH 
THoMsoN-HousTON Co. of a number of new lighting units, the 
utility of which has enhanced the already great reputation of this 
enterprising company. A brief description of some of these new 
units will interest our readers. 


Artificial Daylight and Colour Matching. 

The accurate discrimination of colour valdes enters, either 
directly or indirectly, into almost every trade, industry and art. 
No colour is of absolute and constant quality. It varies, or rather 
our perception of it varies, according to the nature of the light under 
which it is viewed. Normal colour standards are, of course, derived 
from the appearance of the various colours under normal daylight. 

From this, and also from the experienge of anybody who has ever 
tried to match colours at night, it is evident that accurate com- 
parisons can only be made either by daylight or by artificial light of 
similar spectroscopic characteristics. Until recently a person whose 
occupation involved the discrimination of colours could only work 
satisfactorily by good daylight, owing to the lack of an effective 
substitute. 

In designing the " Trutint = colour-matching unit the British 
Thomson-Houston Co. have rendered a valuable service to the 
community at large, and particularly to certain specific industries 
in which the accurate examination and matching of colours is of 
fiindamerital importance. The '' Trutint " unit consists essentially 
of a Mazdalux reflector, fitted with a special daylight glass screen, 
and equipped with a Mazda gasfilled lamp. 


Fic. 1.— THE “ KELDON " UNIT. 


absorbing most of the red and yellow rays, produces an illumination 
which, to all intents and purposes, is identical with daylight from a 
north sky. 

Importance of the Glass Screen. 

The success of the “ Trutint ” unit depends upon the composition 
and colour of the glass screen. The development and production of 
this glass have involved an enormous amount of research and experi- 
ment spread overa long period. The actual apparatus is simple enough 
—so simple indeed that many people might think it possible to achieve 
the same results by filtering the light through an ordinary piece of 
blue-tinted glass. Although artificial light modified in this way 
might have the appearance of daylight, the colour test would 
immediately expose its inaccuracy. 

The British Thomson-Houston Co. have fitted up demonstration 
cabinets to prove this point. Each cabinet consists of several 
compartments, one compartment being lighted by a bare carbon 
lamp, another by a bare metal nlament lamp, a third bv a gastilled 
lamp in a reflector fitted with ordinary blue glass, and a fourth by 
a Mazda gasfilled lamp in a " Trutint " unit. Ribbons of various 
colours are stretched along the floor of the cabinet, and one mav 
see at a glance how the colours are atfected by the ditferent forms 
of lighting equipment. The variations are startling, and there 15 а 
very perceptible ditference between the etfects produced respectively 
by the “ Trutint " unit and the ordinary blue glass. 


Forms of ** Trutint " Units. 


“ Trutint " units are made in two forms. One consists simply of 
the retlector and screen, which is contained in a metal ring secured 


This screen, by 
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/ 
by thumb screws to the reflector. This form is for pendent use in 
industrial and commercial establishments, and it is supplied in 
three sizes, for 100 W, 200 W and 500 W gasfilled lamps. 
The other “ Trutint " unit is only made in one size—for a тоо W 
lamp, and consists of the reflector and screen fitted to a standard 


Fic. 2.—'' TRUTINT" Unit FOR COUNTER AND TABLE USE. 


equipped with a switch in the base, the entire unit being finished in 
antique copper (Fig. 2). This standard type of “ Trutint’’ is 
intended for use on counters, desks, etc., where it is desired to have 
local daylight illumination without interfering with the general 
lighting scheme. 


Commercial Applications. 


The most important commercial application of the '' Trutint ” 
unit is, of course, in connection with the colour-matching require- 
ments of drapery, millinery and haberdashery stores, Even in the 
daytime there is very rarely sufficient daylight available for the 
proper examination of coloured fabrics, etc., and customers have 
acquired the habit of taking articles to the doorway in order to get 
an idea of their real colours. At night the selection must be made 
by artificial light. By installing “ Trutint ” units of the standard 
type at intervals along the counters in all departments where colour 
discrimination has to be exercised, the trader enables his customers 


` to examine and match colours оп the spot with absolute accuracy. 


The great convenience and profitable possibilities of the “ Trutint " 
unit in this connection are evident. 

In practically every industry there is probably at least one 
operation in which “ Trutint " lighting can be advantageously 
employed. The following list represents merely a few of the specific 
processes which depend almost directly upon the accurate perception 
of colours, and require for their due and constant performance the 
use of ''Trutint " units:—Lithography, colour printing, cigar 
grading, leather grading, cotton grading, paint and chemical exam- 
ination, matching artificial teeth, dveing and seed grading. Art 


schools, museums, studios, colleges, libraries and a thousand other _ 


places where the perception of colour values is important are also 
within the scope of “ Trutint," the wonderful unit that shows 
things in their natural colours. 


The ‘* Posterlite”—A New Unit for Hoarding Illumination. 


The poster which tells its story by night as well as by day has 
obvious advantages over its rivals whose appeal ceases at sundown. 
This is realised by the many advertisers who use B.T.-H. floodlight 
projectors to illuminate their posters after the day has waned. In 
some cases, however, hoardings cannot be illuminated by means of 
floodlights fixed at a distance, and for these conditions the '' Poster- 
lite," a new bracket unit which can be fixed above the top of the 
surface to be illuminated, has been designed by the British 
Thomson-Houston Co. : 

The unit (Fig. 3) consists ofa sheet copper trough with silvered glass 
reflectors bent to correctly designed contours to give a concentrated 
flat beam. The mouth of the trough has across its length louvres 
of diffusing glass апа metal. These modify and diffuse the lrght on 
the upper portion of the hoarding without in any way interfering 
with the main beam of light which illuminates the lower portion. 
In this way an even illumination is produced over the entire vertical 
surface. The lateral distribution of light is very wide, allowing the 
units to be spaced as much as то ft. apart. Each unit takes two 
250 W projector type Mazda lamps, which can be connected either 
in series or parallel, for use on high or low voltage circuits. 
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We understand that ''Posterlite " units can be used on all 
hoardings from то to 20 ft. deep. Where hoardings stand alone 
and have no brightly illuminated surfaces adjacent, '' Posterlite ” 
units will be found satisfactory for depths up to 25 ft. The distance 
between units depends upon the intensity of illumination required, 
and this again depends upon the colour and location of the hoarding. 
For average conditions, units spaced 10 ft. apart will give good 
results. For hoardings of a dark colour, and in positions where the 
surroundings are brightly illuminated, the spacing should be reduced, 
and for very dark surfaces should not' exceed 6 ft. Under the most 
favourable conditions—that is, with light-coloured surfaces and 
dark surroundings—the spacing can be extended to 15 ft. more. 

It is recommended that units should be fixed at least 2 ft. 6 in. 
above top of portion to be illuminated. The length of bracket 
required for the “ Posterlite " depends upon the height of the 
surface to be illuminated. The following tables give the projection 
required for various sizes of boarding. The projection is the distance 
from the surface to the centre of unit :— 


Ft. in. Еш. Ft.in. Ft. in. Ft. in. 
Height of hoarding ,.. 12 о I5 о 18 o 2 0 24 О 
Length of projection; .. 2 3 2 6 2 9 з о 3 3 


Fic. 3.—'' PoSTERLITE " Unit CLOSED AND IN POSITION. 


The backplate is so designed that it may be attached either to the 
front or back of the hoarding, the tube being secured in position by 
two taper pins passing through the boss in the backplate. An entry 
(tapped 1 in. conduit) is provided through which the supply can be 
brought into the bracket. An insulated connector is provided in 
the head of the bracket to which connection can be easily made, 
the unit being sent out with the holder wired to this point. 

When properly adjusted, the ''Posterlite " produces an even 
illumination over the entire hoarding, but it cannot be too strongly 
emphasised that good results depend on accurate adjustment. To 
make adjustment easy and to ensure that, when once the troughs 
are correctly fixed, they will not get displaced, the “ Posterlite ” is 
fitted with a special screw adjusting device. 


| The ** Асе” and * Keldon" Lighting Units. 


The “© Асе” and '' Keldon " totally enclosed units now made by 
the company are of unique design. They are quite '' out of the 
rut," both in appearance and performance, and there should be no 
doubt as to their popularity wherever well diffused and glareless 
illumination is required. 

The '' Ace ” is completely dustproof, highly efficient, stays clean, 
and is most distinctive in appearance. In effect, it is a semi- 
indirect fitting, possessing, it is claimed, all the advantages of a 
totally enclosed unit. Good to look upon, it gives a well diffused 
illumination, is independent of any ceiling, and requires very little 
maintenance, The glassware is in one piece—crystal glass enamelled 
With a special enamel, fired on the upper surface of the bowl to 
diffuse the light, prevent glare, and reduce light absorption. The 
deflector fitted over the top opening inside the metal casing reflects 
downward light that would otherwise be lost. Cross reflections are 
entrely eliminated by the contour of the glass. The unit is 
Supplied complete with chain and ceiling plate, and, if desired, the 
owl can be fitted with an ornamental tassel. It is made in two 
Sizes to take gasfilled lamps of from 100 to 300 W. 

i The “ Keldon " (Fig. 1) is an entirely new type of fitting, different 
rom any other lighting unit on the market. It is a totally enclosed 
Semi-indirect fitting, the glassware being blown in one piece and 
C amelled on the side and bottom. Perfect light diffusion and 
S ence of glare are particularly noticeable in the “ Keldon,” which, 

addition to being dustproof, is easily cleaned. The glass bottom 


Sap being removable, lamps can be replaced without disturbing the 


globe ‚ these characteristics and the extremely pleasing contour of 


RE Keldon " make it the ideal unit for commercial lighting. 

T s illumination of shops, offices, banks, hotels, showrooms 

etos lic buildings these units are just the fittings for which the 

degrees world has been anxiously waiting. They combine in a 

simple never before approached the utilitarian features of cleanliness, 

unusual } aintenance and good light diffusion with an appearance of 
beauty and refinement. 
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B.A.G. Diffusers. 


The gasfilled lamp with all its economy and other advantages 
requires careful handling. That statement is rather metaphorical 
and what we mean in plain language is that it is bad for the eyesight, 
and bad for the electrical industry to install gasfilled lamps without 
ensuring that they are properly shaded. To solve this problem 
has generated a fair share of ingenuity, and not theleast successful. 


Fic. 1.—A STANDARD TYPE or B.A.G. DIFFUSER. 


of the efforts made is to be found in the B.A.G. Diffusers which 
have been designed by the WESTERN ELECTRIC Co. In these 
diffusers the composition and shape of the glass give, it is claimed, 
the best illuminating effects with the simplest means, a much-to-be- 
desired result. 

As will be seen from the illustration (Fig. 1) the specially 
designed glass reflecting system completely surrounds the gas- 
filled lamp in such a manner that the whole lamp becomes a larger 
uniformly illuminated body which distributes the light in all 
directions. This diffused light is abundant and cheap, too, we 
suppose, while being both white and soft in effect. 

B.A.G. Diffusers can be suspended at less distance from the 


Object to be illuminated than can in any other lighting unit, owing 


Diagram showing Two Half- Watt Lamps. 
Each 200 CP. hanging 10 feet apart. 


JV Bare Lamp. 
Effective Light, = B.A.G. Diffuser. 
р Pe | Other Systems. 
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Fic. 2.—DISTRIBUTION SHAFT FOR A B.A.G. DIFFUSER 


to the complete absence of glare, while great economy can be 
obtained by their use, owing to the distribution, as shown in Pig. 2. 
In addition, a definite current saving is effected, owing to the par- 
ticular shape of the reflecting system. 

It may be added that the diffusers are dustproof and well venti- 
lated and comprise, therefore, all the factors necessary to hygienic 
Ulumination. 


We shall be glad if the Manchester correspondent, Mr. J. T. LEA, 
who recently corresponded with us regarding explosives and 
excavations, would kindly supply his postal address. 
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Crystal and Other Glass Fittings. 


On the occasion of a recent visit to the London showrooms of 
RICHSON AND COMPANY we were informed that the variety of 
beautiful designs of glass electric light fittings on view were only a 
trifling collection compared with the enormous range of goods to be 
seen at the works at which they are produced in Steinschonau, 
Bohemia, the home of the glass industry. This factory has been 
established over a century, and the administration make a speciality 
of '' period ” designs and have spent about бо years in preparing 
reproductions of the most famous chandeliers in Great Britain and 
on the Continent. 


The crystal glass fittings on view at the London showroom | 


included examples both of white and coloured glass. They are 
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Fic. 1.—PENDANT WITH SIDES OF CoLouRED Grass Mosaic WORK 
AND OPaL GLass BASE. 


of all sizes and all classes, including pendants, brackets, sconces 
and table lamps, and many novel designs such as cubes, birds, 
moths and other entomological creatures which we will not 
attempt to describe are included. 


Advantages of Crystal Fittings. 


The advantages claimed for these crystal fittings are that the light 
is not absorbed by any opaque material, but is effectively distributed 


Fic. 2.—W ALL BASKET IN GOLD OR OXIDISED SILVER, 


by the prisms, while dust does not collect upon them so easily as with 
bowl fittings. The firm supply fittings to suit all requirements, 
from large and elaborate designs, down to pendants suitable 
for moderate sized houses. 
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Latin-American Trade Openings. 


In an article on the comparative possibilities of the BRAZILIAN 
AND ARGENTINE MARKETS the '' Board of Trade Journal ” points out 
that Brazil is deficient in good local coal, and except for hydro- 
electric power, which is being rapidly developed, her industries must 
depend upon imported coal. Great Britain, which before the war 
controlled about one-quarter of Argentina's imports, recovered last 


year the position which she lost to the United States in 1918-1920. 


On the basis of 1921 statistics Argentina ranks fourths in the list 
of Great Britain's most important overseas markets, but Argentina 
finds in Great Britain the largest market for her meat products and 
cereals. The Argentine has always displayed a marked preference 
for British goods and British methods, and even to-day in many 
lines Argentine buyers are prepared to pay slightly higher prices for 
British articles than for similar articles from other countries. 
Though there is ground for satisfaction in having recaptured much 
of the tradc in Argentina which passed to the United States during 
the war, the fact cannot, however, be overlooked that in Argentina 
many of the products of the United States are necessary for the 
development of that country. | 


Increasing German Competition. 

At the moment, however, it is German, rather than American 
competition that is to be feared, since it is within Germany's capacity 
to supply at prices which almost defy competition. In recent 
tenders for the supply of railway and other material to the Argentine 
Government, German quotations compared with British, Belgian 
and American figures, have not been so low as they were during 
I921. Nevertheless, in nearly every case which has been noted, 
Belgian or German quotations have been below those of the lowest 
British tenders. Before the war a considerable proportion of British 
exports were made on account of the British-owned railways, 
tramways, electricity, gas and telephone companies operating in 
the Argentine. Purchases by these companies have been restricted 
owing to the difficulty of raising fresh capital in the United Kingdom 
and the unpromising financial results obtained in recent times. 
The Argentine Government Buying Departments are becoming 
consumers оп ап, increasing scale, and the extension of credit 
facilities to them also tends to secure orders which would not other- 
wise be placed, provided always that British prices are competitive. 


American manufacturers have been compelled to take advantage of | 


the opportunity of supplving material to the value of millions of 
dollars to the Argentine Government Railways on extended credit 
terms. Even Belgium has booked large orders on similar terms, 
and recently it was reported that Germany was prepared to provide 
over a period of three years, railway material in exchange for 
Argentine cattle, meat, and coarse wool. 


4 Conditions in Brazil. 

Exclusive of banks, shipping, and telegraphs, the amount of 
British capital invested in Brazil is around 250 millions. Of this 
amount approximately £105 000 ooo is accounted for by loans to 
the Government, £30 ооо ооо by loans to various States and 
Municipalities, and the balance by industrial capital. Of the latter 
sum nearly £100 ooo ooo is invested in railways, tramways, light 
and power companies. The average rate of interest which has been 
paid on this capital in the past has been about 4 per cent., and the 
attractiveness of Brazil as a field for investment of foreign capital 
must turn largely upon the amount of dividends earned during the 


next few years by capital already invested. At the present low rate 


of exchange the position of foreign capital in Brazil is very much 
prejudiced. As regards the future development of railways, docks, 
and harbours, the policy of the Brazilian Government appears to 
be to undertake such works '' by administration,” t.c., at their own 
expense, and to allow the firms that undertake them a percentage 
on the cost of the work. The possible openings for British capital 
under these heads therefore (except in the form of a loan to the 
Federal Government) are not likely to be numerous. Trade 
statistics for 1921 show that the United Kingdom has already 
regained some of the trade lost during the war, and it is to be hoped 
that with a return to normal conditions the United Kingdom will be 
able to increase further her exports to Brazil. 


Improvement in Midland Trade. 


Our Birmingham correspondent writes: The Midland Grass 
INDUSTRY shows some improvement, and it is a matter of interest 
that illuminating glass is less dominated than previously by foreign 
competition. The home trade is fecling the advantage of the duty 
imposed on such glass sent from Europe. Shades and globes and 
other specialities for gas and electric lighting are still the least 
encouraging feature however. 

ENGINEERING is making but slow progress in Birmingham and 
the Midlands. On the electrical side, however, there is a better 
inquiry for motors adapted to industrial purposes, but the accessory 
trade is still rather lifeless. For small lighting sets, for private 
houses, there is a much better demand. The actual number of 
orders reccived for power plants is not large, but the enquiries are 
more numerous both on home and foreign account. 


In the COAL MINES clectricity is having a much wider application, . 


and a certain amount of business under this head has been received 
from France. 
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The Hereford Rural Supply Scheme. 


A special committee of seven members of the HEREFORD Cor- 
poration is engaged in the task of investigating the cost and financial 
position of the Hereford rural electricity supply scheme. Last 
week evidence was given by Councillor E. R. Dymond and the 
inquiry has been adjourned until Monday next. The Town Clerk 
reported that Mr. W. T. Kerr, the late city electrical engineer, had 
declined to attend and give evidence. i \ 


Мг. Оумомр explained that the first loan of £13 213 in connection 
with the Rural Scheme was granted in 1919, but it was not for the 
specific purpose of a particular section. It was the estimated 
amount that the Electricity Committee would spend in the first 
year; it was a first instalment of a much larger sum. Probably 
the amount was exceeded, but it was exceedingly difficult to 
separate the expenditure on one individual section of the rura] 
scheme, as they were then proceeding with other sections (Weobley, 
etc.) long before they got the money. 


Ineufficient Contro! by Committee. 


The CHAIRMAN (Councillor J. C. M. Vaughan): You took it for 
granted you would get the money ? 

Mr. Dymonp: It was part of the whole scheme. The Engineer 
and the Committee had a limited time in which to do the work 
(three years) because of our arrangements with the Development 
Commissioners. Up to a certain date the Corporation were 
relieved of loan charges to the tune of /9 ооо or £10000 a year, 
after which they would have to assume full responsibility. 
Apart from that, there was no necessity for hurry. He did not 
think there was any proper provision made for allocating the 
expenditure of the different sections. In quite a number of cases 
material was ordered without the matter coming before the Com- 
mittee. There was a costing clerk, but he did not do the costing, 
as he had been put on to other work. Mr. Harrison had been 
employed to check, on behalf of the Corporation, the contractors' 
time-sheets and the number of men employed, etc. If it had not 
been done he did not see how the Committee could have taken any 
steps, as they did not know that it was not being done. 


Ald. SymMonps: We have been unable to find any details as to 
how the Committee arrived at the sum of /13 000. We were assured 
the rural scheme was to be a paying proposition, and that there 
would be a great demand from customers. 

Mr. DvMoND: I should like time to answer that question, but 
I cannot answer from memory. I have papers of the estimate 
submitted to the Commissioners. The sum of £13 ooo was arrived 
at by Mr. Kerr and myself, as being the amount of work that could 
be done in the first twelve months. 


The chairman asked why the British Insulated and Helsby Cables 
Company were given an огде for the Weobley line (£19 857) without 
any contract being entered into, the terms being that the company 
Should have a payment of 5 per cent. on cost of materials and 
labour, 3} per cent. for use of tools, and то per cent. for profit. - 

Mr. DvMoNp replied he did not know, nor did he know whether 
other companies were asked for terms. 

. , The CHAIRMAN stated that of the whole cost of the Rural Scheme, 
£103 ooo, the /53 ooo for work done did not compare badly with the 
estimates, but there was the extraordinary amount of £50 ooo for 
overhead charges. 


Increased Cost after Estimates. 


Mr. Dymonp explained that 25 per cent. would be a fair allowance 
for the increase of cost of materials after the estimates had been 
Prepared. He remarked that of the total cost of the scheme 
(£103 ooo) the sum of /93 ooo was accounted for, but £10 000 was 
not. The estimates were framed in 1919, and the cost of material 
when the work was carried out in 1920 had risen enormously. 


The Mayor replied that the Committee could not find out where 

the increased expenditure had been incurred, the accounts of the 

Teinton, Weobley, Leominster and Lydbrook schemes not having 
n kept distinct. E 


Mr. Dy monn: The Committee had no knowledge of that excess 
expenditu re till July last year, and a report was then made to the 
"ed Coumacil. There were no monthly accounts to the Committee 
5t how thee expenditure was going on. It was not till the account 
H the British Insulated Company came in that they knew of the 
Ver-expenditure. The arrangement with the company was made 
Y the Engineer, but he did not know whether it was discussed by the 
Og C It was not on the minutes ; it had not been discussed. 
the Co had been given by the Engineer without their coming before 
an ord mmittee. In regard to the Lydbrook scheme, he said that 
provi dc Of over £9 ooo for poles was given to Messrs. Painter to 
m that work for the unemployed and as they were a new firm, and 
Ban Order, the British Insulated Company received ten per cent. 
pro Duci] under the terms of their arrangement. When it was 
Which th to build a silk manufactory at Hunderton, the land for 
there € promoter purchased, it was decided to take electricity 
as 
mill i E ‘was not built, but the cable was laid as far as the flour 
Mars Street, at a cost of £1 860. 
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Provincial Electric Supply Committee. 


The ANNUAL MEETING of this COMMITTEE was held on Tuesday, 
Sir Harry Renwick, K.B.E., presiding. There was a good attendance 
of engineers and representatives of provincial companies, and after 
the chairman had addressed the meeting, the Executive Committee 
were re-elected en bloc for the ensuing year. 


Chairman's Speech. 

A good deal of Sir Harry Renwick’s speech was devoted to an 
explanation of the activities of the Committee in connection with 
recent electrical legislation. He said the Electricity (Supply) Act 
of 1922 contained several clauses of considerable benefit to their 
members. The one relating to the revision of prices closely con- 
cerned all their companies. Another enabled certain companies, 
who had been hitherto debarred from doing so, to increase their 
prices. A further important feature was the provision by which, 


with the concurrence of the Local Authority concerned, the Elec- 


tricity Commissioners could grant an extension of tenure. Poten- 
tially that was of immense value and as a matter of principle could 
not well be overrated, particularly seeing that it could be effected 
by the Commissioners without a special Act of Parliament. 

It was a great gain to have their legislative difficulties facilitated 
in that way and there was no doubt that if a company could show 
the Commissioners that by an increase in tenure they would be able 
to give some substantial quid pro quo and the Local Authority con- 
curred, the Commissioners would readily grant such extended tenure. 
Now that such a provision was on the Statute Book it behoved their 
Provincial Companies to see what practical use could be made of 
that important section. As they knew, all electric supply com- 
panies had been sorely handicapped up to the present by an early 
Act of Parliament which imposed on them a limited tenure.. That 
handicap meant that no company was in a position to supply the 


public as cheaply as if they had had a really long lease. But the 


new Electricity (Supply) Act amended that mistaken policy by 
giving facilities for removing that handicap and directly that was 
done the companies would be in a position to reduce their present 
charges and ultimately to effect a radical cheapening of supply. 

Sir Harry Renwick, after referring to other sections of the Act, 
said it was not often that they could say they had obtained 
unadulterated benefit from any Act, but the Trade Facilities Act 
was one of these, and certain of the Provincial Companies had 
materially benefited. The Committee under the Act met them 
in a friendly manner, and a very considerable sum was being ear- 
marked for the use of their companies. A certain number o 
companies made application and those who came to terms had the 
loan at their disposal. He knew that certain of the companies felt 
amply rewarded for the time spent in negotiations, etc. 

The chairman also gave particulars of several other matters 


covered by the Committee, including the work done in connection 


with the National Council and the National Board, co-operation in 
the work of various electrical and industrial associations, etc. 


Electricity Supply. 

Douctas (LO.M.) Electricity Committee has considered plans 
for the new power station. Specifications are to be prepared and 
tenders invited for the building of the station. 

ULVERSTON Coronation Hall Committee are applying to the 
Electricity Commissioners for sanction to a loan of ќт ooo in con- 
nection with the lighting of the hall by electricity. 

BARNES Urban Council has instructed the electrical engineer to 
prepare estimates for the installation of an additional turbo- 
alternator and rotary converter at the electricity works. 

At their mid-monthly meeting last week Bancor (Co. Down) 
Council considered the advisability of proceeding with an electric 
light scheme for the district. The matter was finally referred to a 


. committee and a scheme, prepared by an electrical engineer, is to 


be submitted by Mr. Gibson. 

It is stated that AsHTEAD Parish Council has decided to revert 
to gas for street lighting, the tender of the Wimbledon and Epsom 
District Gas Co. being less than that of the Leatherhead and District 
Electricity Ce. The latter incurred capital expenditure of over 
£600 on laying mains and erecting strect lamps and fittings. 

At a meeting of the HoYLAKE AND West KiRBY Council last 
week, Mr. H. C. Hatton, chairman of the Electricity Committee, 
said the committee were determined to carry out an extensive 
electric lighting scheme. There had been an increase of тоб in 
the number of people using electric light in the last twelve months. 

BEDFORD Town Council have applied to the Electricity Com- 
missioners for a Special Order to extend their area of supply to the 
parishes of Kempston, Wootton, Stagsden, Biddenham, Bromham, 
Pavenham, Oakley, Clapham, Milton Ernest, Revensden, Wilden, 
Renhold, Coddingham, Willington, Cople, Cardington, Eastcotts, 
Wilshamstead, and Elstow. 

It is announced that the SoutH-East LANCASHIRE ELECTRICITY 
ApvisoRY Boarp has approved proposed contracts for bulk supplies 
from the Lancashire Electric Power Company to Radclitfe District 
Council and Rochdale Corporation ; and from Manchester Corporation 
to the Electric Power Company. The construction of certain mains 
in connection with such supplies was also approved. 

GREENOCK Electricity Committee has received an application 
for the supply of electricity in Gouroch, and they have agreed to 
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give the supply at 5 per cent. above the rates in force in Greenock. 
An agreement will, however, be made with Gouroch Council in 
order to settle the conditions of supply and application will be made 
to the Electricity Commissioners for the necessary authorisation. 

SKIPTON Urban Council is getting anxious about its promised 
electricity supply. It will be remembered that several months ago 
Keighley Corporation undertook to give a supply, subject to the 
approval of the Electricity Commissioners. The laying of the cables 
in the principal streets has been completed, but the approval of 
the Commissioners has so far been withheld. At a recent meeting 
of Skipton Urban Council it was stated that many people had had 
their houses wired. 


It was reported to KE1TH Town Council last week by the convener 
of the Electricity Committee, the Rev. E. M. Bland, that a letter 
had been received from Edmundson’s Electricity Corporation, 
offering to form a local electricity company provided the Council 
gave them authority to apply to the Electricity Commissioners for 
an order, and provided that from /5 ooo to £6 ooo, or three-fourths 
of the capital required, was raised locally. After discussion, it 
was agreed to take no further steps in the matter for the present, 
and the Special Electricity Committee was discharged. 

Bo'ness Town Council have “decided to take over as from July 
next the control and management of the town electricity works, 
which, twenty years ago, were leased to the National Electric Con- 
struction Company. The company were willing to take over the 
undertaking by a transfer of the Parliamentary Order on condition 
that the present loans (advanced on the securities of the burgh 
rates) were continued, the company repaying, as hitherto, by means 
of the sinking fund instalments, and interest but with an option, 
say, on six months’ notice, to repay any or all the loans. The Council, 
however, are of opinion that the time has come for accepting full 
responsibility for the management of the station. The capital 
expended to date is £59,000, and the amount outstanding £42 ooo 


Charges. 
HoLMFIRTH Urban Council announce à reduction in the prices of 
electncity for lighting from gd. to 8d. per unit. 


At CHATHAM it has been decided to reduce the charges for 
electricity by $d. per unit for lighting, and jd. per unit for heating. 

Sr. Pancras Borough Council announce a reduction in electricity 
charges from 6d. to 5d. per unit for ordinary lighting and from 
3d. to 24d. per unit for street lighting. 

Luton Electricity Committee recommend a reduction in the 
charges for electricity, as from the end of the present quarter, from 
75 per cent. to 25 per cent. above pre-war rates. 


REDRUTH Chamber of Commerce has sent a protest to the 
Ministry of Transport against the application of the Urban Electric 
Supply Co. for an Order to charge a maximum of Is. per unit 
for electricity for lighting purposes with minimum quarterly pay- 
ments. 

WALSALL Electricity Committee recommend that ordinary or 
prepaid meters be installed in the Corporation houses at Blakenall, 
as under the flat rate now charged the occupiers are using 278 units 
per year against the 150 units estimated, and 154 units used by other 
people. 

STOKE NEWINGTON Borough Council have made a further reduc- 
tion of a halfpenny per unit for electricity, this making a reduction 
since June last from 7d. to od. for lighting, and 24d. to 14d. for 
domestic heating and cooking. There is also a reduction of a half- 
penny for power. 


The charges for electricity in BIRKENHEAD and the districts 
outside the borough boundaries are to be reduced by jd. per unit 
for lighting, making the rates 6d. and 734. respectively. The 
charges for heating and cooking and motive power are also to be 
reduced. Inside the borough the present charge for heating and 
cooking is to be reduced by jd. to 13. per unit for the first 1 500 
units plus 10 per cent., while outside the boundary the reduction 
will take the form of eliminating the 20 per cent. added to the 
24d. per unit. 

CaRDIFF Electricity Committee have adopted the suggestion of 
Mr. C. G. Morley New, the city electrical engineer, to reduce by 
10 per cent. the 75 per cent. increase on all classes of supply, the 
reduction to take effect from the end of the present month. This 
means that the lighting rate will be reduced to 53d. per unit. Under 


the new rates supplies for heating and cooking will be cheaper in the' 


summer than in the winter; the rates being 13d. for the winter 
quarters and 14d. for the summer quarters, against 1}d. per unit, 
the present charge all the year round. Substantial reductions in 
street lighting and supplies for electric vehicles were also approved. 

BuRTON Electricity Committee recommend the following reduc- 
tions in the electricity charges :— Lighting, flat rate, 74d. to 7d. per 
unit; outside shop lighting, 74d. to 7d. ; picture palaces, 544. to 
5d. ; heating and cooking, 14d. to r]d. ; motive power, Scales “ A " 
and “ B " reduction from 140 per cent. to 100 per cent. on pre-war 
rates (equivalent to 105 per cent. reduction on present accounts) ; 
maximum demand (no coa] clause), the present running charge 
only to be reduced by 16$ per cent., no alteration to be made in the 
fixed charge per kW per quarter; consumers with agreements 
(governed by coal clause), these consumers are already obtaining 
a reduction in tariffs due to the fall in the cost of coal, so the 108 
per cent. will not apply; tramways, as from the March readings, 
1922, the charges to be 2d. per unit, 
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Electric Traction. É 


SOUTHEND Council have been recommended by the Health 
Committee to apply for permission to borrow £7 050 for the purchase 
of three electric vehicles for house refuse collection. 


The Warrington Tramways Committee recommend the Council 
to apply for a loan of £16 ooo for the reconstruction of the tramway 
track in Liverpool Road, and to relay the section between Pickmere 
Street and Atherton's Quay with the least avoidable delay. 


On the recommendation of the Tramways Committee, Hurr City 
Council have decided to reduce the tram fares as from November rst 
for an experimental period of two months. The routes are to be 
divided into three stages, and 13d. will be charged for two stages 
and ad. for three stages. 

From July rst, when the PrvMourH Corporation took over the 
Plymouth, Stonehouse ‘and Devonport electric tramways under- 
taking, to September 9th the passengers numbered 6 717 227, and 
the receipts amounted to /42 917, an increase of £8 857 over the 
figure for the corresponding period of last year, when the passengers 
totalled 5 356 631. 

The new tramway routes in NEWCASTLE AND GATESHEAD were 
inspected by Major R. L. Hall, of the Ministry of Transport, last 
Friday, and will be open for traffic within the next few days. As 
soon as this is done operations will begin in Northumberland Street 
for relaying the lines there. It is also proposed to relay the lines at 
the junction of Blackett Street and Northumberland Street. 


GLAscow Tramways Committee have approved of a suggestion to 
extend the tramways along Hyndland Road, and power is to be 
sought in the next application to Parliament to construct a new 
tramway from Clarence Drive to Great Western Road—a distance 
of three furlongs. It has also been decided to recommend that 
Parliamentary powers be sought for the reconstruction of a trackless 
trolley tramway from Clarkston to Eaglesham, a distance of three 
miles, five furlongs. 


The deadlock between Glasgow and PaisLEv Corporations over 
the supply of power to the Paisley and District tramways, mentioned 
in our last issue, has now been settled, Glasgow having agreed to 
pay £18 ooo to Paisley in respect of plant to be thrown out of use 
and loss of revenue for current supplied previously to the tramwavs. 
Glasgow formerly offered {15 000 as compensation. The sum of 
£18000 mentioned above brings the total purchase puce of the 
Paisley system up to /268 ooo. 


Opinion is strongly divided in BRISTOL as to the wisdom of the ^ 


Corporation's proposal to purchase the tramways system which is 
at present carried on by the Bristol Tramways and Carriage Co. 
The Tramways Option Committee of the City Council have decided 
by one vote in favour of the purchase, but many members of the 
Corporation are against it, at any rate for the present. The National 
Citizens' Union insists that the pledge given by the late Alderman 
Pearson, that the matter should be referred to the citizens before 
definite action be taken, should be adhered to. 


“At the monthly meeting of Swansea Corporation last week a 
discussion took place on the inefficient working of the trams under 
the control of the Swansea Improvements and Tramways Co., and 
the following resolution was referred to the Tramways Committee : 
“ That the present inadequate and inefficient tramway service, for 
which excessive fares are charged, constitutes an unmistakable 
disgrace and reflects on the good name of Swansea, and that strong 
representations by this Council through the Tramways Committee 
be made to the company with the object of effecting remedies, even 
to the extent of considering a revision of the Swansea Improvements 
and Tramway Company's lease dated October 16th, 1918, in order 
adequately to protect the interests of the town and the travelling 
public." 

SUNDERLAND Tramways Committee, which has seceded from the 
Joint Industrial Council, has submitted a scale of reduced wages 
to its employees, who have replied that they cannot accept the scale 
as it stands, nor can they accept any revision of wages which will 
mean a greater reduction than that which is eventually accepted 
under the national scale. The Committee's scale proposes reduc- 
tions of varying amounts in the pay of all classes of employees, 
ranging from 8s. to 13s. a wcek, the cuts to be made in three instal- 
ments. Under it, no present employee would receive less than 515. 
a week, and new starters would get not less than 50s. a week. 
Ticket inspectors would be dropped from 735. 6d. to 015., motor 
inspectors from 78s. 3d. to 65s., drivers from 68s. 61 to 57s., and 
conductors from 62s. od. to 53s. The scale is based on the condi- 
tion that the men agree to a reduction in the annual holiday with 
pay from eight days to six days. 

The result of the inquiry by the Minister of Transport into the 
cause of the COLLISION between a passenger train and buffer stop, 
which took place on July rith at EALING BROADWAY STATION has 
now been published, and shows that the cause was an error of 
judgment in the manipulation of the continuous brake. About six- 
teen passengers were travelling in the train, nine of whom, together 
with one railway servant, suffered from shock or slight injury. The 
train was fitted throughout with the Westinghouse air brake, 
working blocks upon all wheels. There were two qualified motor- 
men in the motor cab at the time of the collision. From Liverpool 
Street to Wood Lane Station the train was driven by motorman 
King. From Wood Lane it was driven to Ealing by guard Topley. 
The latter qualitied as emergency motorman in May, 1921, after 
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the usual training and examination which all men have to undergo 
before being certified as motormen or emergency motormer. Guàrds 
who have qualified as emergency motormen have every month to 
drive two full trips, for practice purposes, between Ealing Broadway 
and Liverpool Street. Topley, since qualifying, had made about 
twenty-five round trips in similar circumstances, and his previous 
practice trip was made in the middle of June, 1922. During these 
practice trips the regular motorman remains in the motor cab with 
the emergency motorman, but the actual responsibility for driving 
rests with the emergency driver. Topley candidly admitted that the 
cause of the accident was his bad manipulation of the continuous 
brake. А 

GLAscow tramways employees аге, happily, not involved in the 
present tramways dispute. Mr. Dalrymple stated last week that, 
while the Corporation was a member of the Municipal Tramways 
Association, that body was not concerned with questions of wages 
and conditions. Of the Industrial Council the Glasgow Corporation 
was not a member, and so the Corporation was not bound by any 
agreement reached by that body. A revision of the wages of 
the workers in the employment of the Corporation has, however, 
recently been completed by the Corporation Conditions of Service 
Committee. In the case of motormen and conductors employed by 
‚һе Tramways Department the committee propose to reduce the 
wages of these men from 69s. to 63s. per week, by three instalments 
of 2s. each, the reductions to take effect on the first full pay days in 
October, November and December. This arrangement is to con- 
tinue until the end of December, when a further revision will be 
undertaken. It has also been agreed to reduce by 3s. per week the 
wages of semi-skilled and unskilled men in all departments of the 
Corporation as from the first full pay in October. At present these 
workers earn 59s. per week. With regard to the skilled men employed 
in engineering trades in all the departments, the committee recom- 
mend that their wages should be retained at the present rate— 
namely, 63s. per week until the close of the year. In July it was 
decided to make a cut, in three instalments, of 16s. 6d. per week in 
the earnings of these skilled men. Two reductions of 5s. 6d. each 
have already been given effect to, but the third instalment, which 
was to have been taken off last Monday, was not made. 


, Education Notes. 


The prospectus of 1922-23 session of the NORTHERN POLYTECHNIC 
INSTITUTE is to hand. In addition to the usual commercial subjects 
the courses include physics, pure and technical chemistry, rubber 
technology, building, etc. | 

The new technical school at RuGBy is now completed, and it is 
claimed that the electrical section is as perfect as anything of the 
kind in this country. The apparatus and equipment with which 
it is furnished have been specially made and presented by the British 
Thomson-Houston Company. | . 

The courses of instruction for the 1922-23 session of the NORTH- 
AMPTON POLYTECHNIC Institute include day and evening courses in 
engineering (civil, mechanical and electrical) ; in optical engineering 
and applied optics, etc. The engineering courses include sub- 
sections in automobile work, aeronautics and radio-telegraphy. In 
addition there are evening courses in electro-chemistry, metallurgy, 
etc. The head of the Electrical Engineering and Applied Physics 
Department is Dr. R. Mullineux Walmsley» the Principal of the 
College, and the associate head of the department is Mr. F. M. 
Denton. Mr. A. C. Jolley is the senior lecturer and demonstrator. 
Courses of lectures are given in this department on the following 
subjects: Physics, (a) electricity and magnetism, (b) heat, and 
(c) sound and optics ; electrical technology ; electrical and magnetic 

„materials ; electrical machinery design; telegraphy, telephony, 
and radio-telegraphy. ; 


Workmen’s Compensation in India. 


The Government of India have introduced into the Legislative 
Assembly a Workmen’s Compensation Bill which modifies the law 
regarding employers’ liability and provides for compensation for 
personal injury arising out of and in the course of employment. 

The Bill covers (inter alia) all workers in factories, mines, railways, 
tramways, docks, ships registered under Indian Acts, telegraph and 
telephone construction, and the main branches of building work. 
Non-manual workers receiving 300 rupees a month are excluded. 
In case of death, relations of adults will receive 30 months’ wages, 
subject to a maximum of 2 500 rupees. Іп the case of minors under 
15 years, the sum payable is 50 rupees. Proof of dependence is not 
required. For permanent total disablement an adult will receive 
42 months’ wages, and a minor 84 months’ wages subject to a 
maximum of 3500 rupees. For permanent partial disablement, 
compensation will be in proportion to the rate of compensation for 
total disablement subject to proportionate maxima. 

For temporary disablement an adult will receive half-wages, and 
minors two-thirds wages, subject to a maximum of 30 rupees per 
month by half-monthly payments commutable to lump sums on 
agreement of both parties, or after six months, on the application of 
either party. The waiting period is ten days, and contracting-out 
is forbidden. The administration of the Act and decisions of 
disputes are entrusted to special commissioners with simplified 
procedure, and appeals to the High Court are permitted on points 
of law and only if a substantial sum is involved. | 
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The Broadcasting Position. 


IN VIEW OF INACCURATE STATEMENTS which have appeared in 
the Press in regard to the present position of the broadcasting 
scheme, the Postmaster-General last week issued the following 
information : | 

A conference took place оп the 12th inst. between the committee 
of manufacturers and representatives of the ое 
regard to the criticisms which he has had occasion to make оп the 
articles of association of the proposed Broadcasting Company, and on 
the terms of the proposed agreement between the company and 
the firms who will constitute its individual members. Several of 
the points raised by the Postmaster-General were satisfactorily met 
and in two or three cases in which the committee felt unable to 
accept his views they made alternative proposals. These have led 
to agreement in principle, and, so far as the Postmaster-General’s 
criticisms are concerned, it only remains for his representatives and 
the committee to settle certain details. It appeared at the confer- 
ence that, apart from the Postmaster-General’s criticisms, there were 
differences between members of the committee themselves which 
would have to be settled before the Broadcasting Company could 
be formed. It is understood, however, that considerable progress 
has also been made towards the solution of these differences. L 

It was agreed at the conference that, as soon as a settlement 
had been arrived at in regard to the above matters, the committee 
of manufacturers should call a meeting of all the firms who desire to 
join the Broadcasting Company (who, it will be remembered, must 
be bona-fide British manufacturers), at which the whole situation 
will be explained to them. In the meantime, the Postmaster- 
General and the committee desire it to be known that membership of 
the Broadcasting Company will not, of itself, entitle a member 
to use the patents of other members in the manufacture of receiving 
apparatus. In particular, the Marconi Со. claim to hold patents 
which are necessary for the construction and use of ‘ valve " 
receiving sets. The company have stated that they are prepared 
to allow members of the Broadcasting Company to use these patents 
on terms which can be obtained on application. The Postmaster- 
General has not yet begun the issue of the simple form of license 
which is proposed for broadcast reception, and he does not propose 
to do so until the Broadcasting Company has actually been formed— 
provided, as he hopes, that there is no further material delay in its 
formation. 
to all who can satisfy him that they have a sufficient knowledge of 
of the subject to enable them to make proper use of such licences. 
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Telegraph and Telephone Notes. 


A further 89 towns are to be connected up to the ToLL SYSTEM 
to-morrow (Saturday). These include Brighton, Chelmsford, Guild- 
ford, Tunbridge Wells, etc. | 

A new telephone exchange was opened at WALLINGTON on 
Saturday to accommodate 480 subscribers, and for junctions to 
London exchanges, including the Trunk and Toll exchanges. 

The '' European Commercial" states that at a meeting of the 
German merchants in Saaz, a demand was made that the railway 
rates both for passengers and merchandise, as well as the postal 
TELEGRAM AND TELEPHONE RATES should be reduced. b 

On Saturday last a new common battcry telephone exchange was 
opened at ALDERSHOT Post Office in place of the present magneto 
equipment. The new exchange will have an immediate increased 
capacity of approximately 40 per cent., and an ultimate increase of 
125 per cent. over the capacity of the existing exchange. 


Ф 


In the meantime, he is issuing experimental licenses  . 


Telegraphic communication between TURKEY AND THE CENTRAL 


Powers, which has hitherto been prohibited, has now been restored 
on a limited scale. We learn from the “ European Commercial "' 
that the Allied High Commissioners have decided to allow telegrams 
to be sent to Austria, provided they are countersigned by one of the 
High Commissioners. | 


| Broadcasting in Germany. 


Commenting on the broadcasting service in Germany, whose 
inauguration we recently announced, the “ European Commercial ”’ 
says that the cosT to subscribers is at present PROHIBITIVE, so that 
only the large banks and principal business houses can afford the 
luxury. There is an initial charge of 6 ooo marks for the installation 
of the receiver, and a further charge of 4 ooo marks per year for the 


use of the instrument, this fce being subject to increase in accordance . 


with the rate of exchange. For the messages themselves there is a 
charge of from 4 ooo to 30 ooo marks per month according to the 
nature of the service required. By April next it is intended to 
organise a series of lecturcs for simultaneous transmission throughout 
Germany, and to provide facilities for '' listening іп ” in factories 
where the labour is particularly monotonous. . 


An important hydro-electric scheme for the supply of electricity 
in SOUTHERN ITALY is being promoted by the Pugliese Electric Co., 
in which Vickers, Ltd., are interested. It is proposed to utilise the 
water power of the river Neto and two of its tributaries, the Arvo 
and the Ampollino by the construction of three reservoirs. Over 
168 ooo h.p. will be obtained, and it is proposed to transmit power via 
Taranto to the provinces of Lecce and Bari and ultimately across 
the Strait of Messina to Sicily. 


Wireless Notes. 


Owing to heavy rains at. TowvN, MERIONETHSHIRE, the river 
bank was washed away on Saturday, and the Marconi experimental 
station was flooded. It is stated that the engine-room was 3 ft. 
under water. 


A Reuter's message from Melbourne states that Sir William Vicaro 
has’ been appointed chairman of the AMALGAMATED WIRELESS 


Co. instead of Mr. Hughes, the Prime Minister, who does not want 


the position. 

According to the '" European Commercial " the French military 
radio section in CONSTANTINOPLE has now established a regular 
service with a Bulgarian station at Varna, and is accepting com- 
mercial messages, but at higher rates than those of the Eastern 
Telegraph Company for ordinary telegraph messages. 

The Reparations Commission having ratified the AUSTRIAN 
GOVERNMENT'S CONCESSION to Marconi's Wireless Telegraph Co., 
the final documents have been signed. By this concession the 
company is given the sole right to erect, and to work for 3o years, 
wireless stations for public trathc between Austria and all other 
countries. 

‘The Czecho-Slovakian firms of Krizik and Company and Tele - 
graphia, manufacturers of telegraph and telephone apparatus, have 
formed a mutual enterprise at Prague under the style of Radioslavia, 
with a capital of 100 ooo crowns, which will undertake the manu- 
facture of special apparatus for WIRELESS TELEGRAPHY AND TELE- 
PHONY, the construction of wireless stations, the transmission of 
press messages, etc. 

H.R.H. THE PRINCE OF WALES has consented to '' broadcast ” by 
wireless telephony from York House through Marconi House, 
London, on the evening of October 7th, an address to the boy 
scouts of Great Britain. This address will be specially directed to 
those scouts who are unable to be present in the afternoon of that 
day at the great rally being held in his honour at the Alexandra 
"Palace, London. Тһе Prince will speak by wireless between 7.30 
and 8 p.m., the station wave length being 360 metres, and the call 
letters 2LO. Arrangements are being made with wireless societies 
to place their services at the disposal of local troops. 


It is announced from New York that the RADIO CORPORATION of 
AMERICA has entered into an agreement with the Postal Telegraph 
Cable Company whereby every office of the Postal Company in the 
United States becomes an agency of the Radio Corporation for the 
acceptance of radiograms for transmission across the Atlantic 
Ocean and for the delivery of radiograms received from overseas 
for points in the United States. This important linking up of radio 
and wire line services reflects the rapid growth of the Radio Corpo- 
ration’s overseas telegraph traffic since the return of its high power 
stations bv the Government after the close of the world war. 
Prior to the arrangement just made practically all the wireless 
messages transmitted to transatlantic countries originated in New 
York City or Washington, D.C. It will now be possible for commer- 


cial centres and the thousands of small points reached by the postal _ 


System to have equal facilities with those enjoved by the eastern 
cities, while the same facilities will be available for incoming 
messages. 


Business Items, etc. 


IRWIN AND JONES have moved to 4, Westmoreland Buildings, 
Aldersgate Street, London, E.C.4. Telegrams, ''Irwijos, Cent. 
London” ; Telephone, Central 4881. 

A merchant of Mexico City is desirous of securing the agency for 
a United Kingdom manufacturer of LEAD-COVERED CONCENTRIC 


CABLES for electrical purpgses. Particulars can be obtained from 


the Department of Overseas Trade. Ref. No. 318. 

Owing to the growth of their business, AUTOMATIC AND ELECTRIC 
Furnaces, Lro., have removed to larger premises. Their new 
address is Elecfurn Works, 173-175, Farringdon Road, London, 
E.C.1 (nearest station Farringdon Street). Telephone: Clerkenwell 
5,234; Telegrams: '' Elecfurn, London." 

An agent in Lyons who at present holds the agency of a well- 
known German electrical firm, is desirous of representing a United 
Kingdom firm manufacturing ELECTRIC WIRES AND CABLES, par- 
ticularly h.t. wires from 60 ooo to 120000 V and аспа! wires of 
medium tensions, viz., 30000, 10 000, 100 V; applicant is also 
interested in obtaining agencies for insulators and insulation 
material. Particulars from the Department of Overseas Trade 
Ref. No. 300. 

Mr. F. CHARLES RAPHAEL has resigned the position of manager of 
the cable and wire department of the Edison Swan Electric Co. 
Until he has made arrangements for an office in London, he is carrying 
on his consulting work at his home address, 35, Chase Green Avenue, 
Enfield, Middlesex (Telephone, Enfield 604), to which address all 
communications should be sent. He will be pleased to receive 
catalogues from any manufacturers of fittings and accessories for 
house wiring, etc. 


Mr. T. S. Lascelles will read a paper on “ Weissenbruch's Signal 
System on the Belgian State Railways,” at a meeting of the INSTI- 
TUTION OF RAILWAY SIGNAL ENGINEERS, to be held next Wednesday 
at 3 p.m., at the Institution of Electrical Engineers, London. 


372 . The Electrician. 


September 29, 1922 


: Personal. 


Mr. RoBERT DALTON, chairman of the Electricity Committee, is 
Mayor-elect of Carlisle. 

MR. Max R. LAWRENCE, works manager of the Sterling Telephone 
and Electric Co., has been re-elected President of the Institution 
of Production Engineers, 

Lt.-Col. E. L. BAcsHAWE has been appointed Deputy Chief 
Engineer (Telephones), and Mr. А. C. BANERJI deputy chief engineer 
(Telegraphs) in the Indian Government Telegraph Department. 

COUNCILLOR J. E. GiBBS, who was formerly with Ferranti, Ltd., 
is Sheriff-elect of York. He is now head of the firm of Gibbs and Co., 
Fawcett Street, York, and is vice-chairman of the Corporation 
Tramways and Electricity Committee. 

On resigning his position as city electrical and tramway engineer 
to Dundee Corporation, Mayor H. RICHARDSON was presented, 
last Friday, with a handsome dressing case with silver and ivory 
fittings, as a mark of esteem from the chief officials of the ee 
ration, 

The Faraday Medal of the Institution of Electrical Engineers, the 
first award of which was made by the Council in the early part of 
the year to MR. OLIVER HEAVISIDE, was personally presented to 
him by Mr. J. S. Highfield, President of the Institution, at Torquay, 
on the gth inst. 


As a result of the reorganisation of the staff of the HAMMERSMITH 
electricity department, Mr. F. Hill, at present chief assistant 
engineer, becomes resident engineer and deputy borough clectrical 
engineer and manager, and Mr. J. A. West has been promoted to 
the position of first assistant engineer. 

Edinburgh Electricity Committee recommend the appointment 
of Mr. J. Hacen, as boiler-house superintendent at Portobello 
power station, at a salary of /400. Mr. Hagen is at present boiler- 
house superintendent at Dalmarnock electricity station. The com- 
mittee also recommend the appointment of Mn. W. DUNCAN, as 
sales superintendent to the Corporation Electricity Department, at 
а salary of {500. Mr. Duncan is at present manager of the electrical 
department of the Victoria Brass Foundry Company, Leith. 


Institution Notes. 

The first E.D.A. SALESMANSHIP CONFERENCE for the present 
session will be held on Friday, October 13th, at Caxton Hall, 
Westminster, London, at 7.30 p.m., when Mr. W. E. Bush (B.T.-H. 
Co.) will speak on '' Salesmanship in Relation to Lighting." Mr. 
L. L. B. Atkinson will be in the chair. 


The syllabus of lectures of the BRADFORD ENGINEERING SOCIETY 
for the coming session, 1922-23, has just been issued. The in- 
augural address will be delivered on Monday, October 2nd, by the 
President (Mr. C. E. Allsopp) on “The Development of Public 
Electricity Supply." Other papers to be read during the session 
wil include ''The Recovery of Waste Heat for Steam Raising 
Purposes by the Bonecourt System," by Major W. Gregson ; 
“Some Notes on Power Production," by Mr. A. H. Seabrook ; 
“Тһе Still System of Combined Steam and Internal Combustion 
Engine," by Mr. A. H. D. Acland. 


Mr. E. Cross, Borough Electrical Engineer to Rotherham Corpo- 
ration, delivered his presidential address:to the ROTHERHAM INSTI- 


‘TUTE ENGINEERING Society last Saturday. Не dealt with the 


possibilities of electricity, especially in regard to railways. On the 
question of the conservation of coal, Mr. Cross said the latest statis- 
tics showed that 463 generating stations had consumed, in one year, 
7 ооо ooo tons of coal, at an average consumption of 3°32 Ib. per 
unit generated. With up-to-date methods, a saving of three and a 
half million fons of coal a year could be effected, or, conversely, 
practically double the work could be done for the 7 ooo ooo tons 
annual consumption. 

The ELECTRICAL SOCIETY OF GLASGOW—a society constituted 
last year—opened its proceedings for the session 1922-1923 with 
a visit last week to the works of the Falkirk Iron Company at 
Falkirk. On arrival at Falkirk the party, which numbered about 
90; were entertained to lunch by Captain Kennard, managing 
director of the company. After lunch demonstrations of electric 
cooking were given on a present-day cooker and also on a ‘* model " 
cooker of an entirely new type which the Falkirk Iron Company are 
shortly placing on the market. After the cookery demonstrations 
the party was conducted round the various departments of the 
works, A short description of the new е is given on another 
page of this issue. 

The Faraday Society and the British Cold Storage and Ice 
Association will hold a joint meeting on Monday, October 16th 
next, to discuss the present position of “ THE GENERATION AND 
UTILISATION OF CoLD," The meeting will be held at the Institution 
of Electrical Engineers, and it will be divided into three sessions 
rom 2.30-4.0, 4.45-6.0, and 7.45-10.0 p.m. At the first session, 
following a general introduction by Prof. Alfred W. Porter, pres:dent 
of the Faraday Society, the subject to be discussed will be ** Labora- 
tory Methods of Liquefaction and Methods of Measuring Low Tem- 
peratures," The second and third sessions will be devoted to 
'" Industrial Methods of Liquefaction and Practical Applications 
of Low Temperatures." Those who desire to attend are invited 
to communicate with the Secretary of the Faraday Societv, 10, 
Essex Street, London, W.C.2. 


- Gap d 
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Miscellaneous. 


The late Mr. C. H. SHUTER, submarine telegraph cable engineer, 
left estate valued at {15 279 


It is announced that the price of our contemporary, “ Electricity," 
will, starting with the October 6th issue, return to 2d. weekly. 


Grace Cameron, a GLAsGOW TRAMWAY CONDUCTRESS, has died as 
the result of injuries sustained while following her employment. It 
appears that while in the act of reversing the trolley she was struck 
by another tramcar and badly crushed. i 


The Hull correspondent of the “ Manchester Guardian ” states 


ce 


that new works for the production of ALCOHOL FOR POWER AND: 


INDUSTRIAL PURPOSES are to be erected at Hull. A site of 40 acres 
has been leased to the promoters by the North-Eastern Railway 
Co. The alcohol will be specially prepared for use in the manu- 
facture ef varnishes, lacquers, lubricants, photographic plates, 
artificial silk dyes, celluloid, explosives, etc.  - 


The Secretary for Mines has appointed a committee of five to 
carry out, under the general direction of the Safety in Mines Re- 
search Board, research into the causes of, and the means of pre- 
venting, the IGNITION of FIREDAMP and COAL DUST by the firing of 
permitted explosives. The chairman of the committee is Col. Sir 
F. L. Nathan, K.B.E. A grant has been made by the Miners' 
Welfare Committee to meet the cost of initiating the research. 


Following upon the installation of an experimental PASSIMETER 
at Kilburn Park a few months ago, passimeters have been ptt in at 
Broad Street (Central London Railway), Maida Vale, Warwick 
Avenue and Paddington. Within the next fortnight they are to be 
installed at Earl’s Court, Stepney Green, Wood Lane, West Bromp- 
ton, Trafalgar Square and Hammersmith (Church Lane). They 
will also be introduced on the reconstructed City and South London 
Railway stations, and on the new extension line from Golders 
Green to Edgware. At Broad Street (Central London Railway) a 
special electric lock has also been fitted to the passimeter to 
operate the turnstiles. This is worked by a foot plunger instead 
of the ordinary foot lever. 


According to the “Times Trade Snan an industry 
wholly new to SCOTLAND is to be established near Rosyth. A 
company was formed some time ago for the manufacture of asbestos, 
and this company has now asked for tenders for the structural iron 
and steel work of the necessary buildings and for the plant and 
machinery. In April of this year a suitable site was found near 
Dunfermline, but it had to be abandoned because of underground 
colliery workings. Another site was selected later, but it was found 
to be unsuitable for other reasons. Now, however, ground has 
been obtained in the neighbourhood of Rosyth, and there the new 
works are to be laid out. Electric power will be obtained from the 
Fifeshire Colliery Company. 


At the Mansion House Police Court last week, before Alderman 
Sir W. R. Poyke, an errand boy named Frederick H. Savage was 
charged with STEALING a box containing IRON CASTINGS, the property 
of Leslie Dixon and Co., electrical engineers, and with stealing six 
wireless receiving sets. Ernest Sidney Harley, jeweller and electri- 
cian of Dalston, was also charged with receiving the goods. Savage 
was given into custody with the box in his possession. At the police 
station he gave the name of his employer—Harley. The latter 
said that Savage was clever at wireless, and he had bought bargains 
for him (Harley) at stalls, and a fair price was paid. He denied he 
knew that the goods were stolen. The Alderman said that Harley 
had gone perilously near the precipice, but he did not think a jury 
would convict on the evidence, and, therefore, he dismissed the 
charge. Savage was sent to the Remand Home. 


Prof. J. H. Andrew, in his opening address to the Metallurgical 
Department of the RovAL TECHNICAL COLLEGE, GLasGow, dealt 
with the various theories of atomic structure and their importance 
in relation to metallurgical work. On the Lewis Langmuir theory 
of the atom it was possible, by knowing the structure of the various 
elements, not only to stipulate the physical properties of the known 
elements and many chemical compounds, but also to prophesy 
those of the unknown. These prophecies had invariably been 
found to be correct when experimental evidence had eventually 
been given. The great trouble had been in its application to metallic 
systems, which obey no laws of valency. If only it became possible 
to bring into line metallic substances, to correlate physical properties 
with atomic and molecular configuration, all the physical and 
mechanical properties of metallic alloys could be foretold from this 
configuration alone. 


The Tramway Dispute.’ 


We are pleased to see that the Tramway DISPUTE has taken a 
more favourable turn, and although no agreement has yet been 
reached there are hopes that the parties will now be able to find a 
solution of the wages question. At all events, it is encouraging to 
sce that negotiations are still proceeding, and with a little goodwill 
on both sides, and perhaps some mutual concessions, a satisfactory 
settlement should Be made by the Joint Industrial Council. The 
Chief Labour Adviser to the Ministry of Labour has been-active as a 
mediator between the parties, and df an amicable аа аис be 
made a good deal of the credit will be due to him. 


— 
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A poll on the question of raising a loan of £296 500 for establishing 
electricity works at ASHBURTON (N.Z.) has resulted in a large 
majority in favour of the proposal.—eeuter's Trade Service. 

The TASMANIAN GOVERNMENT'S HYDRO-ELECTRIC UNDERTAKING 
continues to expand steadily. The transmission line from the 
Waddamana power station to Launceston will be completed during 
the present month. 

The TRINIDAD Legislative Council has passed the second reading 
of the Bill to enable the Council of San Fernando to erect and operate 
electricity works. A committee of the Council has been appointed 
to examine the terms of the Bill. 

The plans and specifications for the headworks connected with 
the ARAPUNI HyDRO-ELECTRIC PROJECT in northern New Zealand 
are nearing completion, and the plans and specifications for the 
dam, generating plant and transmission system are now being 
prepared.—-Zeutez's Trade Service. 

Іп an advance statement of the account of the NEw Ѕоотн WALES 
RAILWAY COMMISSIONERS for the year ended June 3oth last the 
profit on the State-owned TRAMWAYS is estimated at {£100 ooo, 
compared with £106 ooo in the previous year. On the railways there 
is an estimated loss of £300 ooo, against £577 ooo. 

In reference to the suggestion, that electrical energy might be 
generated at the Lal Lal Mine for use in BALLARAT (VICTORIA) and 
surrounding towns, Mr. Pringle, engineer and. manager, states that 
the Electric Supply Co. of Victoria are willing to handle power 
from Morwell the moment it is available, but anv offer to buy the 
company's Ballarat undertaking must also include the Bendigo 
undertaking. | 

LAUNCESTON (TASMANIA) Council have again had the question 

of a change of voltage thrust upon them by the Railway Depart- 
ment, who require a supply of current for their new workshop, and 
who wish to know whether the supply, if taken from the City 
Council, will be continued at the present voltage of 5 ooo, or whether 
the voltage of the State Hydro Electric Department’s supply (6 600) 
is to ke adopted. 
. The Commissioner of Customs of the UNION oF SOUTH AFRICA 
has issued the following interpretations relating to CLASSIFICATION 
OF IMPORTS for import duty :—Electric chronometers (under 
item 193) 20 per cent. ad val. ; electric irons (item 193), 20 per cent. ; 
Dimmer switches for motor car lamps (item 114b), 3 per cent. In 
each case British goods are entitled to a rebate of 3 per cent., this 
being in the last instance the whole duty. 

Electrification of the MONTREAL HARBOUR railway terminals, 
with a total trackage of 58 miles, is proceeding, and it is expected 
that by the end of this month 42 miles will have been electrified. 
The remaining 16 miles will probably be completed next season, 
according to a statement issued by Mr. M. P. Fennell, manager of 
the Montreal Harbour Commission. Electric locomotives of a 
type especially suited for harbour work will be purchased by the 
Commission.—Reuter’s Trade Service. 

The following are recent decisions of the AUSTRALIAN CUSTOMS 
DEPARTMENT as tO IMPORT DUTIES :— Aluminium plates and sheets, 
under item 404 (free under the preferential and intermediate tariffs 
and ro per cent. ad val. under the general tariff) ; accumulators 
having plates 1438 іп. by 13$ in. “ for use in production and distribu- 
tion of electricity from brown coal,” under item 174 (free, 5 per cent. 
and 10 per cent. under the respective tariffs) ; insulating tubes and 
rods, except of hard rubber, for use in manufacture of electrical 
apparatus and appliances, under item 404 (free, free, and 10 per 
cent.). 

The expiration on August rst of the official embargo on imports 
from ex-enemy countries into AUSTRALIA has not caused the flood 
of IMPORTS FROM GERMANY which had been predicted by Australian 
traders. Technically, goods from former enemy countries must 
secure the permission of the Minister of Customs. Collectors of 
Customs have been instructed to report instances in which they 
consider the importation of a consignment would constitute a danger 
to Australian manufacturers, The matter may then be referred 
to the Tariff Board, which will decide whether the goods are of a 
class produced in the Commonwealth and are being sold to the 
importer at less than the fair market value of the goods at the time 
of shipment. Should the Board consider that the importatión of the 
goods constitutes a menace to the local manufacturer, it will impose 
the provisions of the Anti-Dumping Act.—Reuler’s Trade Service. 


Obituary. 

The death is announced of Mr. С. Н. Bavrrs, of the Eastern 
Telegraph Company. Mr. Baylis was 47 years of age. 

The death took place on the 21st inst. of Prof. F. T. Ткостом, 
aged 58, Professor of Physics at University College, London, 
formerly Assistant Professor of Physics, Trinity College, Dublin. 
The funeral took place at Downe on Tuesday. 

We regret to announce the death of ALDERMAN T. P. BIRD, 
deputy chairman of the Birmingham Electric Supply Committee, 


of which he had been a member since 1911. Alderman Bird was |. 


also an active member of the District Industrial Council for the 
West Midlands Area, and its municipal representative on the 
National Council for the industry. He was also chairman of the 
District Joint Board, and the District’s i dl d on the 
National Joint Board. 
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Foreign Notes. ` 


The scheme for the distribution of electrical energy іп the Province 
of ІЛЕСЕ has been referred back as there is a deficit of over three 
million francs in the year’s budget. 


Germany has adhered to the Madrid arrangement for the INTER- 
NATIONAL REGISTRATION of Trade Marks, to date from January Ist, 


1923, and British manufacturers would be well advised to see that: 


their marks are duly registeréd in that country. 


The number of electric steel and iron furnaces in use in GERMANY 
is 68, of a total capacity of 440 tons. There are 25 Héroult, 
21 Róchling-Rodenhauser, 7 Bonn, 6 Nathusius, 4 Girod and 
2 Frick furnaces, with one each of the Kjellin, Gesta and Rennerfelt 


types. А 

Negotiations have been practically completed for the adoption 
of ELECTRIC TRACTION on the RIPOLL-PUIGCERDA RAILWay (Spain), 
on which the gradients are exceptionally heavy. The hydro-electric 
generating station will be at Escaldas in Andorra, at the junction of 
the rivers Great and Little Balira. A fall of 520 metres will be 
obtained by means of canals from the rivers in question, and it is 
stated that 30,000 H.P. can be obtained. 


‘On December 31st last the following concessions were in force for 
the EXPORT ОЇ ELECTRICAL ENERGY from SWITZERLAND: То 
Germany 26010 kW (against 36610 kW in 1920), to France 
153 231 kW (against 24 290 kW), and to Italy 56 826 kW (against 
46 895 kW), an authorised total of 236067 kW, but the maximum 
summer supply must not exceed 135027 kW. No energy was 
exported to Austria in 1921 or 1920, but 2 500 kW was supplied 
in 1919. | 

There appears to be considerable industrial activity in the 
Province of TsiNAN (China) at present. Cotton and flour mills and 
sugar refineries have been recently erected, and most of the 
machinery employed is British. For a new flour mill a British 
merchant firm supplied the machinery and power plant. An order 
has been placed by the Tsinan Telephone Company with the Siemens- 
China Company for the equipment of a telephone exchange of 
3 000 lines. 


A company, entitled ‘the “ Brown Boveri CoMPANIA SUD- 
AMERICANA DE ELECTRICIDAD ” was registered on July 31st last in 
Buenos Aires, with the right to establish branches. The company 
will exploit the Brown Boveri processes and patents in South 
America, more particularly in Argentina, Uruguay, Paraguay and 
Peru by the importation of electrical materials, etc., manufactured 
in the parent company's workshops. The capital is $500 ooo 
municipal notes in shares of $1 ooo municipal notes each. 


Under the NORWEGIAN LAW GOVERNING TRADE MARKS a trade 
name registered or used abroad must be registered in Norway 
within four months of such registration. Otherwise the ownership 
of the mark or trade name becomes a question of priority of 
registration. A flagrant case of the appropriation of a British mark 
is quoted in the '' Bulletin ” of the Federation of British Industries 
and the moral seems to be that British manufacturers and traders 
must be more vigilant in protecting their rights by securing due 
registration of their marks. 


Manufacturers of electric plant and apparatus in Switzerland have 
been demanding a standardisation of TRANSMISSION VOLTAGES and 
a reduction іп the variety of pressures in use. In order to ascertain 
the views of the supply companies and authorities a questionnaire 
has been issued by the Association Suisse des Electriciens. The 
suggested normal voltages are 8 ooo to 9 ooo, 16 ooo to 19 ooo and 
45 000 to 50 ooo, and the parties are to state by September 3oth 
which of these they prefer. Similarly, the pressures chosen betwcen 
50 ooo and 100 ooo V are to be set out, or whether a pressure over 
_110 ooo V is preferred. 


The TURIN-CERES ELECTRIC RAILWAY, which is about 26:5 miles 
long and is used mainly for tourist traffic, is operated at 4 ooo V.d.c. 
Three-phase energy is supplied in bulk at 22 ooo V, 50 periods, by 
the Societa d'Elettricita ; it is then reduced to 500 V by static 
transformers and converted to direct current bv two converter 
groups. Each of the latter consists of a three-phase synchronous 
motor and two dynamos, coupled in series, which generate current at 
2000 V, and develop 325 kW. The locomotives are mounted on 
two bogies with independent motors on the two axles and weigh 
42 tons each. The motors, 140 H.P. cach, have a speed of 660 revs. 
per min., are coupled two in series, and the two groups can be 
operated in series or in parallel. 


In an article in the “ E.T.Z." Herr Johan Hess estimates that the 
total capacity of the electrical plant employed in the production of 
CALCIUM CARBIDE 1s about 600 000 kW ; there are about 100 carbide 
works in the world, and the yearly output is about 1 тоо ооо tons. 
In 1907 the entire consumption of carbide was only 165 ooo tons ; 
in 1911 it was 250 coo tons, and it is increasing steadily year by 
year. At present the German production is 300 ooo tons and the 
electrical energy used is 1 200 000 ooo units, of which 350 million 
units are supplied by hydro-electric works and the remainder by 
brown coal stations. “The average capacity of the polyphase 
furnaces is 6 000 kW to 9 ooo kW at 120 to 150 V. Large electrodes 
of 2 m. in length, 1*5 m. in breadth and 0:5 т, thick are favoured, 
and lately the Sóderberg metal coated carbon cvlinder electrodes 
of I m. cross section have come into use. The high railwav rates 
are said to be the cause of the erection of some local carbide works 
in Central and South Germany. 
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Companies’ Meetings, Reports, etc. 


The Montana Power Co. announces the usual quarterly dividend 
of 1 per cent. 


The М1551551РР1 RIVER POWER ‘Co. have declared a dividend of 
$14 per share on the preferred stock payable to holders of record 
September 22nd. 


The directors of the RANGOON ELECTRIC TRAMWAY AND SUPPLY 
Co. have declared an interim dividend on the ordinary shares at 
8 annas per share. 


The SHANGHAI ELECTRIC CONSTRUCTION Co. have declared a 
first interim dividend at 6 per cent, actual (12s. per share), less tax 
in respect of 1922. 


The SHAWINIGAN WATER AND Power Co. has declared a dividend 
of 11 per cent. on the common stock for the quarter ended Septem- 
ber 3oth to shareholders of record September 26th. 


The MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION 
announces a dividend on the ordinary shares at 8 per cent. per 
annum, less tax, for the half-yeas to September 30th. 


The LANCASHIRE ELECTRIC LIGHT AND POWER Co. announce their 
usual dividend of 3} per cent. for the half year to September 3oth, 
on the 7 per cent. cumulative participating preference shares. 


The net profit of the HALIFAX AND BERMUDAS CABLE Co. for the 
year ended June 3oth was /6 878, compared with /18 465 last year, 
making, with £61 556 brought in, £68 434. Тһе directors propose 
to pay a further dividend of 3 per cent., tax free, making 6 per cent. 
for the year, carrying forward /63 442, subject to corporation tax. 

The net profit of the DiRECT West INDIA CABLE Co. for the 
year ended June 30th was £15 965, compared with {14 601 last 
year, making, with the balance brought in, {112015. The directors 
propose to pay a further dividend of /3 per cent., tax free, making 
6 per cent. for the year, carrying forward {108 391, subject to 
corporation tax. 


For the year ended July 31st DUNDEE, BROUGHTY FERRY AND 
DisrRiCT TRAMWAYS Co. made a profit of £5 517, including £474 
brought in. Interest on debenture stock and an interim dividend 
paid on the prefcrence shares for the half-year, less tax, absorbed 
Í2 234, leaving /3 282. The directors propose to pay a dividend on 
the ordinary shares at 7 per cent. per annum, less tax, to reserve 
£500, and to carry forward /241. i 


In July the directors of the ELECTROLYTIC ZINC COMPANY OF 
AUSTRALASIA declared a first dividend on the 8 per cent. cumulative 
preference shares for the half-year ended June 3oth. In making 
the announcement they stated their intention of paying regular 
dividends on this stock, and, at the close of the next financial year, 
if not earlier, of taking into consideration the payment of the whole 
or part of the interest in arrear, which amounted to about Is. 14d. 
per share. They have now decided to pay the dividend accrued on 
the shares from July 1st to December 31st, 1921, and the payment, 
at the rate of about 7°4d., will be made on December Ist next. 


The accounts of the RADIO CORPORATION OF AMERICA for 1921 
show that although profits were carned a dividend stage was not 
reached, and the amount set aside ($426 ооо) as ''reserve for 
patents " is stated to be inadequate to cover their depreciation. 
During the year the Corporation expended $3 ooo ooo in extending 
its plant and equipment, and now has invested in this direction 
$12 702 000. Capital stocks consist of 3 955 974 7 per cent. pre- 
ference shares of 45, and 5 732 ооо shares of common stock of no par 
value, against which, it is stated, '" there is an equity of $1 203 goo, 
which 15 about $2.11 per share for each share of common stock." 


New Zealand Post and Telegraph  . 
Department. 


The accounts of the NEw ZEALAND POST AND TELEGRAPH 
DEPARTMENT for the year ended March 3ist, 1922, show telegraph 
revenue {697 804, compared with £704 228 in the previous year, 
and telephone revenue {614 367, compared with £533 535. For 
the whole department receipts were /2 811 535, and the payments 
£2 451 571, showing a surplus of £359 | 964. 

'The statis of the department’ s workshops have efticiently executed 
important work in connection with installations of automatic 
printing telegraphs and the extension of the telephone exchange 
systems, A printing machine telegraph system between Welling- 
on and Christchurch was opened in December last, and this 
ncreased the casrying capacity of the line by 200 per cent. Week 
end messages on the Pacific Cable route were resumed early in 1921. 
Subscribers connected to the telephone system during the year were 
9 259, a record number of new connections. There were r1 580 
automatic telephone lines installed and 11 036 in operation at the 
date of the report. There has been much delay in obtaining the 
necessary automatic apparatus, but the equipment for the Auck- 
land area is now coming to hand freelv. - 

The automatic apparatus in use and in course of installation її 
New Zealand is mostly of the Western Electric Type, but that 
arranged for Wanganui is of the Strowger tvpe, which is also used 
for auxiliary purposes at Auckland and Christchurch. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


[Norm.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. istered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 


PERRIN, Francis Leopold, 5 to 7, College Street, Northampton, 
electrical engineer. £30 5s. August 2nd. 

STEPHENS AND CO,, to, St. John's Lane, Gloucester, electrical 
engineers. {17 7s. 4d., August 16th, and £10 3s. rod., August 
23rd. 


Receivership. 


ASSOCIATED ELECTRIC TRADERS, LTD.—T. J. Wilson, of 
50-60, Old Bailey, E.C.4, was appointed receiver and manager 
by Orders of Court dated September 16th and 2oth, 1922. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that таў occur. 


Company Winding Up Voluntarily. 

WAREHAM ELECTRIC SUPPLY CO., LTD.—A. H. Edwards, 
of Cornhill Chambers, Dorchester, Incorporated Accountant, 
appointed liquidator. 


Bankruptcy Information. 

DURDEN (E.) AND CO, 
engineers. Receiving 
petition. 

GARNISS, Herbert, lately 107, Beverley Road, Kingston-upon- 
Hull, electrician. First meeting, October 2nd, 11.30 a.m., 
Official Receiver’s Offices, York City Bank Chambers, Lowgate, 
Hull. Public examination, November 13th, 2 p.m., Guildhall, 
Alfred Gelder Street, Hull. 

HAXBY, Charles Johnson, and BRADY, Edward, in partnership at 
1A, East Parade, Harrogate, under the style of HAXBY AND 
BRADY, electrical engineers. Receiving order, September 
22nd. Debtors’ petition. 

MAULLIN, Horace John Albert, 206, Lozells Road, Hockley, 
Birmingham, and 124, Devonshire Street, Birmingham, trading 
as THE WILTON ENGINEERING COMPANY, electrical 
engineer. First meeting\ October 5th, 11 a.m., Official 
Receiver’s Office, Ruskin Chambers, 191, Corporation Street, 
Birmingham. Public examination, October 25th, 2.30 p.m. 
Court House, Corporation Street, Birmingham. 


Notices of Dividends, 

DALE, Bertram Thomas, Erick Street, Newcastle-upon-Tyne, 
electrical engineer. Amount per /—2s. 24d. First and final. 
Payable, October 4th, Brittain and Brittain, Incorporated 
Accountants, Pearl Buildings, 4, Northumberland Street, 
Newcastle-upon-Tyne. Д 

LUDLOW, Jesse Frederick, апа LUDLOW, Robert Redvers, 
trading as LUDLOW BROTHERS, 196, Church Road, Redfield, 
Bristol, electrical contractors. Amount per /—81d. First and 
final. Payable, September 29th, Official Receiver's Office, 
26, Baldwin Street, Bristol. 

SCOTT, Thomas, and CAMPBELL, James, trading together as 
SCOTT AND CO., at 42, Handysides Arcade, Percy Street, 
Newcastle-upon-Tyne, wholesale electrical suppliers. Amount 
per £, 15. 81d. First and final, payable October 6th, Brittain 


I3, Queen Street, Liverpool, electrical 
order, September 21st.  Creditor's 


and Brittain, Pearl Buildings, Northumberland Street, New- 


-castle-upon-Tyne. 


Bankruptcy Proceedings. 


NORRIS, Joseph Richardson, trading as the ACME ELECTRICAL | 


CO., 80, Warley Road, Blackpool, electrical engineer. and 
contractor. The public examination of this debtor was held 
on September 22nd, the statement of affairs.showing liabilities 
£813, and assets estimated to rcalise /249, a deficiency of £564. 
Debtor attributed his failure to bad trade and losses on con- 
tracts. He stated that he commenced business in Oldham 
with about £150 capital of his own, and he carried on until 
February, 1911, when he made a deed of assignment. He 
then went into employment and remained there until the war 
broke out, when he went to Prestwich and commenced business 
as an electrical contractor, practically without capital, trading 
as the Acme Electrical Co., with a branch at Oldham. At 
the commencement he had a partner, who was a member of a 
limited company which financed the business. Не left this 
business three or four years ago and then carried on by himself 
as the Acme Co. He brought nothing out of the concern, 
and continued trading on his own account at Prestwich until 
March, 1921, when he came to Blackpool. At that time he 
had no stock, and had done contract work only. He became 
aware of his position in February or March this year. 
Examination adjourned. 
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New Companies. 


Наувег Engineering Co. 

HAYNER ENGINEERING Co., LTD. (184 485.) Private company. 
Reg. September 21st. Capital, £200 in {1 shares. Manufacturers 
of and dealers in all kinds of electric and mechanical apparatus, etc. 
First directors: H. T. Warner and H. F. Hayward. Reg. office: 
68, Harlesden Road, Willesden Green, N.W.ro. 


Clarence R. Foster. 

CLARENCE К. FosrER, Ltp. (184522). Private company. 
Reg. Sept. 22nd. Сар. Хо ооо in {1 shares (3000 б per cent. 
cumulative preference and 7 ooo ordinary). To take over the busi- 
ness of an electrical and motor engineer carried on by C. R. Foster, 
at 170, Cardigan Road, Leeds. First directors: C. R. Foster, 
C. F. Storey. Reg. office: 170, Cardigan Road, Leeds. 


Broadcast Wireless Co. 

BROADCAST WIRELESS Co., Lro. (184 466.) Private company. 
Reg. September 20th. Cap. {500 in fi shares. Manufacturers 
of and dealers in apparatus and component parts in connection 
with wireless telegraphy and telephony, etc. First directors: 
C. D. Rutter, A. S. Young and G. O. Tutton. Secretary: A. S. 
Young. Кер. office: 2, Tower Royal, Cannon Street, E.C.4. 


Barlow aad Redruth. 

BARLOW AND REDRUTH, LTD. (184 464.) Private company. 
Reg. September 20th. Cap., £500 in Хі shares. To acquire the 
business of electrical and general engineers, ètc., carried on by 
L. R. Incledon, S. V. Reynolds and A. С. Stanners as '' Barlow and 
Redruth,” at Wolverhampton, Stafis. First directors: L. R. 
Incledon (permanent), S. V. Reynolds and E. C. Stanners. Reg. 
office : 2, St. John's Street, Wolverhampton. 


Eastern Constructors. 

EASTERN. CONSTRUCTORS, LTD. (184 470.) Private company. 
Reg. September 2oth. Cap., £5 750 in 5000 6 per cent. pref. 
shares of {1 each and 15 ооо ord. shares of 1s. each. To adopt 
an agreement with W. T. Watkins Birts and E. C. Stevenson, and 
to carry on the business of electrical, civil, marine and general 
engineers, etc. First directors: T. Watkins Birts and E. C, 
Stevenson. Solicitors: Harold Elwell and Co., 65, Coleman Street. 
E.C. 


Forty Years Ago. 
‘The Electrician," September 30, 1882. 


ELECTRIC LIGHTING FOR MANCHESTER.—The City Council have 
been recommended to apply for a provisional order to supply elec- 
tricity for public and private purposes within an area co-extensive 
with the City of Manchester. 

ELECTRIC LIGHTING FOR LEEDS.— The special committee appointed 
by the Leeds Town Council to consider the Electric Lighting Act 
have recommended that a provisional order for the supply of 
electricity be applied for in December next. 

A NEW SvsTEM.—The Levett-Müller Electric Light Company, of 
New York, have been exhibiting а пем system of electric lighting, 
the invention of Mr. Hans J. Miller, at Philadelphia. The Miller 
arc light employs an air check to regulate the movement of the upper 


~ 


carbon. An incandescent lamp has also been devised by Mr. Miller, 
but is not yet iens: for use. The dynamo is also of Mr. Müller's 
invention. 


THE LIGHTING OF LONDON BRIDGE.—A correspondent in ‘‘ The 
Times ” has called attention to the inadequate lighting of London 
Bridge. Since the removal of the Siemens electric light the darkness 
in that locality has become more “ visible," and the danger is 
naturally increased. We understand that the subject will be fully 
considered by the Commissioners of Sewers, with a view to the 
improvement of the lighting either by clectricity or a better method 
of gas illumination. We hope that the electric light may resume its 
place on the bridge before long. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—Annual Autumn Number: “ The Fur- 
nishing of the Modern Ofhce: Designs by W. Palmer-Jones, 
F.R.I.B.A. ” ; “ The Decoration of Furniture : Special Illustrations 
from the Musée National Suisse, Zurich ” ; “ Furniture for Wireless 
Sets " ; ' A Modern Webbing Factory." | 

THE CHEMICAL AGE. —Special Autumn Number: “ The Chemical 
Markets of the World " ; “ Industrial Applications of the Colloid 
Mill ” ; “ Atoms and their Spectra," by Dr. Stephen Miall. 

THE Fruit GROWER.—'' Control of the Codlin Moth”; 
" Demonstration of Mechanical Cultivators ’’; “ Preparing the 
Land for Fruit Planting." 

GARDENING ILLUSTRATED.—'' The Rock Garden in Autumn ”; 
“ Some Attractive Species of Euonymus "; “ Early Flowering 
Bulbs." 

THE Gas WORLD.—" 
Motor Fuel in France " 
How It Was Laid." .. 

THE HARDWARE TRADE JOURNAL.—Special Autumn Issue: 
" Seasonable Business Hints"; ‘‘ Autumn Trade Prospects ”’ ; 
" A Development in the Manufacture of Gas Fittings’’; “ The 
History of a Pair of Scales.” 


Nitrogen in Germany " ; “ Production of 
; A Forty-eight Inch Main in Chicago: 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

MIDLOTHIAN AND PEEBLES DISTRICT ASYLUM, ROSSLYNLEE. 
September 30th.—Six months’ supply of electric fittings, oils and 
paints, etc. Forms of tender from the Clerk and Treasurer, 19, 
Heriot Row, Edinburgh. 

HAWARDEN GUARDIANS, October 4th.—Generating set and wiring 
for the Guardians' Institution, Broughton, near Chester. Tender 
forms from Mr. J. Roberts, 12, Farm Road, Garden City, Queen's 
Ferry, near Chester. 

MERSEY RAILWAY Company, October 6th.—Metallic and 
carbon filament lamps and fittings, electrical sundries, signal wire, 
metals, oils, paints, varnish, etc. Forms of tender from fhe manager 
and secretary, Central Station, Birkenhead. 

RUNCORN RURAL COUNCIL, October 12th. 
Specifications, etc., from E. Timmins and Sons, 
Foundry, Runcorn. 

EDINBURGH TRAMWAYS DEPARTMENT, October 17th.—Eighty 
trucks, electrical car-equipments, wheels and axles, and steel poles. 
Specification, etc., from the Tramways Manager, 2, St. James 
Square, Edinburgh. EE 

Copnty or LoNDoN ELECTRIC SuPPLY Co., October 18th.— 
Turbo alternators for Barking power station. Specification from 
Manager and Secretary, Moorgate Court, London, E.C. 


NOTTINGHAM CORPORATION, October 27th.—T wo 650 kVA three- 
phase, two одоо kVA six-phase, and one 150 kVA single-phase static 
transformers (section C); three steam turbine driven boiler feed 
pumps, each for 25 000 gallons per hour; with three exhaust steam 
heating nozzles (section G); four gravity bucket coal conveyors, 
with crushers, etc. (section L); and accumulators, etc. (section M) 
for the North Wilford power station. Specifications, etc., from 
Preece, Cardew and Rider, 8, Gace Anne’s Gate, Westminster, 
S.W.r1. 


AUSTRALIA. 

COMMONWEALTH OF AUSTRALIA, November 21st.—Switchboard 
parts (schedule 67). Tender forms, etc., from Supply Officer, ror, 
Australia House, Strand, London, W.C.2. 

VICTORIAN RarLwaY Commission, November 29th.— Three 
storage battery trucks, with one trailer and two spare batteries. 
Each truck must carry 4 ооо lb. at 5 miles an hour on level asphalt, 
and must be fitted with 44 V alkaline cells, trailer coupling, etc. 

VICTORIAN ELECTRICITY COMMISSION, January 5th.—Water- 
tube boilers and accessories, standard steel work, turbine-driven 
feed pumps, tanks, piping, etc. (Specification 317). January 31st.— 
Steam turbo-alternator (1 500 kW) and accessories (Specification 
308). Specifications can be seen at the office of the Agent-Gencral 
for Victoria, Melbourne Place, Strand, London, W.C.z2. 

VICTORIAN ELECTRICITY COMMISSION, January 15th.—Water- 
tube boilers and accessories, steel work for boiler house, etc., turbine 
driven feed pumps and piping. 

Mackay (QUEENSLAND) City CounciL, January 31st.—Boiler 
and generating plant, switchboard and transformers. Particulars 
-from Frew and Bridger, Queen Street, Brisbane. —Reuter's Trade 
Service. 


J. BRAZIL. 

S. Luiz po МАКАМНАО MUNICIPALITY, November 27th.*— 
Thirty years' concession for extension of electricity supply and 
tramway undertakings. 


LATVIA. 
LATVIAN MINISTRY OF COMMUNICATIONS, October 6th.*—Tele- 
phone apparatus and material. Local representation is essential. 


MONTEVIDEO, 

STATE ELECTRICITY SuPPLY Wonks, MONTEVIDEO, November 
I1th.—Turbo-alternator of то ооо kW capacity to run at з ооо 
revs. per min., with condensing plant and accessories. Specification 
(in Spanish) can be seen at the Overseas Trade Department, West- 
minster. 


NEW ZEALAND. 

WAIRARARA ELECTRIC 
25th.—Hydro-electric 
Service. 

DEPARTMENT OF PUBLIC WoRKs, WELLINGTON, January oth.* 
—Electric travelling cranes, for loads up to 27 tons, in connection 
with the Waikato power scheme (section 58). 

* Particulars from the Department of Overseas Trade. 


—Motor-driven pumps. 
Bridgewater 


= 


PoWER BOARD, CASTERTON, November 
plant, and steel pipes.—/fteuler’s Trade 


GLAsGOW Corporation have accepted the tender of A. W. Mickel 
for wiring and fitting Belvidere Hospital, £3 365. 

CorwvN Bay Council have accepted the tender of W. T. Glover 
and Co., for h.t. cable from Bronynant to Rhos, £2 290 9s. 2d. 

Sr. Pancras (London) Council have accepted the amended 
tender of the British Thomson-Houston Co. for h.t. switchgear, 
£3 247. 

HorMriRTH Urban Council have accepted the tender of Johnson 
and Phillips,-for alterations to plant at the electricity works at 
£3 160 ros. 

MoNrRosE Corporation have accepted the tender of the North of 
Scotland Electric Light and Power Co. for public lighting for three 
years at £875 a year. 


* 


The Electrician. 


September 29, 1922 


DuNDEE Electricity Committee have accepted the tender of the 
Union Cable Co., for 750 yards of l.t. cable at £668 10s. The lowest 
foreign quotation (from a Danish firm) was £689. 

AYLESBURY Corporation have accepted the tender of the Edison 
Swan Electric Company for illuminated signs at /4 3s. 6d. each and 
that of G. C. Gowan for wiring and fitting houses for electric lighting, 
£164 тоз. 7 


BARROW-IN-FURNESS Corporation have accepted the tenders of 
the Metropolitan-Vickers Electrical Co. for a 150 kW rotary con- 
verter and switchgear, £1920; and Johnson and Phillips for cable, 
£373 

GELLYGAER C ouncil have accepted the tenders of Johnson and 
Phillips for bare copper wire and steel poles; Siemens, Bros. and 
Co., cables and boxes; Fuller's Electrical and Manufacturing Co., 
transformers ; and General Electric Co., switchgear. _ 

DoNcASTER Corporation have accepted the tenders of the 
Enfield-Ediswan Cable Works for feeder cable, £2 849 2s. 6d. ; and 
Callender's Cable and Construction Company, feeder and pilot > 
cables, £1 499 5s. 2d. 

Sr. Pancras (Lonpon) Council have accepted the tender of 
Richard Garrett and Sons for two 3}-ton electric vehicles for refuse 
collection at £875 each. Other tenderers were: Clayton Wagons, 
Ltd., two 3- -ton vehicles, £825 each ; General Vehicle Co., two 34-ton, . 
£890 each; Mossay and Co., two 3-ton, £865 each or two 34-ton, 
£895 each; Newton Brothers (Derby), two 33-4 ton, £1 156 Ios. 
each. 


The Brazilian Minister of Transport has authorised the director 
of the CENTRAL OF BRaziL STATE Rai_way to accept the offer of 
the General Electric Co., of New York, for the electrification of the 
railway. According to “The Times " the total value of the con- 
tract is about £2 ооо ооо. Offers were received from the Metre- 
politan-Vickers Electric and the Westinghouse Electric and Mfg. 
Co., of Pittsburgh. 

KIRKCALDY Corporation have accepted the following tenders in 
connection with the electricity works extension :—The English 
Electric Co., rotary converting plant, £5 208; British Thomson- 
Houston Co., alteration to 750 kW rotary converter, £245; 
Laurence Scott and Co., alteration to balancer, £144; J. Allan, 
senr., and Son, steelwork extension, £I 500; G. Smith and Son, 
foundations, £1 637 16s. 6d.; Herbert Morris, 10-ton hand crane, 
£159; Beveridge and Skinner, steam piping, hot-well, etc., £773 
3s. 7d. ; A. Reyrolle and Co., e.h.p. switchgear, {1 589 Ios. ; 
Cox, Walkers, d.c. switchgear, £530; and removal апа recon- 
struction of d.c. feeder switchboard, £500. 


Prices of Metals, Chemicals, ete. 


TUESDAY, SEPTEMBER 26, 


Copper— . i Price. lnc. Dec. 
Best Selected .. per ton £66 o o 55. — — 
Electro Wirebars .. T 471 5 о — 105. 
H.C. Wire, basis .. per lb. os. rogd. — Xd. 
Sheet es M оз. І0{. — — 

Phosphor Bronze Wire (Telephone) — 

Phosphor Bronze Wire, Я - 
basis per 10. 18. 284. — ad. 

Brass 60/40— : 

Rod, basis € 5 7d. — — 
Sheet, basis ч vi 94d. . — — 
Wire, basis 23 2 roid. — — 

Pig Iron— | 
Clev: ìand Warrants perton £4 17 6 — — 
Galvauised steel 

wire, basis 8 S.W.G. ,, £18 о о — — 

Lead Pig— 

English .. " £25 5 о — — ^ 
Foreign or Colonial РА £23 18 9 — 35. od. 

Tin— 

Ingot as ee - £161 12 6 £2 10 о — 
Wire, basis .. per lb. 28. 23d. 4а. — 

Aluminium Ingots .. perton {100 0 o — — 

Spelter .. is . £32 7 6 155. — 

Mercury os as ‚ per bottle £13 IO о — — 

Sulphur (Flowers)—Ton £9 Sodium Chlorate—Per lb. 3d. 


Sulphuric Acid (Pyrites, 168°) 
per ton, £7 10s. 

Sodium Bichromate.—Per lb. sd. Copper Sulphate.— Per ton, 

Boric Acid (Crystals). Per ton £6o. £26 5s. 

Rubber.— Para fine, 10jd.; plantation 15 latex, 8d. to 84d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 


» (Roll-Brimstone)—per ton 
£8 10s. 


The Editorial, Advertisement and Publishing Offices of '' THE 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Tele- 
grams 1 Bentrotric, Fleet, London. Telephones Ctty 9852 (6 lines). 

The subscription to ‘‘ THE ELECTRICIAN " fs {1 5 O per annum 
in the United Kingdom and {1 10 0 per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 
ale of pubiscation, 
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South Eastern and Chatham Electrification Scheme. 

WE are not surprised to learn that the Electricity 
Commissioners have definitely refused the application of 
the South Eastern and Chatham Railways Joint Committee 
to erect a generating station at Angerstein's Wharf. Apart 
from the fact that the site chosen was unsuitable for a 
150 000 kW station, there were other important technical, 
financial and administrative questions which had to be 
taken into account. Having given due consideration to all 
these factors, the Commissioners are now satisfied that 
the West Kent and County of London Companies, who 
recently submitted revised and more favourable offers 
than those put forward at the public inquiry, as well as 
the London Electric Supply Corporation, could give the 
necessary railway supply on favourable terms by June 3oth, 
1925, when the electrification of the suburban lines is 
expected to be completed. There will be few electrical 
engineers who will challenge the soundness of these con- 
clusions. At all events we are glad that the present 
tangled position of electricity supply in London ís not 
going to be complicated by the erection of a station which 
is not really required. 


Power Charges at Rochdale. 

THERE has been considerable pother at Rochdale about 
the charges for electricity used for power purposes. An 
indignation meeting has been held and the usual deputation 
formed to seek out the Electricity Committee and tell 
them what was thought about it. The indictment, as 
explained at length by Mr. A. W. BRIERLY, one of the 
mill-owners, was in three parts. Firstly, Rochdale can 
never hope to have a properly run electricity department 
until the electricity and gas undertakings are under separate 


' profit of £22 647 in 1921-22. 


the sooner the change is made the better. Secondly, the 
fixed charge based on the kilowatt demand should be done 
away with, or at any rate reduced. Mr. BRIERLY knows 
not what he asks. He is much better off as he is, but 
as he seems a person who would understand things if 
they were explained to him, we suggest Mr. RUDD 
should have a private interview with him and tell 
him all about maxirnum demands and why fixed charges 
cannot be dispensed with even when the mills are 
not running. That is, we suppose, why they are called 
fixed. 


Some Reduction Desirable. 

Вот when he comes to the suggestion that the fixed 
charges should be reduced Mr. BRIERLY certainly has a case. 
£5 10s. per kW up to 25 kW and £3 тоз. per kW from 
250 to 500 kW is not low, and with the large diversity of 
the textile load and the growing demand, might be reduced. 
There is another reason for this more cogent than any of 
equity. The Rochdale electricity undertaking made a net 
Of this sum £14 ooo went to 
the relief of the rates, a state of things which amply deserves 
the sarcastic treatment Mr. BRIERLY gaveit. This sum, 
indeed, amounts to nearly 0:25d. per unit sold and cries for 
reform. We have recently been preaching the need for a 
reduction in the price of electricity and desiring its greater 
application in textile mills. Rochdale is a place where 
this can and should be done. 


The Association of Engineering Societies. 

A CYNIC commenting on the proceedings at the meeting 
held last Friday to consider the formation of an Association 
of British Engineering Societies remarked that they would 
have sounded better to music. Without going to this 
length we must admit that the flux of opinion took a vas} 
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time to crystallise and the mecting was only able in the end 
to agree on the formation of a Committee to consider the 
whole thing—the usual expedient in times of stress and 
indecision. There were two reasons for this : The suggested 
articles of association: were at once too “ сиё and dried "' 
and too nebulous ; and the majority of those attending were 
neither plenipotentiaries or delegates from their various 
. societies, but only listeners-in. As we said a week or two 
ago, such an association as is proposed, is badly required, 
and the only difference of opinion is as to ways and means. 
It is obvious that the natural egotism of the two or three 
hundred societies concerned will be one of the first obstacles 
that will have to be overcome, but the committee as 
constituted should be capable of dealing with this and 
of steering through storms to harbour. 


The Reward of Enterprise. 

HACKNEY has become conspicuous for the progressive 
policy of its electricity department and for the steps taken 
to develop the domestic load. And it is well to note that 
the result of this enterprise has been satisfactory from 
the financial point of view. This alone should encourage 
others who have adopted, and even those who have not 
adopted, similar measures to popularise the use of elec- 
tricity. For the year ended March 31st the Hackney 
accounts show a net surplus of £32 734, compared with 
` {тз 170 in the previous year. Though the total units 
sold (17 426 605) show a small decrease (0:07 of І per cent), 
there was an increase of 15:66 per cent. in the quantity sold 
for private lighting and domestic purposes, so that this 
increase, together with the advance in the bulk supplies, 
nearly balanced the drop in the power demand. The new 
services connected were a record, and numbered 467, or 
64 more than in 1920-21. The total connections are now 
equivalent to 591 321 30 W lamps, an increase of 7:5 per 
cent., a good record for a period of acute trade depression. 


Sales Branch Results. 

The turnover of the active sales branch for the year was 
[12 230, and although there was a net loss of £165, due 
to the fall in value of motors and apparatus in stock, this is 
not surprising under the circumstances. Out of the profit 
of the supply department a sum of £7 688 has been devoted 
to expenditure of a capital nature, £3 500 has been trans- 
ferred to reserve and £21 981 to relief of rates. We could 
have wished that the latter sum, or the greater part of it, 
had been applied for the further development of the under- 
taking, for we believe it would prove to be a greater advan- 
tage to the borough than any trumpery rclief of the rates so 
called. Like most other undertakings there was an appre- 
ciable decrease in the total costs, from 1°32d. to r'14d. per 
unit, and with the general downward tendency of prices, and 
the popular tariff adopted by the Electricity Committee, 
the current year's result should be still more satisfactory. 


Multiplying Retail Distributors. 

WE are sorry to notice that the Electricity Commissioners 
have inherited from the Board of Trade an affection for small 
local authorities. This affection was displayed when there 
were competing applications for electricity supply powers 
for a particular district. It is only in this way that we can 
explain the Commissioners’ decision in the case of the 
Chester Extension Order. Some time ago, it will be 
remembered, the Chester Corporation, being anxious to 
develop their progressive electricity undertaking, applied 
for a special Order to extend their area of supply to certain 


The Electrician. 


ЫЎ ;———-- 
ws 


kas 
> 


~ 


ctober 6, 1922 


adjacent rural areas, including part of the Hawarden 
Rural District. Apparently, the Council of the latter, 
though they obtained a Provisional Order in 1914 which 
has not yet been used, are anxious to become the authorised . 
distributors of electricity -supply. At all events they 
opposed the Chester scheme and resolved to apply for an 
order of their own. The Commissioners have now decided - 
to gratify their whim after considering the evidence given 
at the local inquiry, and justify their ^^«:tion by pointing 
out that under Sec. 1 of the Elec Lighting Act, 1888, 
as amended by the Electricity (Supply) Act, 1919, a Special 
Order authorising the supply of electricity by any under- 
takers within the district of a local authority cannot b2 
granted without the consent of that authority, unless the 
Commissioners are of opinion that such consent ought to 
be dispensed with. Now there are only two authorities 
within a reasonable distance which could give an economic 
supply in Hawarden, the Chester and Wrexham Corpora- 
tions. Owing to the peculiar configuration of the district 
(it is 12 miles long by 5} to 2 miles wide) the scheme 


submitted by Chester for the division of the area between 


themselves and Wrexham seems to us to offer a satisfactory 
solution of the problem. However, the Commissioners 
have decided otherwise and it only remains to be seen 
whether time will justify them. It is to be hoped that no . 
new generating station will be allowed, but even for retail - 
distribution the areas should not be too small. To us it 
seems unwise to encourage the multiplication of retail 
distributors, especially rural district councils. 


Expenses of Electricity Commissioners. | 

SOME of the electricity supply undertakings do not appear 
to be very clear in regard to their liability for the expenses 
of the Electricity Commissioners. The matter has now 
come up, since this is the first year in which an account 
has been rendered to the undertakers. These accounts 
are being paid by some undertakers “ under protest,” 
apparently with the idea of raising a dispute, but the 
misapprehension arises largely, it would seenw from 
non-realisation of the fact that the whole matter is one 
which is dealt with in the Electricity Supply Acts, 1919 
and 1922, and that it is not in the power of anyone but 
Parliament to make any alteration. Ву the Act of тото, . 
the expenses of the Electricity Commissioners are charge- 
able on the industry, each undertaking paying in pro- 
portion to the number of units generated. The Act 
provided also that the expenses for 1920 and 1921 should 
not be chargeable during those two years, but should be 
paid with interest by instalments later on. The Act of 
1922 provided that the first account should be rendered 
from March 31st, 1922, and that the Commissioners, 
when thus rendering their account for their estimated 
expenses for the year 1922, should include one-third of the 
charges outstanding on the first two years (the other 
two-thirds being paid in the succecding two years). Next 
year the basis of the account will be slightly altered, the 
apportionment being on units sold instead of on units 
generated. 


A Small Potato. 

As to the actual charges, the estimated expenses of the 
Commissioners for the year 1922 are given as {44 000, 
and on the basis of units generated this comes to a contri- 
bution at the rate of {11 6s. 4d. per million units, a sum 
which can hardly be said to add very much to the costs of 
any undertaking ; in fact, the amount adds only 0:0027d. . 


- reame == чш 


А... 


2n | IG 


per unit generated. It is difficult, therefore, to see on 
what ground any protest can be made. Of course, there 
might be the broad plea that the Commissioners’ expenses 
ought to be dealt with like other Civil Service expenses 
and come out of the National Exchequer. But the Acts 
rule otherwise, and it would be futility to protest on this 
score. The only remaining point for criticism is that the 
expenses are needlessly incurred, but anyone acquainted 
with the Gwydyr. House régime will certainly acquit 
the Electricity Cu. sion of extravagance ; the reverse, 
in fact, is the case, since if any criticism can be levelled 
at that body it is tbat in the praiseworthy attempt to keep 
the Department within proper limits the staff is not at 
present large enough to deal with matters with all the 
expedition that could be desired. Anyhow, it is difficult 
to understand what is exactly in the minds of those who 
are thus paying “ under protest." 


Swedish Electrical Progress. 

SWEDEN is practically dependent upon imports for her 
supplies of coal and oil, but. systematic and successful 
efforts are being made to render the country independent 
of these sources of power by developing the numerous 
waterfalls, which are calculated to be capable of yielding _ 
over seven million horse power for at least nine months of 
the year. Though the programme of development was 
interrupted by the depression which set in after the 
termination of the war, it has now been resumed in 
order to be able to meet industrial competition in the 
world's markets. The majority of the big works and 
industries have adopted the electric drive, and it is esti- 
mated that the electric motors installed in the country 
are equal to 883 086 H.P., compared with rather less than 
450 000 H.P. in water wheels and turbines, steam, oil 
and gas engines. The total consumption of electrical 
energy is about 2.150 000 ооо units a year, and more 
than half is used for industrial power purposes. The 
electro-chemical industry requires about 586 000 000 units, 
electric traction 44000000 units, while electric lighting, 
heating and other domestic purposes account for about 
167 500 000 units. The demand for electricity is steadily - 
increasing, particularly for industrial power. The water 
power schemes developed or projected are capable of 
supplying 3 500 000 H.P., and of this amount only 700 000 
H.P. represents State enterprise, the remainder being 
owned by private companies. 


High Voltage Standardisation in Switzerland. 
THERE are few countries which can boast of such progress 
in hydro-electric development and high tension trans- 
mission as Switzerland. With the improvements in 
generator design and line construction there was a gradual 
increase in the transmission voltage adopted, so that there 
is at present a great variety of pressures in operation in the 
country. This has led to a demand from the manufacturers 
of generating plant, switchgear and insulators for the 
adoption of standard high tension voltages, and after 
conferences between representatives of the associations of 
the manufacturers and the supply authorities, it has been 
arranged to take the opinion of all members of the Asso- 
ciation Suisse des Electriciens on certain recommended 
voltages. It is hoped to reduce the authorised pressures 
to five, viz., about 8 ооо to 9 000 V, 17 300 to 19000 V, 
58 ооо to 64000 V, 110 ooo V and 220 ooo V. At present 
the highest pressure employed is 110000 V, but as a 
220 000 V line is being constructed in California, it is 
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thought that Switzerland will soon follow suit. The 
questionnaire of the Association, which contains certain 
alternatives, has just been returned and we shall await 
the result with interest. A reduction of the number of 
pressures in use would be highly desirable; it would 


lead to a standardisation in electrical practice and to a. 


cheapening of the cost of plant and apparatus. 


Electrification of South African Railways. : 
THOSE interested in electric traction will find much to 
intrigue them in the note contributed by Mr. C. H. MERZ 
to the ‘ South African Railways and Harbour Magazine ”’ 
on the electrification of the Glencoe-Maritzburg section of 
the South African railways. As will be remembered, it has 
been decided to use direct current on this line. But in 
view of the extensive area covered, transmission at a 
higher alternating pressure than usual is needed. After 
being generated at 6 600 V, therefore, energy will be trans- 
formed to 88 ooo V, and again transformed at the point of 


use to the original voltage, when it will also be converted by | 


motor generators to 3000 V d.c. It is anticipated that the 
installation will illustrate very clearly the advantages of 
electrification, especially in view of the fact that electrical 
locomotives are not limited in capacity by the physical 
characteristics of the line to anything like the same extent 
as steam-driven ones. The locomotives will exert a draw- 
bar pull of бо ooo lb. and maintain this pull at a speed of 
20 miles per houf, as compared with only то miles per hour 
attained with steam locomotives. In view of the recent 
paper by Pror. Hupson BEARE before the British 
Association dealing with the variety of gauge used on the 
Australian railway systems, it is interesting to note that in 
this particular case the small gauge of 3 ft. 6 in. is not 
considered a great drawback to development, as there is little 
prospect of through connection to a standard line. South 
Africa, it is stated, is not behind other countries in railway 
construction. The Union has 212 miles of railway to 
every тоо square miles of territory, and 66 miles for every 
IO 000 European inhabitants. Nevertheless, the construc- 
tion programme embraces 22 extensions, totalling 853 miles 
and costing f4 100 544, and will probably occupy four to 
five years. The Administration took the unusual step of 
commencing three lines without waiting for parliamentary 
sanction, in view of the urgent need of relieving the present 
severe unemployment. Their action in this respect 
presents a striking contrast with that of the authorities 
in Australia, where there have been so many conferences 
and where the commencement of improvements that are 
apparently regarded as badly needed has been so long 
delayed. : 


Would Lower Voltages be Worth While? 

In the path of domestic electric progress there is one 
little obstacle which may cause a check, if not an entire 
stoppage. In the days when direct current distribution 
was in the ascendant the voltage at the consumers’ 
terminals for economic reasons was gradually increased in 
many cases to as much as 240 V. With the reversion to 
alternating current distribution it has been suggested 
in many quarters that it would be better, for more than 
one reason, to return to a lower service voltage. As Mr. 
WORDINGHAM has pointed out, 240 V alternating is getting 
near the danger limit, and that sort of risk is not the one 
we want to run with domestic electrical apparatus. Again, 
the lower voltage equipment is easier to maintain and 
certainly not more difficult to build. . It seems, therefore, 
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that a return to some system'of ““ house to house ” or “ block 
to block" transformers would be worth while. The only 
objection is that it would increase the cost of the house 
installation. But this increase would be small and would 
be insignificant charge to pay for the other advantages 


obtained. 


The Film and Industry. 

Ом Friday last we had an opportunity of seeing at the 
offices of the British Electrical Development Association 
how the cinematograph has been used in this country and 
in America to advertise the advantages that may be derived 
from the use of electricity in the home. As a study in 
international psychology the two films are not uninteresting, 
but we do not propose to go into that. The important 
thing is that the English film at least, which tells a sober 
story and teaches a useful lesson, has been exhibited in 
many parts of the country and has sown useful seed which 
it is the duty of the electrical industry to harvest. | It is 
only necessary to add that particulars of terms of hire of 
this film can be obtained from the British Electrical 
Development Association. But the place of the film as an 
aid to British trade and industry is much more important 
than this, and we are glad to see from an article in 
“The Bulletin of the Federation of British Industries,” 
that this is now beginning to be recognised in this country, 
as it has long been recognised in the United States and 


Germany. A great deal is heard of the bad influence of. 


the cinematograph, but there is no reason why its influence 
should be bad. For if a reasonable portion of the 
ordinary programme were devoted to processes of manu- 
facture with machinery in motion and sensible captions 
combined with the slow motion studies, the influence 
would be good and of benefit to all concerned. 


Tramway Dispute Settled. 

It is satisfactory to be able to record that a basis of 
settlement has been arrived at by the Joint Industrial 
Council in the tramway wages dispute. This is all the 
more satisfactory, for at one time there seemed every 
prospect of a serious lock-out. Fortunately, the employers 
modified their original demands, and through the good 
offices of the Chief Labour Adviser (Sir DAVID SHACKLETON) 
both sides were kept in contact until the agreed conditions 
were discovered. There is enough industrial strife at 
present, and we should deprecate any extension of it. 
Therefore, we congratulate the parties upon the result, 
which is highly creditable to all concerned. It is a good 
example of what can be done by negotiations conducted in 
the right spirit. Reports from most of the tramway centres 
show that the men have accepted the revised terms, and so 
the tramwav industry, which is by no means in a prosperous 
condition, is assured of industrial peace for twelve months. 


The Passing of the “ Faraday.” 

To-pay we chronicle the retirement of an electrical 
pioneer. For without crossing swords with either the 
metaphysiclans or the psycho-analysts it may be admitted 
that in some strange way ships have souls and reflect the 
natures and retain the affections of those who have sailed 
in them. Even if this were not so there are few in the 
electrical industry who would hear of the passing of the 
well-known cable ship “ Faraday " without a feeling of 
regret. For nearly fifty vears this vessel has been engaged 
in laying or repairing cables on all the oceans of'the world 
and has been the training school for many electrical engineers 
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who have risen to eminence in their profession. When we 
say that the “ Faraday " during the course of her existence 
has laid about 50 000 miles of cable we need hardly add that 
hers is a record of which to be proud, a record which we 
hope some means will be taken of perpetuating. 


A " Thermal" Document. 

WE should have thought there was enough trouble in 
the gas industry over therms and other weird things without 
publishing pamphlets of the kind recently issued by the 
Croydon Gas Co. Some of the statements in it are likely 
to cause as much astonishment as the bills for the last 
quarter's consumption have done. For instance, ''one 
shilling’s worth of gas will perform the same service as 
three shillings’ worth of electricity " is a little sweeping, 
tosay theleast of it. '' Electricity is much more costly for 
cooking operations than gas " may be true, but surely it is 
a little unwise to say things like that at the moment. 
“ That the claims for the electric oven in relation to ' saving 
of meat ' have time after time been proved incorrect Ьу 
the gas companies, we presume. There is no doubt, 
however, that the gas industry have been badly disturbed 
by the therm correspondence and apparently the Croydon 
consumers have got the benefit of the increase in nervous 
force. 


Thermal Propaganda. 

THE gas industry is by no means inactive in other wavs 
For instance, one of the London gas companies is circu- 
larising consulting engineers with an offer to install gas 
cookers free of cost for a month, after which the apparatus 
may be bought, hired, or returned. It also offers to put 
any fires which may be in use in perfect order without 
charge, and to do this annually. We thought gas fires 
never required such attention, and, at any rate, the con- 
sulting profession is in a depressed enough condition without 
adding to its'troubles by recommending gas fires. But the 
generosity of the gas companies goes even further. For an 
offer is made to install free, so far as fixing is concerned, any 
gas appliances for water heating, lighting, cooking or other 
purposes. This may be propaganda, but it is not business. 
Such an attempt to capture all those who in the course of 
business are likely to advise or influence public opinion may, 
on the surface, have much to commend it: but its results 
may not be quite so satisfactory as are expected. 


* The European Commercial." 

A NEW viewpoint with regard to European affairs has 
appeared since the “ European Commercial" began to 
circulate in this country. It is an astonishing reflection 
that we have allowed ourselves to be so influenced by 
political excitement as to form an utterly erroneous opinion 
of these conditions. Some of the comments of those 
who have seen for the first time a copy of this new 
journal are really funny. “Ви how well printed— 
surely this is not done in Vienna!" “ The paper is good. 
I suppose you send this from London ; they have no paper 
in Vienna." “ But you've got a lot of advertisements." 
“ How do you manage to pay a thousand crowns per copy 
for postage?" “An cighty-page paper from Central 
Europe; can they print anything so big ?" The staff of 
the paper have therefore an enjoyable time, hearing at this 
end remarks such as those quoted above, and at the other 
end corresponding follies with a European colouring. Those 
of our colleagues who аге апд тп about Vienna are met 
with interest and sympathy n account of the troubles in 


.m "oaa 


October 6, 1922 | 


England. “ What a dreadful state of affairs when a lady is 
stabbed in Hyde Park!” “ I hope the cutting of the cables 
by the Irish Republicans won't make the food shortage more 
difficult." It is satisfactory to know that while we are 
sympathising with Central Europe these sentiments are 
reciprocated by well-meaning people out here. But such 
ignorance is not blissful but rather distressing, and there can 
therefore be no doubt as to the need for the “ European 
Commercial," and for many more such agencies, to disillu- 
sion both ends, and get normal business intercourse going. 


The New South Sea Bubble. 


THE domestic affairs of Fleet Street are not, as a rule, of 
direct interest to our readers. But within the last few days 
the insurance mania has reached a crisis which has a certain 
importance, not only for the newspapers themselves, but 
for the manufacturers and traders of the country, who, as 
advertisers, are the people who really pay for the whole 
business. At the end of last week the London “ Evening 
Standard " published a series of articles on “ Insurance by 
Newspapers,” in which a well-informed writer described the 
scheme as *' a new South Sea Bubble, which must some day 
—and probably very soon—burst, and leave a nasty odour 
behind it." The trouble seems to be that the insurance 
companies who have hitherto accepted this business are no 
longer willing to do so. They are finding the claims too 
heavy to make the business remunerative, while vast quan- 
tities of bogus claims involve them in a sea of trouble for 
which no provision has been made. If the newspapers 
cannot get the business underwritten, it will, of course, 
quickly come to an end. But, apart from the insurance 
companies, advertisers are beginning to kick. As the 
* Evening Standard " points out, it is “ well known that 
advertisements form the life-blood of a newspaper's finance ; 
and advertisement rates depend on the number of 
readers, not upon the number of policy collectors. 
Consequently, net sales are no longer a guide to 
advertising rates—and advertisers know it." Papers 
which have added millions to their sales by the simple 


device of a Is. per annum premium to an insurance 


company are looking to the advertisers to pay for this 
additional circulation, and the latter are not unnaturally 
declining to do so. 


The | Canadian Market. 


IN our correspondence columns Mr. R. H. SCHOFIELD 
challenges the editorial note headed “the Canadian 
Market," which appeared in our issue of September 22nd. 
It will be remembered that we pointed out that, as Canada 
was importing electrical plant and apparatus to an in- 
creasing extent, the new U.S.A. Tariff Act might enable 
British manufacturers and exporters to capture some of 
the valuable trade which is at present mainly in American 
hands. After further consideration of the whole question 
we remain of that opinion. For we believe that, apart 
from any retaliatory duties by Canada, properly organised 
efforts would result in a good many orders, which have 
hitherto been placed in America, being secured for this 
country. 

Canadien Practice and Performance. 


Wr recognise that Canadian electrical practice is, for 
geographical reasons, more than. a little tinged with 
Americanism. Nevertheless, there are certain features 
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which make us hopeful that things will be as we say. The 
new American duties, which were greatly increased in the 
Senate without any discussion, impose a high tariff against 
such Canadian and British goods as are likely to compete in 
any way with American agriculture or industry. This 
will mean that Canada cannot sell so much to the United 
States in future, and as trade is international she must 
find other outlets for her products, and therefore will not . 
be able to afford to buy so many American goods as 
hitherto, for trade is also barter. The electrical has become 
the most important industry in the Dominion, and as it is 
developing at a rapid rate it is bound to become even more 
important, so that an increasing quantity of electrical 
plant and material will be required. 


Increased Price of American Goods Inevitable, 


Now the high duties on imported metal and other raw 
materials must have the effedt of greatly increasing the 
price of American goods, and, therefore, British manu- 
facturers should have a better chance of competing. 
The situation thus created should, in our opinion, be 
carefully considered by the Federation of British Industries 
or some similar organisation, as the matter is too big for 
any one firm, or even a group of firms, to undertake, In 
the first place a close study should be made of Canada's 
present and probable future electrical requirements, and 
then some concerted plan could be devised to meet these 
demands. We believe that if' some such plan were 
adopted the results would be highly satisfactory. 


Effects of High Tariffs. 


We do not wish to enter into a discussion of the 
economics or ethics of high tariffs. It is well known, 
however, that they have often most unexpected results for 
their begetters. They lead to retaliatory measures by other 
countries ; they engender international friction and prolong 
existing disputes, and they hinder the extension of trade 
and commerce upon which the progress of civilisation 
depends. In fact, American manufacturers are already 
beginning to wonder whether the new Tariff Act will 
not injure their international trade, and we believe 
that when the revised duties have been in full opera- 
tion for a short time there will be a strong reaction 
against them in the States. The question of “dumped " 
goods is quite another matter. Every country, and 
particularly the United Kingdom, whose fiscal policy 
is mainly based on Free Trade, is entitled to take steps to 
protect its own manufacturers from unfair competition 
by industrial countries with a greatly depreciated currency. 
Certain legislation has been passed to meet this con- 
tingency, but judging by the complaints that reach us, we 
question whether it is as effective as was anticipated by 
its authors or is being enforced in the right manner for 
the proper protection of British manufacturers. 


Trade An Interconnected System. 


Trade, as has been said over and over again, is one 
large interconnected system, a disturbance of any part 
of which reacts on the whole, often in undetermined and 
unexpected fashions. To the narrow minded industrialist 
there is much that is attractive in surrounding himself, his 
trade and his country by a ring fence within which he 
can watch undisturbed the struggles of others. It is 
doubtful, however, whether this insulation can ever be 
effected, or, if it can, whether it would work out in practice 
quite as comfortably as in theory. 
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| A French Super-Station. 
The Problems of Electricity Supply in Paris and How Gennevilliers will Solve Them. 


(FRom Our Paris CORRESPONDENT.) 


In inaugurating the Gennevilliers Central Station on 
July 5th, M. le Trocquer, the French Minister of Public Works, 
declared it to be admirable and unique. Whilst allowance 
must be made for official exaggeration, it will be admitted, 
after reading the following description, that the station is 
a remarkable achievement. 


War and Post-War Difficulties. 

From 1915 until the beginning of 1918, enormous quantities 
of munitions were manufactured in Paris and its suburbs. 
The various pre-war factories were improved and extended, 
and new works were erected in ever-increasing numbers until 
the time when the exploits of the Gothas and Big Berthas 
compelled manufacturers to contemplate the removal of their 
factories to less disturbed regions. But only a few firms 
actually carried out this project, and the supply of electrical 


general, it was more and more difficult in Paris and 
the suburbs to meet the demand for electrical energy, in 
spite of the adoption of '" Summer-time " and of numerous 
restrictions. 


Various Schemes for Super-Power Systems. 


In order to cope with the needs of the French manufacturer 
of munitions, the Department of Public Works had, in 1918. 
worked out a scheme for a State super-power system for 
supplying all the factories in the Paris district, and had 
adopted three-phase 50 frequency energy as a standard, while 
the mines in the Nord and Calais Departments, and the great. 
combination of hydro electric companies in the Jura, the 
Alps, and the Central Plateau, had begun to be equipped to 
supply Paris with power. 


TABLE SHOWING THE ELECTRIC GENERATING STATIONS IN THE PARIS REGION BEFORE THE War} 


de Paris Ivry.. 


Ste. Fermiére de la Voirie | Romainville i4 | | 3 50 | uo 


energy, on account of the difficulty experienced in obtaining 
coal, was becoming shorter and shorter. This state of affairs 
was assisted by the scarcity of labour and the impossibility 
of installing new machines, or even repairing existing plant. 
It was, therefore, necessary to use all sorts of ingenious arrange- 
men s ard to impose numerous restrictions on lighting and 
power, in order that the most important factories might be 
supplied for 24 hours per day. 

At the Armistice, the munition factories, checked in full 
flight, endeavoured to turn over at once to the manufacture 
of peace-time articles. It was becoming, it is true, little by 
little, easier to obtain fuel, but the extreme flexibility of 
electric power having been so successfully demonstrated, 
1t was certain that almost all manufacturers would henceforth 
take energy from the electricity supply companies, and that, 
after a more or less lengthy depression, the demand for elec- 
trical energy would move rapidly upwards. Actually, up to 
the end of 1920— that is, until the industrial crisis became 


Power Characteristics. 
Company. Site of Installed, District Remarks. 
Generating Station. kW No. of Fre- supplied. 
phases. | quency. 

Cie. Parisienne de Distri- | Ste. Ouen (North | 80 ооо 41, 66 Paris Municipal Concession. 
bution d'Electricité, Station) Property of the city. 
C.P.D.E. Issy les Moulineaux į 40 ooo 

(South Station) 
Ste. d'Electricité de Paris | Ste. Denis .. 75 000 25 . Nord-Sud tram- | Partly -for Traction 
41, 66, ways and Sector for Power and 
northern suburbs Lighting 

Ste. Triphase (Nord Lu- | Asniéres 25 City of Paris, | Partly for traction 

miére) 41, 66 north and | Auxiliary to C.P.D.E. 
| north-western 
suburbs 

Ste. de l'Ouest Parisienne | Puteaux  .. 8 53 Paris, western Partly for traction 
(ouest Lumiére) suburbs 

Cie. du Secteur de la Rive | Issy les Moulineaux 50 Suburbs Communal concessions 
Gauche 

Cie. Gle de Distribution | Vitry 25 Paris .. | Partly for traction 
d'Energie Electrique Billancourt.. Southern sub- Sector Sud Lumiére 

| urbs Billancourt under con- 
struction 

Ste. de l'Est Parisienne | Alfortville .. 50 Eastern suburbs 
(Est Lumiére) 

Energie Electrique de la | Manterre e 25 Paris and sub- State Railways 
Region Parisienne Issy les Moulineaux urbs 

Ste. des Engrais Complets | Ste. Ouen and Issy 25 City of Paris Destructor 
fermiére de la Ville de les Moulineuax station 
Paris 


Solutioa Adopted by l'Union d'Electricité. 

It was necessary to evolve from this complicated state of 
affairs the most practical solution from the technical and 
economic point of view, enabling a new central organisation 
to be substituted without delay for the many existing stations. 

M. Mercier, State Engineer, recommended that the activities 
of the existing companies should be confined to the distribution 
of energy where the technical characteristics did not corres- 
pond with those of the new scheme, and where the plant had 
become defective from excessive use and could not be renewed 
without great expense and delay. According to this scheme, 
energy was to be generated in one large central station, which 
would be a link in the State super-power scheme, and on 
which would ultimately converge the thermal energy from the 
mines in the North, and the hvdraulic energy from the Central 
Plateau. the Jura and the Alps. 

To carry out this scheme, l'Union Francaise d'Electricité was 
founded in March, тәтә. This title was soon changed into 
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l'Union d'Electricité. It amalgamated with la Compagnie 
Générale de Distribution de l'Energie Electrique, absorbed 
l'Energie Electrique de la Region Parisienne, and entered into 
agreements with le Triphasé, l'Ouest Lumiére, le Secteur 
de la Rive Gauche et l'Est Lumiére, all of which undertakings 
will hand over their stations. Fig. shows the general position 
ofjthese districts. 

Of the original generating stations in Paris there remains, 
therefore. on the one hand, the municipal or special statiorf$ 
such as those of the Compagnie Parisienne de Distribution 
de l'Electricité, the municipal destructor stations, and the 
traction generating station of the Société d'Electricité de 
Paris, and, on the other, the two stations at Nanterre and 
Issy les Moulineaux, which, having belonged to l'Energie 
Electrique de la Region Parisienne, are taxed on their profits. 
Finally there is the Vitry station, which was equipped as a relief 


station by l'Union d'Electricité, and which will ultimately | 


have 80 ooo kW of plant installed. 
Technical Features of the Scheme. 
The State, having adopted 3-phase 50 frequency for its 


super-power System, these two standard conditions were 
imposed upon l'Union d'Electricité. On the other hand, the 
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FIG 1.—MaP OF THE PARIS ELECTRICITY SUPPLY AREA, SHOWING 
THE DISTRICTS OF THE VARIOUS COMPANIES, THE PRINCIPAL 
GENERATING STATIONS AND THE 60 ooo V NETWORK (-.-) THE 
STATIONS BELONGING TO THE UNION р’ ELECTRICITÉ ARE 
DESIGNATED BY SQUARES, THE OTHERS BY CIRCLES. 


distribution voltage could be determined solely by the par- 
ticular local conditions, owing to the ease of transformation. 

In the Paris district it was necessary, on the one hand, to 
radiate up to 50 km from Paris, and on the other, to link up 
with a ring main the suburban power stations which had been 
converted into transformer sub-stations. The density of the 
population within this ring not admitting of the establishment 
of overhead high-terigion lines, it was necessary to employ 
underground cables. The problem was then to choose 
a voltage sufficiently high to be economical but compatible 
with the electrica! rigidi: y of the cables. These two opposing 
considerations led to the adoption of 60000 V, corre- 
Sponding, in an installation with neutral, earthed to 33 ooo V 
per conductor. 

Finally, it was recognised that at the beginning the power 
necessary was 200 ооо kW, with a probable future demand of 
`350 ooo kW. 

Choice of Site for Station. 

The first condition to be fulfilled was obviously that of 
assuring a supply under all circumstances. Now two dangers 
have to be guarded against in the Paris district —an invasion 
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by hostile forces and the recurrence of floods as serious as 
those of тото, which put out of action the greater part of the 
electrical generating stations. So far as the first condition is 
concerned, if the linking up of Paris with the hydro-electric 
stations of the Centre and the South had already been accom- 
plished in 1919, it would have been an advantage to place the 
new station to the south of the Loire. But at that period 
this linking-up could not have been foreseen ; and, in fact, at the 
actual time when the station of l'Union d'Electricité com- 
menced operations, the harnessing of the Rhone was still under 
discussion and the station at Eguzon, which would be the 
first to be linked up with l'Union d'Electricité, had only just 
been started. і 

It was therefore decided to place the station near Paris on 
the peninsula of Gennevilliers. This site was flooded in 
1910, and it was, therefore, necessary to take quite special 
precautions to protect it against a return of this calamity. 
It was also necessary to Һауе`ап important railway near, 
and the station was therefore placed where the Paris-Havre 
line crosses the Seine. 


Economic Features. 


At the time when the scheme was drawn up, the price of fuel 
was very high, although the maximum was not reached until the 
end of 1920. It was, therefore, very important to reduce the 
fuel consumption to a minimum, and with this end in view, 
to employ very powerful units. This use of large units made 
it possible to reduce the installation costs, and the con- 
sultants of l'Union d’Electricité made it their aim not to 
exceed the pre-war cost per kW installed. The cost was to 
include the money sunk in material] and buildings, and it was 
decided to reduce to a minimum this latter item by cutting 
down all expenses on things of a sumptuary nature. The 
calculation of the cost price per kW was based upon 60 fr. as the 
market price of fuel, and the cost of the scheme was esti- 
mated at боо fr. per kW installed. 

From both the financial and technical points of view it 
was, therefore, an important consideration to hurry on the 
completion of the work, and it was decided to include stringent 
bonus and penalty clauses in the contracts. 

The programme having thus been settled upon these broad 
lines, it was carried out in the following manner :— · 


Civil Engineering Work. | 

As indicated in the plan, Fig. 2, the total area of the site 
of the station is 10 hectares. It is connected to the State 
Railway by a special temporary branch, which will ultimately 
be replaced by a permanent branch which will serve both the 


' Station and the port which the City of Paris proposes to 


establish at Gennevilliers. The axis of the building is at 
right angles to the Seine, and the chief dimensions are: 
Boiler house, 51:3 m by 86:45 m; machine-room, 24:5 m by 
92:5 m; H.T. switch-house, 106:5 m by 29-05 т; L.T. switch- 


house, 7 m by 84775 m. 


Study and Preperation of the Site. 


The peninsula of Gennevilliers consists of a modern alluvial 
sand deposit resting on an ancient alluvial formation, which 
latter in turn rests on chalk rock at a depth only approxi- 
mately determined. The floods of тото reached in this district 
the 28°33 m level, whereas the original ground level is 26 m. 
It was thus necessary to overcome the difficulties arising from 
the nature of the soil in constructing the foundations, and to 
make arrangements for guarding against floods from the 
beginning of the work. 

[п October, 1919, four borings gave preliminary information 
as to the constitution of the soil, while two experimental piles 
were driven home under 40 tons pressure, and two sumps were 
sunk to the 19:9 m level to keep the workings dry. This pre- 
liminary work showed the necessity of increasing the number of 
p.les, notably under the turbine room. To guard against floods a 
temporary embankment was established in 1920 and carried up 
to the 28 m mark, whilst a pumping installation was provided 
for the two sumps. In the course of the work the soil bordering 
on the Seine was raised to the 28:5 m level. It was considered 
that the ground level of the buildings being established at 
28 m, definite protection against floods was thus assured. 
However, the lower level of the ground for the turbine room 
having to be below the 28 m level, the walls of this building were 
given a coating of cement upto the 28 m level to make them 


perfectly watertight. 
Method of Constructing the Buildings. 


The boiler house building is of reinforced concrete and is 
carried by separate piers supported by piles. Only the pillars 
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1 \ 
above the 51 т level, and the roof trusses аге of steel. The 
turbine room is a steel-frame and brick building,: with rein- 
forced concrete foundations carried by piles ; the roof trusses 
being spaced тї m from axis to axis. The particular point 
about the foundations of the 40 ooo kW sets is that they are 
. cored out: the concrete bed rests on six concrete pillars, each 
‘2mby5m. These pillars arétied together at various levels by 
intermediate floors, and are fitted at the base into three 


longitudinal concrete walls, respectively 2 m, 2:1 m, and «* 


2:4 m thick, which run the whole length of the building and 
are carried on piles. It has thus been possible to place all the 
auxiliary plant, and the conduits carrying the circulating 
water for the condensers, below the turbines, thus permitting a 
reduction in the dimensions of the building. à 

The transformer.room building is of the same length as the 
turbine room and consists of two rows of steel columns 5:125 m 
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faces, but with corrugated iron only on the south side, in view 
of ultimate extensions. <A raised footway runs along the top 
of the north and west fagades, so that the apparatus can be 
reached, and the whole is:covered by a sloping roof. 


Water Conduits. | 

The condensing water is led in by two reinforced concrete . 

aqueducts, 1:95 by 4:45 m, separated by a оз m partition ; it 

is discharged through a conduit 3:86 by 3:94 m, which splits up 

into two channels, each 2:50 by 1:95 m, at the turbine room end. 

The wall is of reinforced concrete formed by dormer trusses, 
each carried by two piles and filled in with rough concrete. 


Progress of the Work. | 
On account of the urgent necessity of completing' the work, 


the contracts were let immediately the design of the scheme 
was finished—i.e., about November, 1919. The contract for 


^ 
^ 
E, e NRI BACK e 
~ 
_ 


WATER INTAKE 


Fic. 2.—GENERAL PLAN OF THE GENNEVILLIERS STATION. 


apart—from axis to axis. These are joined by brick partitions 
to form cells, which are closed at the top by removable slabs of 
reinforced concrete. The steel columns carry a roof platform, 
which is also ot reinforced concrete. | 


Switch House Construction. 


The low tension switch house building has a light metal 
framework, filled in with brickwork, with a tiled roof. It is 
three-storeyed and contains the gallery for inspecting and 
controlling the transformers, the laboratory, auxiliary trans- 
formers, the 3000 V switchboard for the auxiliary plant, 
control panels for the 6 000, 3 000, 500 and 220 V apparatus, 
the telephone exchange, and the filters for the cooling air. 
Here, again, a serious effort was made at concentration, so 
obtaining important economies. 

The high tension switch house is really only a screen 
to hide the apparatus, which is all of the outdoor type. 
It consists of columns tied together by horizontal beams filled 
in permanently with white brickwork on the north and west 


the excavations, earthwork, and foundations was placed with 
La Société Générale d'Entreprises, the steel work with 
Schneider et Cie., and the special railway branch with La Société 
de Construction d'Embranchements Industriels. The cubic 
capacity of the earthworks reached 55 ооо cubic metres. . 

Work was started at the end of February, 1920. Un- 
fortunately, on April 8th a strike occurred—the first phase of 
the May revolutionary strike—resulting in the complete 
shutting down of the works until May 20th, 1920. At that 
date the sumps were sufficiently deep to permit the earthworks 
to be proceeded with in safety. The excavation for the 
turbine room was then begun, and the station was complete 
in December, 1921. | 

Details of the Boiler Plant. 

The most advantageous pressure for the operation of steam 
turbines is in the neighbourhood of 25 kg. per sq. cm., above 
that the mechanical losses due to steam friction increase a nd 
efficiency falls off. This pressure is suitable for the poilers 
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FIG. 3.—VIEW OF THE INTERIOR OF THE TURBINE ROOM AT GENNEVILLIERS FROM THE NCRTH Eas7; 
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and steam pipes if certain precautions are taken. It has 
therefore been adopted. War experience showed the necessity 
of burning all types of fuel trom washed nuts with 24 per cent. 
of volatile matter down to coke dust. It was therefore decided 
to install Stirling boilers of 2 тоо m? heating surface, with 
Riley chain.grates for one-half the output and Babcock boilers, 
with similar grates, for the óther half, the Babcock boilers 
having a heating surface of 1 330 m? and being mounted back 
to back in pairs so as to form units of 2 660 m? heating surface. 
Other details of the boiler plant are given below :— 


Boiler 

| Stirling. Babcock. 
Surface of superheater, т? I 000 760 
Volume of water, litres .. 81 000 36 450 
Volume of steam .. 20 000 16 520 
Temperature of steam, ? re 375 375 
Normal evaporation, kg.. 60 000 40 000 
Accelerated evaporation _ г m 80 000 53 000 
Guaranteed efficiency, per cent. m 75 73 
Tubular surface of economisers in m? I 200 I 600* 
Heating surface of reheater s I 790 2 240* 
Inlet temperature of water bà дж 90 90 
Outlet temperature, guarantced 150 150 
Inlet temperature of air з 30 30 
Outlet temperature of air, guaranteed.. go go 
Temperature of flue gas at inlet to 

economiser 340 340 
Temperature of flue gas at outlet, guar- 

anteed ci 220 220 
Temperature of the reheater 150 150 


* Per proup of two boilers, 


General Arrangement 
of the Steam Plant. 

A compromise was 
sought between the 
conditions necessary 
for reliability and 
those necessary for 
economy. 

The apparatus es- 
sential to the work-. 
ing of the installation 
(pumps, condensers, 
etc.) has been pro- 
vided in sufficient 
numbers апа аге 
driven by separate 
turbines kept in per- 
manent operation or 
capable of being put 
into operation im- 
mediately. Further, 
two 3000 kW tur- 
bines assure the ope- 
ration of all the es- 
sentil auxiliary 
plant during the day, 
and during the night, 
when one only of 
the main sets is in 
service, they suffice 
to drive all the auxiliaries. Provision is made on each main 
turbine for tapping off steam, which is used to reheat the 
condensed water to 85° C during full load and to 70° at half 
load. (The steam is tapped off after the seventh disc.) 
The temperature of the condensed water is then raised 100°, 
a temperature maintained constant by a special regulator, 
by the exhaust steam from the feed pumps in permanent 
operation. It is important not to exceed this temperature, 
above which a waste of steam would result.  . 

The water then passes through the economisers, which 
have been given sufficient surface to obtain a temperature of 
160° at the outlet. The flue gases, on the other hand, emerge 
at a temperature of 220°, a temperature too high to give a 
satisfactory heat balance, so they are passed through an air 
heater, where their temperature is lowered to 150°, whilst 
that of the air is raised to 90°. 

So far as the machinery is concerned, the reduction in 
installation costs has taken place chiefly in the pipework, 
thanks to a judicious arrangement of the machinery. Similarly, 
the dimensions of the ссопотіѕег units have been reduced to 
the minimum pessible to diminish losses by radiation and the 
cost of upkeep, and they have been placed underneath the 
boilers to keep down the dimensions of the building. Further, 
the length of the conduits for the circulating water has been 
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reduced to a minimum, and single flow condensers have been 
used. 


Steam Pipe Work. 


The main steam pipes which were supplied by Ailton and 
Co., Derby, and by Les Ets. Ludreyt a Clichy (Seine) are of 
seamless steel. Each boiler is connected directly to a steam 
separator, to which is fitted on the one side two 254 mm pipes 
for supplying each turbine, and.on the other two pipes of the 
same diameter, which form a longitudinal junction. The whole 
of the pipes and valves are installed on a special floor under- 
neath the boiler house. All the controls of the main valves 
are grouped systematically in the boiler house so as to permit 
of their being operated without danger in the event of injury 
to the pipes. 


Turbine Plant. 


The output of each turbo-alternator, as before mentioned, 
has been fixed at 40 000 kW in order to reduce the cost of 
generation. This output corresponds to the requirements of 
the load, notably at night; it constituted, moreover, at the 
time when the contract was placed, the safe limit for machines 
running at I 500 revs. per min. 

The turbines have been designed to give ther full output 
with an admission pressure of 20 kg. 

To obtain the very best efficiency would of course lead 
to an indefinite raising of the steam temperature, but as 
cast iron should not be worked above 400°, the admission 
temperature has therefore been fixed at from 350? to 375? to 
allow for irregularities. The experience cf several firms has 
shown that cast iror 
turbine bodies can be 
worked indefinitely 
at this temperature. 
Moreover, the Gen- 
nevilliers turbines 
are made of steel, 
which further in- 
creases the factor 
safety. 


Choice of Turbine 
Type. 

The Zoelly turbine 
bas been adopted. 
The five sets so far 
ordered have been 
divided between the 
Société Alsacienne 
de Constructions 
Mécanique, Schnei- 
der et Cie., and Es- 
cher Wyss. 

Al the turbines 
are identical The 
following guaranteed 
steam consumptions 
—without any tap- 
ping off at the tur- 
bines — have been 
given by the manu- 
facturers and these are subject to bonus and penalty clauses :— 
Full load, 4:37 kg.; three-quarter load, 4:3 kg.; half load, 
4'5 kg. ; three-quarter load, 5:0 kg. per kW. 


Con "'ensers. 


All the condensers are identical and have been supplied 
by la Société des Condenseurs Delas, Paris. The tube surface 
is 3 500 cub. m. and the hourly output of the two circulating 
pumps 6 750 cub. m. 

Each of the two circulating pumps is driven by a three- 
phase asynchronous motor ; but, as a standby in the event of a 
failure of the main current, there is a pump driven directly 
by a special steam turbine. The water extraction in each 
group is effected by two electrically driven pumps of 200 cub. 
m. capacity, while the air is removed by steam ejectors. 
The vacuum guaranteed by the makers is 96-5 per cent., with 
the cooling water at 750? C. А collector operated by a special 
pump allows the interior of the condenser tubes to be cleaned 
without interrupting the working of the plant. 


у Auxiliary Plant. 
Normally, the motors driving the auxiliaries in the boiler room 
and for the turbine are fed from the general 3 ooo. V distri- 
bution system when their output exceeds 50 kW. Alternating 


teg ы ye 


и 


раг TP Mr — 


October 6, 1922 


Fic. 6.—VIEW IN THE Pump Room. 


current motors of smaller output are supplied at 220 V; those 
for the grates and ventilators in the boiler houses are supplied 
with direct current. The alternating current is normally 
supplied by transformers fed from the main board, and, as an 
alternative, by two 3000 kW  Rateau turbo-alternators, 
generating at 3000 V. Direct current is obtained from 
synchronous converters, with buffer batteries in parallel, which 
are supplied from the 3 ooo V distribution system. In case of 
need tbe excitation may be furnished by the battery or by 
independent exciters, each having an output equal to that of 
the direct coupled exciters of the main sets. | 


Alternator Details. 


American practice has shown that 6000 V is the most 
suitable generating voltage, and each alternator has been 
connected' rigidlv to a transformer stepping the voltage up to 
бо ooo У. : | | 

All the alternators are identical and have been designed in 
collaboration by l'Union de Electricité and the manufacturers. 
La Ste. Alsacienne has supplied three, and Schneider and 
Co. the other two. The characteristics are: Speed 1 500 
Tévs, per min., ; frequehcy, 50; voltage at terminals, 6 ooo У; 
normal output in kVA, 44 ооо; percentage voltage rise from 
full load with power factor 0-8 to noload, 5o. The alternators 
can safely carry the short-circuit current produced by full excita- 
tion, "The cooling air of the alternators circulates in a closed 
circuit > on leaving the windings it passed through a tubular 
cooler, where it gives up to the condenser water the heat 
dissipat ed in the alternator. In addition, dust and the danger 
of fire im the event of an internal short circuit are suppressed 
by this means. A special arrangement has been provided to 
increase the proportion of nitrogen in the air beyond the limit 
at which it ceases to support combustion. As a standby in 
the everat of the air cooler being put out of action, an installa- 
tion of filtered air constructed on normal lines and sufficing 
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for the four sets when working simultaneously has been 
provided. 
| Coal Supply. 

For water-borne coal there are two overhead travelling 
jib cranes each capable of handling 200 tons per hour, and 
each having a mobile hopper and a double-belt transporter 
enabling coal to be unlodded from the barges and put in stock 
in the coal park, or sent directly to the boiler house, or to be 
taken from the park and delivered to the boiler house. 

Coal supply to the boiler house is ensured, the transporter 
filling 20-ton motor hoppers running on a railway and emptying 
into the fixed hoppers of two conveyors, each of 200 tons 
per hour capacity. These conveyors deliver the coal to a 
fixed hopper at the top of the boiler house, from which 2-ton 
wagons are loaded and run on a monorail to the elevated 
bunkers. The total capacity of these bunkers is 3 800 tons. 

For rail-borne coal the wagons unload directly into the 
conveyor hoppers, or, by means of the railway track sur- 
rounding the coal park, the wagons can be unloaded on arrival 
directly into longitudinal trenches, whence the coal is removed 
and stacked by the transporter. 


Soot and Clinker. 


The soot is removed by a pneumatic apparatus with aspira- 
tors placed at the various groups of tubes. It is collected in 
a metal tank which can be emptied directly into wagons. The 
boilers and economisers are also equipped with flue-cleaning 
steam blowers constructed by the Diamond Power Speciality 
Co., of Detroit, U.S.A. Clinker is removed by 40-ton motor 
wagons to hoppers, which are emptied by a conveyor which 
takes them up to another hopper, from which they can be 
dispatched by rail or water. The clinker will first be used for 
finishing off the earthworks round the station, and then for 
making bricks. А plant is being designed for recovering the 
particles of coke which get carried over with the clinker. 


Transformers. 


The 6 000/60 ooo V transformers are enclosed in cells running 
the length of the turbine room. Each transformer is placed 
above a reservoir capable of receiving all the oil, and is 
furnished with a fan for removing the fumes. In the passage 
alongside the cells is placed the control apparatus. This 
includes thermometers, regulators for the water circulation, 
oil level indicators, etc., as well as the hand switches for con- 
necting the neutral to earth. 


60 000 V Distribution Board. 


All the apparatus on the 60 ooo V board is of the outdoor 
type. It contains for each alternator one main oil switch ; 
three auxiliary selector switches, so that the alternator can 
be connected to one or the other of three sets of bars; six 
feeder switches (two per feeder); and three 60000 V re- 
actances, for separating each set of the bars; and one 
sectionalising switch for the main bars. 

Excepting the auxiliary plant, all the switches are of the 
General Electric type, and some constructed by the Cie. 
Francaise Thomson-Houston. They are normally capable of 
breaking 600000 kVA. The alternator switches are auto- 
matic, but are not provided with overload releases, as the 
machines can carry the short circuit current produced by full 
excitation. The switch is opened by differential relays in the 
event of damage to the windings of the alternator or to. the 
switch. The feeder switches operate similarly in the event 
of damage to the cables. | 


Fic, 7.—VIEW OF THE EXTERIOR OF THE STATION FROM THE NORTH. 


388 


In the base of each switch is included a reinforced concrete 
tank capable of receiving the oil from the three switch tanks. 
An extinguishing arrangement is provided in case the oil 
catches fire, and the whole of the apparatus is enclosed in a 
closed metal case formed of 8 mm. iron. sheets. 

The reactances, supplied by Desgouttes et Cie., Paris, are 
enclosed in copper tanks, of which the bases and covers are 
of bronze, rigidly bolted together. The winding is oil-immersed 
and supported by bronze bolts and Belleville spring washers 
of high-resistance bronze. 


Distribution System. 
(a) Underground Ring Mains. 

The 60000 V main that surrounds Paris has been con- 
structed with single-core cables. А careful study of the 
problem has resulted in this solution being preferred to the 
use of 3-core cables which would have been more expensive 
for a smaller factor of safety. 

The cable has been supplied by Les Forges et Ateliers 
d'Electricité, du Nord et de l'Est (Jeumont), la Canalisation 
Electrique (Ste. Maurice, Seins), and by la Cie. Générale des 
Cables de Lyon. 

The three cables aré arranged, in the trench, in a triangle, 
so as to approximate to a single three-core cable. The cables 
are laid in a reinforced concrete conduit, and the need for 
armouring avoided. 

The whole of the system is protected by multiple conductor 
pilot cables actuating Merz Price selective relays. The relays 
operate the automatic switches, which isolate the two ends of 
a cable in the event of damage. The same pilot cables include 
the telephone wires between the substations and the 
generating station. | 

The section of the conductors forming the ring main is 
uniformly 150 sq. mm, They can thus transmit a normal load 
of 30000 kVA without their temperature rise above ground 
exceeding 19? C. In order to facilitate cooling, only two 
feeders and one pilot cable have been placed in a trench one 
metre wide. The loss due to eddy currents in the lead 
sheaths is only one-sixth of the copper losses, and the loss 
of energy in the dielectric per km. of three-phase cable is 
about goo watts. · 


(b): Overhead Lines. 
The chief branches of the overhead 60 ooo V system are: 


Line. Orientation. Length in km. 
Paris-Creil as s North НЕ 55 
Paris-Mantes vh West MS 45 
Paris-Corbeil-Orleans South S 110 
Paris-Meaux East T" 40 

250 


The line Paris-Creil is finished. It is made up of aluminium 
conductors of 150 sq. mm. section. It is a double line, and 
is carried by reinforced concrete poles, with steel towers at 
Special crossings. The Paris-Orleans line will join that 
connecting Eguzon with Paris. All the substations are of 
the outdoor type without any protective covering. Two 
are finished, one at Asnieres, and the other at Creil. 


Cost Price Obtained. 


The total cost of the first part of the Gennevilliers station 
has not exceeded the estimated figure of Goo francs per kW 
installed including the cost of the site and the normal part of 
the financial charges attributed to the works (interest, bonuses, 
etc.) The provision made for extensions will permit of the 
total installation cost for new units to be reduced, so that when 
two further turbo-alternators are in operation and increase 
the total availabie power to 280 ooo kW, the price per kW 
installed will fall to 530 francs—that is, to a figure less than 
that obtaining before the war. It may therefore be concluded 
that from the economic as well as from the technical point of 
view, l'Union de l'Electricité has completely carried out its 
programme. 

We should like to take this opportunity of recording our 
thanks to M. Mercier, Administeur Delege de l'Union d'Elec- 
tricité, and to his engineer, M. Gasanet, who, with the greatest 
courtesy, have been good enough to place at the disposal of 
our correspondent the information used in the preparation of 
this article. 
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Amateurs and the Broadcasting Situation. 


An interesting light on the attitude of wireless amateurs 
towards the delay in the inauguration of broadcasting and 
towards the conditions under which broadcasting is to be 
carried on when it is started was thrown by the proceedings 
at the meetings of two wireless societies last week. 


Anxious for the Amateur’s Future. 


At the meeting of the Wireless Society of London the 
CHAIRMAN (Admiral of the Fleet Sir Henry Jackson) said 
they were anxious as to the future of amateur experimentalists 
and broadcasting licences. A deputation representing the 
wireless amateurs of the country had been received by the 
Post Office officials, and had been much struck with the 
difficulties which the Post Office had to overcome. 


e The Official View. 


/ 

Mr. E. H. SHAUGHNESSY, representing the Post Office, 
said that in granting licences there was some difficulty in 
distinguishing between real experimenters and those who 
simply wanted broadcasting. If the state of affairs which 
now existed with regard to amateurs experimenting were to 
be extended, broadcasting would be a failure. The Post Office 
proposed to test all apparatus used for broadcasting and only 
“harmless " apparatus would be licensed. They would also 
stipulate that during broadcasting hours and between the 
wave-lengths of 300 and 500m no valve with an adjustable 
reaction on the aerial should be used. No oscillation that 
would interfere with broadcasting would be allowed. The 
Post Office were not opposed to experimenters. 

Capt. LoRiNG said that the authorities had no objection to 
the issue of experimental licences to the proper people. Broad- 
casting had increased the number of applications for licences 
tenfold, and so increased mutual interference, and it was only 
wise that the Post Office should go slowly in drawing up 
regulations and consult the interests of all concerned. 


The Broadcasting Company Not a Monopoly. 


Capt. PHILLIPS, a member of the committee of the new 
Broadcasting Company, said that it was not proposed the 
company should be a monopoly. Anybody was perfectly 
free to join the company and make apparatus. The real 
object of the company was to provide that the apparatus 
used should be of British manufacture. · | 


One Result of the Delay. 


On the same evening Prof. Low presided at the inaugural 
meeting of the Radio Association which, according to the 
temporary honorary secretary, Mr. S. ‘LANDMAN, would never 
have come into existence but for the way in which the question 
of broadcasting had been treated. А promising British 
industry was being held up by inexplicable official delays. 
The secrecy of the negotiations left an unpleasant taste in the 
mouth. Thousands of potential amateurs had been refused 
licences though well qualified to have them, and some hundreds 
of manufacturers of instruments and parts, who were quite 
within their rights in attempting to supply a popular demand, 
were threatened with infringement actions. 

Mr. C. L. Marone, M.P., read a letter from the Postmaster- 
General, in which Mr. Kellaway said it had been suggested 
that persons who made their own receiving sets or obtained 
them from other sources than firms who were members of 
the Broadcasting Company should pay a somewhat higher 
licence fee. It would, however, be difficult to distinguish 
this class of persons from bona-fide experimenters who might 
have no wish to receive the broadcast programmes ; and if 
the fees paid by the latter were increased as well as those paid 
by the former class, this might be regarded as putting a handi- 
cap on experimentation and research. It seemed better, 
however, to retain the present fee of 10s: for a receiving licence 
and to require from the person who did not propose to buy 
his set from a member of the Broadcasting Company some 
evidence that he had a sufficient knowledge of the subject 
to justify his being granted an experimental licence. The 
term “ experimenter " would be interpreted in a liberal sense. 
Mr. Malone said that he thought that on the whole the letter 
was not unsatisfactory. 

A resolution was also passed unanimously deploring the 
delay in concluding the broadcasting arrangements, and 
expressing rcgret that the negotiations between the Postmaster- 
General and the few privileged firms had been secret 
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Standard Brush Holders. 


It is generally conceded, both by manufacturers and users of 
electrical machinery, that one of the details which contributes 
most vitally to the successful opera- 
tion of direct current motors and 
generators is. the commutator and 
brush gear, and it is due to having 
this desideratum constantly in view 
that designers have devoted much 
time, skill and ingenuity in develop- 
ing types of brush holders, for which 
various claims have been made. 

While it must be agreed that such 
varied construction of brush holders 
and brush gear have contributed 
largely to the development of satis- 
factory gear, yet, if these different 
types are to be maintained, it must 
be admitted that a serious handicap 
would be imposed on the user of elec- 
trical machinery, due to the many 
types of brush holders and brush gear involved. 


THE NEw STANDARD 
BrusH HOLDER. 


Time for Standardisation Come. 


Under these conditions, it was recently decided by a number 
of electrical manufacturers that the time had come when the 
standardisation of brush holders and brush gear would be of 
great benefit to the industry generally, and, with this end in 
view, the designers of several of the interested manufacturers 
met to consider the question. The advantages to be gained 
by the users of electrical machinery by the standardisation 
referred to are very considerable, and may be summarised 
briefly as follows: The universal adoption of a standard 
brush holder will allow the user, even if machines of different 
manufacture are in his service, to carry only one make of brush 
gear spares. Further, the bulk production of a standard 
holder would enable a considerable reduction in cost to be 
made. 


The Desiga of a Standard Brush Holder. 


A list of conditions to be aimed at in designing a standard 
brush holder was drawn up, the chief points of-which were :— 


. I. That each brush holder should be a self-contained unit and 
independently renewable, with a view to the ultimate reduction of 
the quantities of spare parts to be carried. 

2. That the brush holder should be of the '' box ” type, suitable 
for baushes of the dimensions given in the British Standard Speci- 
feation No. 96. 

3. That the tensioning device should be such that the greatest 
uniformity of pressure should be maintained throughout the life 
of the brush, and that independent adjustment of the pressure 
Should be provided for. | 

4. That the brush holders should be readily removable from the 
Carrier, 

5. That all parts should be suitably locked so that there may be 
no loose parts to become detached. 

6. That means should be provided for accurate alignment of the 
brush gear and adjustment for any wear of the commutator. 


Simplicity of Construction. 


Simplicity of construction was considered an essential 
feature, and after examining a number of designs the brush 
holder clescribed below was evolved as fulfilling most completely 

€ req uirements stated and, at the same time, being suitable 
for quantity production. 

The brush holder carriers are of special triangular section 
drawn Steel simply cut off to the length required and neces- 
Sitating no further machining apart from drilling. 

e insulation of the carriers from the bracket is of the sim- 

Plest possible form, and consists of a suitable insulating sleeve 
а round one end of the carrier and projecting beyond 
€ clamp for sufficient distance each side to provide ample 
of hee surface. The carrier is clamped in machined jaws 
а 2 brush bracket by means of a simple cover plate and two 
OUT $C rews, compensation for any wear of the commutator 
n d Pro-wided for by suitable packing pieces under the brush 


m tra angular section of the brush carrier ensures that, 

Une n Clarwniped up in the brush jacket, it presses hard against 

6 «5f the accurately machined jaw, thus ensuring its 

the Pit«-h and alignment. Also the brush holder boxes 

Mselve s are pulled up against one side of the brush carrier 

У means of the clamping screws, which are set at an angle for 
© Purposse, 
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Method of Attachment. 


The method of attaching the brush holders to the carrier is 
such that any holder in a line may be removed when desired 
without disturbing the remainder, and when replaced it will be 
accurately located, so that the angle which it makes to the 
commutator will be the same as previously, and consequently 
the brushes will not require rebedding. 

A substantial terminal os binding post is provided to which 
the brush pigtail may be attached, and is so arranged that the 
current is carried direct from the pigtail terminal through the 
binding post into the brush carrier, so that by this means 
efficient contact is made whether the surface of the carrier is 
clean or not. Should it be thought desirable on heavy current 
machines, etc., a copper strip can be clamped between the 
carrier and the brush holders, the end of the copper strip being 
arranged to form a brush carrier terminal and thus conduct 
the current from the brush holders without passing through the 
steel carrier. | 

The method of constructing the brush holders produces a 
substantial box which is capable of standing up under the 
severe vibration which is sometimes present, and in addition 
to mechanical strength extreme accuracy of brush box dimen- 
sions is ensured. | 


Spring Design. 


The springs are of the ‘‘ clock" type, made of phosphor 
bronze so that they are free from liability to rust. It is a well- 
known fact that the clock spring, extended and arched to 
form a pressure finger, gives the most uniform pressure of any 
known form throughout the life of a brush. In addition to this 
advantage, the resiliency is greater and the weight of finger 
less than that obtained with any other form. Adjustment of 
tension is easily accomplished with one hand by moving the 
adjusting lever into a different notch in the holder. 

The metal at the back portion of the holder is brought round 
the spring to form a shtoud and completely enclose it. This is 
done with the object of protecting the vital parts from damage 
by flashover. 

The design of the mechanism is such that it can readily be 
dismantled and springs or other parts replaced in a short time. 
In addition to this advantage the gear is locked in a simple and 
efficient manner so that parts cannot sbake loose while the 
machine is in operation. 

Arrangements have been made to manufacture the '' Stan- 
dard ” brush holder in bulk quantities, so that prompt de- 
liveries from stock can be secured. The prices for the large 
range of sizes turned out are very reasonable and compare 
favourably ‘with prices of any other type of brush holder on the 
market. 

The patents for this brush holder are held by The Stan- 
dard Carbon Brush Holder Company, Ltd., 3, Frederick's 
Place, Old Jewry, London, E.C.2, to whom all inquiries as to 
particulars of sizes, prices, etc., should be addressed. The 
directors of this company are H. T. Boothroyd, Ltd., the 
British Thomson-Houstono., the Brush Electrical Engineer- 
ing Co,, Electromotors, Ltd., the Lancashire Dynamo and Motor 
Co., Laurence, Scott and Co., Mather and Platt, and the Metro- 
politan-Vickers Electrical Co. 


Kailan Mining Administration. 


An illustrated description of the collieries of the KAILAN (CHINA) 
MINING ADMINISTRATION is given in '' The Engineer ” of Sept, 22nd. 
The equipment of the mines is quite modern, electric power being used 
throughout. There are over 200 electric motors and above 100 trans- 
formers in regular use, and though steam is now employed for winding 
it is proposed to replace five of the existing winding engines by large 
electrically driven machines. It is also proposed to substitute electric 
traction for mule haulage underground. There are three power 
stations at present—at Linsi, Tongshan and Machiakow. The Linsi 
station is to be the main source of supply and at present contains 
one 6 ooo kW, Brown, Boveri, two 3 ооо kW Metropolitan Vickers 
and one т ooo kW Metropolitan Vickers turbo-alternators. Power 
for the various auxiliaries is supplied by three 25 kW motor gener- 
ators, one 30 kW turbo-generator and two Allen direct-coupled sets. 
The Linsi mine is supplied direct at 2 200 V, 25 periods, but for the 
other collieries the current is stepped up to 30000 V by three 
I 500 kVA Metropolitan Vickers transformers. The latter are to be 
replaced by four 4 500 КУА transformers. For steam raising there 
are four B. and W. and seven Galloway boilers, but eight new B. and 
W. boilers are on order. At Tongshan station there are three 
I040 kW Belgian steam alternators and 15 Galloway boilers. A 
30 kW turbo-generator and three rotary converters supply direct 
current at 230 V. The plant at Machiakow consists of one 1 ооо kW 
three-phase (50 period) alternator and seven Lancashire boilers. 
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The All-British Wireless Exhibition—1Il. 


(Continued from page 356.) 


This All-British Wire'ess exhibition, at the Royal Hor- 
ticultural Hall, Westminster, was opened by Sir Henry 
Norman, Bt., M.P., at noon last Saturday. The opening 
ceremony was followed by a luncheon, and among those 
present were Admiral Sir H. B. Jackson, Mr. Campbell 
‘Swinton, Mr. Frank Hope-Jones, Mr. P. R. Coursey and many 
others interested in the progress of wireless telegraphy. 

Sir HENRY NORMAN made the interesting announcement at 
the luncheon that the long-desired broadcasting was likely 
to be initiated in a fortnight’s time. This will be regarded as 
good news by both amateurs and trade. 

As to the exhibition itself, there is not much doubt that it 
will be an assured success. The organisers (BERTRAM Day 
and Co.,) and those associated with them are to be congratu- 
lated on the steps they have taken to serve the important 
trade interests of this new industry. The rigorously enforced 
decision to limit exhibits to British products only can scarcely 
fail to have a beneficial effect on the products of British traders.. 
The exhibitors, numbering fifty-five in all, include the principal 
British manufacturers and suppliers of wireless apparatus, 
altogether constituting the most representative gathering of 
wireless trade interests ever held in this country. The 
popularity of the exhibition is evidenced by the number of 
visitors early in the day, which, we must confess, was larger 
than we cared to find when in quest of technical information.: 


The British Thomson-Houston Co. 


The BnirisH Тномѕох-Нооѕтом Co. have а compre- 
hensive exhibit in which we noticed a particularly neat portable 


Fic. 4.—B.T.-H. PORTABLE WIRELESS RECEIVER, WITH 
ADDITIONAL VALVE AMPLIFIER. 


receiver, requiring no aerial. The case is wound with a con- 
siderable inductance which takes the place of an aerial, and 
it stands on a horizontal member (which forms the cover of 
the case when the receiver is to be transported). This cover 
is fitted with a centre pivot and is made with a circular scale 
showing the points of the compass; it is set in position in 
accordance with the indications of a small compass fitted 
therein. The receiver thus set up is shown in Fig. 4. From 
the nature of the construction it follows that the apparatus 
is capable of acting as a direction finder, and it is oriented by 
the circular scale so as to take up the proper direction for any 
particular station whose geographical position is known. 
The hinged frame which is seen in the illustration carries the 
reaction coil. The tuning can be simply adjusted to any 
wave length from 300 to 20 000 m. The set is provided with 
two valves, but it can be coupled to more valves and other 
subsidiary apparatus if desired so as to make it an extremely 
sensitive device. In this way it may be used for the most 
distant stations. With the set as it is we understand 
that excellent results can be obtained within a 5-mile radius 
of a broadcasting station. As far as we are aware, this is the 
only self-contained easily transported apparatus that is capable 
of receiving the numerous time signals, weather forecasts, 
Press reports and other interesting daily messages from the 


large European stations without the need of connection with 
aerial or earth wires. 


A Cheap Crystal Receiving Set. 

The company has also placed on the market a well made 
and cheap crystal receiving set. This is made up with a 
variometer and two crystal detectors, protected by a glass 
enclosure, and in the more expensive type the lid is fitted 
with a buzzer. Since, however, two crystal detectors are 
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Fic. 5.—ГнЕ DuBiLIER ТҮРЕ OF Mica CONDENSER FOR RADIO 
RECEIVERS FITTED WITH CLIPS FOR GRID LEAK. 


provided they can be adjusted fairly easily for use on short 
wave lengths by listening for ship stations, which are so 
frequently in operation, and by comparing one crystal with. 
the other. ј ; 

Other exhibits include a Morse inker with three-valve 
amplifier. In this the amplifier leads are connected to the 
primary terminals of a transformer, which supplies the recti- 
fying valve. The alternating current is thus changed into a 
uni-directional current suitable for a sensitive relay. The 


Fic. 6.—Тне1.“ Ducon,” ATTACHMENT FOR USING ELECTRIC 
LIGHTING WIRES FOR RADIO RECEIVING. 


latter operates the inker. A device was shown for flashing 
the time in figures on a dark ground (of the illuminated sign 
type), but it is not automatic in its action. Automatic 
apparatus of this kind would be very difficult to provide. 
The flashing key must be pressed by the operator when he 
receives the wireless signal through the telephone in the ordinary 
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way. Mention may also be made of the loud speakers specially 
designed by the company and made at their Rugby works. 
They are fitted with cobalt steel permanent magnets as used 
in the British Thomson-Houston head telephones. 


S. G. Brown. 

In our last issue we referred to the head telephones made 
by S. G. BRowN. Particular attention may be called to the 
special type of this equipment, which weighs only 5 ozs. per 
pair complete, These are wound to 4 ooo O and are sold at 
the very low price of 3os. It 1s really a remarkable achieve- 
ment in manufacture. 

The Dubilier Condenser Co. 

The DuBILIER CONDENSER Co. show several samples of their 
well-known condensers. These are made up with mica as 
being the most suitable material for such work, and as giving 
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Fic. 7.—TuHE H.P.R. 


the most lasting and uniform results. The small condensers 
commonly employed in wireless receiving circuits are mostly 
made up with paper insulation, but people will no doubt prefer 
to have the mica type of condenser when they know they can 
obtain these for about the same price. Fig. 5 shows a blocking 
condenser as made by: the Dubilier Condenser Co. As will 
be seem it is completely encased in ebonite, being run in with 
sealing compound. The type shown is made up with spring 
terminals to carry a grid leak resistance, thus making it a 
convenient unit for the grid circuit. 

A novelty, which will no doubt appeal to the amateur, is 
the “ EDucon " adapter shown in Fig. 6. This enables the 
ordinar-y house electric light wiring to be used as a receiving 
aerial. In the ordinary way it is not possible to utilise the 
house wiring for this purpose without first switching off the 

. Installation at the main switch. The ''Ducon" adapter, 
which is quite small (as is evident by comparison with the 
adapter end) is made up with a small condenser and obviates 

9S convenience, as it can be inserted in a live lampholder 
without any further alterations. It is tested to withstand 
5 Pan V, so that perfect safety is assured with no possible risk 
is when handling the apparatus. 

Several other types of condensers are shown both for wire- 
Mise transmission and for protection of electric power lines 
for similar purposes. These condensers are made up 
om carefully selected mica and are being used on many 

Overhead Jines 

M H.P.R. Wireless. 

Wave T. =a mateurs find a difficulty in working to particular 

appar en , and therefore they would prefer to have an 
indicat > in which the receiver is made up with some easy 
lor of the wave length to which the receiver is tuned 

dd tirne. In the H.P.R. sets this is arranged in a simple 

of finn Doy means of a sliding rod which works over a table 
Sures, as shown in Fig. 7. This table is set so that the 
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rod with its pointer travels over the figures corresponding with 
the particular contact stud of the inductance that is in use at 
the moment. Or, conversely, the wave length is selected on 
the chart and the switch is turned to the required stud; the 
regulating rod is then pushed in or pulled out to the required 
wave length. In this way the entire range of wave lengths 
from 150 to 30000 metres is covered by means of six inter- 
valve coupling inductances. The makers state that the 
Annapolis Station in the U.S.A. may be obtained with a single 
valve. . 
A Broadcasting Set. 


To meet the requirements of the public who are only able 
to obtain the Postmaster-General’s broadcasting licence the 
company have designed the ‘‘ Simplex ’’ broadcasting set. 
This instrument is sold at £5 5s. and conforms with the Post 


UNIVERSAL TUNER. 


Office restrictions as to the range of wave length from 300 to 
500 metres and that the valve should be non-oscillatory. The 
effective range is 25 miles, and with low-frequency ampli- 
fication this can be considerably increased. A guarantee is 
given that it will conform with the broadcasting licence. 


(To be concluded), 


Extension of the Toll Exchange. 


A short ceremony at the Telephone Toll Exchange, Fetter Lane, 
London, last Saturday, inaugurated the important development 
of the toll exchange system referred to in our last issue. The 
toll area, as it has been in existence these last 12 months, extended 
north-west as far as Buckingham, north-east to Dunmow, east to 
Stanford-le-Hope and Gravesend, south-east to Sevenoaks, south 
to Horley, south-west to Worplesden, and west to Marlow, High 
Wycombe, and Ascot. Saturday's ceremony consisted of extension 
of this service mainly in a south and south-west direction, so as to 
bring in 84 more exchanges, including Brighton, Chelmsford, ahd 
Leighton Buzaard. 

Speaking in the unavoidable absence of the Postmaster-General 
and of Sir Charles Owens, chairman of the Telephone Advisory 
Committee, Mr, G. F. Preston, Controller of the London Telephone 
Service, stated that the opening of the toll exchanges a year ago 
had resulted in an increase of the calls by 30 per cent. Of the total. 
calls 95 per cent. went through without any delay, and the remain- 
ing 5 per cent. with a delay of between only five to ten minutes. 

By way of formally opening the extension, Mr. Symonds made 
toll calls to the Mayor of Brighton, at the Brighton Post Office, 
and to Мт. E. Chaplin Baldwin, secretary of the Brighton and Hove 
Telegraph and Telephone Advisory Committee, a the Brighton 
exchange. In the first case only a minute and a half elapsed between 
the ring and the answer, and in the other one and a quarter minutes. 
Mr. Baldwin in his short conversation expressed a hope that this 
development of the telephone service with Brighton would soon 
be followed by the electrifying of the railway. 

It is expected that the extension now brought about will result 
in an increase in the calls with London by some 2 700 a day, and 
of those going from London by 1 600, 
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THE USE OF THE CONDENSER IN THE C.B. 
SUBSCRIBER’S CIRCUIT. 


To the Editor of THE ELECTRICIAN. 

SiR,—There are one or two points in Mr. Chapple's article 
on ' The Use of the Condenser in the С.В. Subscriber's 
Circuit," which appeared in THE ELECTRICIAN of September 
15th, on which I beg to differ and l would like to suggest an 
alternative theofy for the operation of the C.B. subscriber's 
circuit, 

The function of the condenser is, of course, primarily 
to prevent direct current from passing through the permanent 
magnet receiver, but Mr. Chapple's direct-current theory 
which attributes a kind of boosting action to the condenser 
which greatly improves transmission is questionable. It is 


To Line 


preferable to consider the induction coil as a step-up auto- 
transformer. If the circuit is redrawn as shown in the dia- 
gram, it is more easily seen that this is so. It will be noticed 
that the receiver is placed at the other end of the 260 
winding, but that makes no difference to the circuit, If 
one of the windings of thé coil is reversed, then, as would be 
expected, the transmission efficiency of the instrument is 
very scriously reduced. The condenser improves trans- 
mission in so far as it helps to neutralise the inductance of the 
primary circuit and so reduces the impedance of the load on 
the transmitter, thus increasing its current (a.c.) output. 

If E sin wt is the e.m.f. of the transmitter, r is the resist- 
ance of the transmitter, x is the current in the 26 O 
winding, y is the current sent to line (a.c.) ; 

f,--jol, is the impedance of (26 О winding +con- 
denser J-receiver) ; i . 

f, -jol, is the impedance of (17 O winding +line). 

M is the mutual inductance of the coil ; 

the output of the instrument may be calculated from the 
equation : 


dx dy 
r (xy) + +1, di —M ae sin wt 
dy ax , 
—— М =n 5 t 
r (x+y) +7,у +h 3 di E sin w 


Mr. Chapple’s experiment of measuring the a.c. volts 
across the line with and without the 2 m.f. condenser in 
circuit does not seem to me to be very convincing. The 
drop in p.d. he observed may be explained as follows. If 
the condenser is short-circuited, direct current will flow through 
the 26 O winding of the coil and the receiver, so that the 
transmitter will get less current. The e.m.f. of the trans- 
mitter, will, in consequence, be reduced as it is, up to a certan 
point, proportional to the feeding current. Also, as referred 
to above, short circuiting the condenser increases the impedance 
of the primary circuit which will also reduce the output of the 
transmitter. Both of these are the factors which reduced the 
p.d. across the line terminals during Mr. Chapple's experiment. 

It is a coincidence that an article of mine on '' Telephone 
Induction Coils " is at present in the press, and will appear 
in the “ Institution of Post Office Electrical Engineers’ Journal" 
for October, and I am indebted to the editor of that Journal 
for permission to utilise some of the information given therein. 
—] ат, etc. 


Dollis Hill. Н. J. GREGORY. 


PROFITABLE’, TELEGRAPHY. 


To the Editor of THE ELECTRICIAN. 

SiR,—I am prepared to support my statements concerning 
line time wastage with the Baudot system under working 
conditions. If, as Mr. Harrison states, 15 per cent. wastage 
is the accepted figure, a fully-loaded Baudot quadruple duplex 
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line should handle not less than 780 15-word messages per hour. 
How is it then that the full load totals usually fall short of this 
figure by some 200 or 300 messages ? № 

Whether the British Post Office ever held any comparative 
Baudot-Wheatstone tests Iam unable tosay. They certainly 
tested Wheatstone between London and Glasgow, and I 
recently had my attention drawn to the trials between these 
two cities of a Wheatstone simple repeater circuit devised by 
Mr. C. C. Vyle, in which the traffic totals averaged 3 500 
messages for the 10 a.m. to 4 p.m. period. No Baudot circuit 
could handle so much traffic in six hours. 

By far the most satisfactory way of settling the controversy 
between Baudot and Wheatstone is by means of a working 
demonstration of the two systems. I have already stated that 
such challenges have, so far, been ignored by the Baudot 
enthusiasts. Perhaps Mr. Harrison, who is so wholeheartedly 
championing the cause of this French system may care to goa 
step further, and satisfy his supporters and critics by participat- 
ing in an open competition of this nature. Such a trial would 
consist of the handling of traffic upon a suitable loop-lipe to be 
decided upon and agreed to by both parties (there are a 
number of such lines available). 

The length of the trial not to exceed one full week for each system ; 

The Morse apparatus to consist of Wheatstone or Wheatstone- 
creed ; . 

The Five-unit apparatus to 
to number of channels used). 

Points should be awarded to the systems concerned as 
follows: (а) Output in words-per-minute per operator 
employed; (b) low average of delays; (c) quickness in 
answering ROs; (4) economy in apparatus utilised with 
regard to results achieved. 

As such a trial would be of worldwide interest to telegraph 
engineers and those administrative officials who are at present 
hovering between the two systems, perhaps you, Sir, could 
see your way clear to arrange an adjudication committee to 
watch the conduct of the trials —I am, etc.; 

Croydon. ARTHUR JAMES POLLEY, 

` {If Mr. Harrison agrees to such a trial of strength, we sha'l 
be pleased to give every assistance in our power. [Ер., Е.] 


consist of Báudot (no restriction as 


THE CANADIAN MARKET. 
To the Editor of THE ELECTRICIAN. 


SIR,—In your issue of Spetember 22nd, under the heading 
of ‘‘ The Canadian Market,” you forecast increased possibilities 
of trade with Canada by virtue of the U.S.A. new Tariff Bill. 
It is difficult to appreciate the reasoning in your note unless 
you foresee that Canada will retaliate by raising the duties on 
American goods entering that country. Unfortunately for 
British manufacturers, it is probable that if the tariff is raised 
against the U.S.A. it will also be raised against Britain, so 
that the probabilities would appear io be contrary to your 
forecast.—I am, etc., 

R. H. ScHOFIELD, Sales Manager, 

London, E.C.4. i Ferranti, Ltd. 
September 27th. 


| Tramway Dispute Settled. 
~ Reports from most of the tramway centres indicate that the 
men are prepared to accept the revised wages terms settled by 
the Joint Industrial Councillast week. These terms provide that :— 

From the commencement of the first full-pay period in October 
(1) deductions from and additions to wages shall be at the rate of 
1s, for each complete four points variation either way in the cost 
of living index figure, commencing from the figure of 135 per cent. 
over August, 1914, in respect of the maximum war wage increase 
of 40s. per week. 

(2) The present rates of wages shall be reduced by 4s. per week, 
in accordance with the cost of living index figures at Sept. rst, 

(3) Adjustments shall be regulated every three months, but the 
next adjustment shall be made on and from the commencement of 
the first full-pay period in. February, 1923, and shall be determined 
by the cost of living index figure as published in the '' Labour 
Gazette " for January, 1923, and thereafter by the index figure 
for the month preceding each adjustment. 

(4) In the case of any undertaking where the total war wage 
increase of 40s. (exclusive of basic rate increase) is not being paid 
no reduction in wages shall operate on such undertakings until the 
rate of increase is equal to the current general increase obtaining 
in the industry. 

(5) Alterations in wages of employees under 18 years of age 
(except those engaged as parcels messengers, point and trolley 
boys) shall be regulated in accordance with the terms of this agree- 
ment, but the reductions from, or additions to wages shall be at 
the rate of od. for each complete four points’ variation. 

The agreement is terminable by three months' notice by either 
side to the other, but no such notice shall be given so as to terminate 
earlier than September ist, 1923. 
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Amalgamation of Engineering Societies. 


A conference of Engineering Societies convened by the 
Society of Engineers was held at the Engineers’ Club, London, 
on Friday last. A large number of representatives of what 
were termed the smaller institutions, in contradistinction to 
the four national bodies, were present. The object of the 
meeting was to form the Association of British Engineering 
Societies, whose function it would be to bring about co- 
operation of the constitutent members in various ways 
without in any way affecting the individual status of the 
existing societies. Mr. T. J. GUERITTE, President of the 
Society of Engineers, was in the chair. 


+ Association, Not Amalgamation. 


Mr. W. NoBLE TWELVETREES, a past President of. the 
Society of Engineers and President of the British section of 
the French Society said it was not the wish, in forming 
the body proposed at this Conference, to interfere in any way 
with the work which would be done by the Joint Engineering 
Council. What was aimed at was to bring the smaller 
engineering institutions together and take such steps as would 
be desirable in their general interests so that the engineering 
professions might to some extent be brought 
into unit He moved : 

That there shall be formed forthwith the 
Association of British Engineering Societies, in 
general accordance with the draft constitution 
which has been submitted to the meeting. 

The Main Object of Co-operation. 


Mr. C. H. WORDINGHAM, past President 
of the Institution of Electrical Engineers, 
and President of the Junior Institution 
of Engineers, in seconding, said the main. 
object of co-operation between engineering 
societies was to secure that engineers 
should be able to speak with an united 
voice on engineering questions to the 
general public. The ideal would undoubtedly 
have been a single institution. That, 
however, was impracticable, and though 
he held most strongly that there should 
be a substantial number of specialised 
bodies dealing with particular branches of 
engineering and separate interests of en- 
gineers. Specialisation was necessarily 
fraught with disadvantages, and separ- 
ation into these smaller bodies brought with 
it a certain amount of dissipation of effort. 
It was for that reason he welcomed 
the proposal of the present Conference. But though 
he fully agreed with the principle of the proposal, he 
could not agree that the draft constitution that had been 
submitted to the meeting was anything like full enough for 
the purpose they had in view. It would be better to form 
a provisional committee to draw up a detailed constitution 
and then go forward and form the Council of the new body. 

There was some discussion as to the pfecise wording of 
the resolution, many of those present, whilst accepting the 
principle of the proposal, preferring not to bind themselves 
until a definte constitution had been submitted. Eventually, 
the resolution was passed in the following form : 

That this meeting considers the suggestion that there be formed 
an Association of British Engineering Societies sufficiently important 
to justify the appointment of a Committee to consider the question 
and to submit detailed proposals to the societies concerned. 

Formation of a Committee. 

It was explained that adraft constitution would be circulated 
by post to allinstitutions likely to be interested, with a request 
for their comments, and that a further Conference would then 
be called for the purpose of bringing the proposed Association 
of British Engineering Societies into existence. 

A resolution was passed fixing the number of the committee 
at seven, and the following were elected : Mr. Norman Wyld 
(Society of Technical Engineers), Mr. W. N. Twelvetrees 
(Society of Engineers), Mr. K. H. Blizard (Institution of 
Sanitary Engineers), Mr. C. H. Wordingham (Junior Institu- 
tion of Engineers), Mr. A. S. E. Ackerman (Society of Engi- 
neers), Mr. E. J. Cullis (Gloucestershire Engineering Society), 
Miss C. Haslett (Women's Engineering Society). and Mr. H. 
Bath Spencer (Technical Inspection Association). 

The eighth member was elected to provide for the possi- 
bility of Mr. Wordingham not being able to serve. Mr. 
Ackerman was authorised to call the committee together. 
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The Retirement of the * Faraday." 


Readers of THE ELECTRICIAN will be interested to learn that 
after nearly half a century's arduous work in connection with 
the laying and repairing of submarine cables in all parts of the 
world, the well-known cable ship ''Faraday," of SIEMENS 
BROTHERS AND Co., is shortly to be replaced by a new cable- 
laying steamer. - Although still capable of performing her 
duties in a trustworthy and creditable manner, the good old 
vessel was gradually becoming obsolete in various ways, and 
in order to meet the anticipated increase in cable laying during 
the coming years the Company decided to build a new ship 
designed on the most modern lines and complete in every 
respect. The order has been placed with Palmers Shipbuilding 
and Iron Co., Ltd., Hebburn-on-Tyne. The new vessel, which 
will be ready for work early next year, will be of steel, 380 ft. 
long, 48 ft. wide, and the depth to the upper deck will be 29 ft. 
3in. The approximate dead weight will be 6 700 tons. The 
ship will have twin screws and will be driven by triple expansion. 
engines ; sufficient oil fuel can be carried to give a steaming 
range of about 10,000 miles. There will be four cable tanks 
capable of carrying approximately 4 350 tors of cable. 

It may be of interest to recall here a few leading particulars 


“ FARADAY” 


THE C.S. 


relating to the cable ship “ Faraday.” This vessel is of iron 
and was built by Charles Mitchell and Co., Low Walker-on-Tyne, 
being launched in 1874. Her length is 360 ft. 4 in., breadth 
52 ft. 3 in., depth of hold 34 ft. 7 in., gross tonnage 5 028, and 
nett tonnage 2934. She is propelled by means of twin screws, 
each of which is driven by a compound engine of a nominal 
horse-power of 500, the condensers being of the surface type. 

There are three cable tanks in the ship, two of which have 
a capacity of 47712 cub. ft. each, and the other having a 
capacity of 22 500 cub. ft. Altogether the “ Faraday ” has laid 
some 50 000 miles of submarine cable in all parts of the world, 
including eight across the Atlantic. She has also been employed 
on many repairs in water up to depths of 3 ooo fathoms. 


The following are among the cables laid by the '' Faraday ” :— 


Direct United States Cable Co. (Atlantic Cable) .. 1874 
Cie. francaise du Telegraph de Paris à New York 

(Atlantic Cable) "m 1879 
Western Union Telegraph Co. м. СаЫе (Atlantic Cable) 1881 

S. Cable (Atlantic Cable) 1882 
Commercial ‘Cable Co. N. & S. Atlantic Cables ; 1884 
Mexican Telegraph Co. (Coast Cables) 1889 and 1905 
Commercial Cable Co. (Atlantic Cable) 1894 
Amazon Telegraph Co. (River Cable) dee 1895-1896 

West India and Panama Co. ({nter-Island Cable) . 1898 
Commercial Cable Co. (Atlantic Cable) I900 
Commercial Cable Co. (Atlantic Cable) si si 1901 
Central and South American ЕВЕ Со. а | 

paraiso to Chorrillos) 1906 
Commercial Pacific Co. (Guam to Bonin) - 1906 
Post Office Telegraph Cable (Newbiggin- -Arendal).. IQIO 
Dutch Colonial Cable (East Indies) . 1913 
Gt. Northern Telegraph Со. (Newbiggin- -Sondervig) I9I3 
Central and South American Telegraph Со :— 

Colon to Cartagena . 1920 

Santa Elena to Chorrillos. . 1920 
All American Cables, Inc., Cuba to Puerto Rico 192I 
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S.E. and C.R. Electrification Scheme. 


A supplementary statement has been issued by the Electricity 
Commissioners on the application of the SouTH EASTERN AND 
CHATHAM RAILWAYS JOINT COMMITTEE for consent to the erection 
of a generating station at Angerstein’s wharf. In an earlier an- 
nouncement (August 21st last) the Commissioners advised the parties 
to enter into further negotiations for obtaining a supply from an 
outside source, and since then renewed offers has been made to the 
Railway Company by the West Kent and the County of London 
Electric Supply Companies. An offer was also made by the London 
Electric Supply Corporation. On September 8th, however, the 
Railway Company informed the Commissioners that the directors 
had unanimously resolved that no satisfactory agreement with 
either of the three companies could be arrived at. 

Company's Application Refused. 

The Commissioners have further considered the whole matter, 
and have decided to refuse their consent to the erection of the 
proposed generating station at Angerstein's Wharf. In August last 
the Commissioners stated that, while of opinion that the site was 
suitable for a 60 ooo kW station, they had considerable doubt as to 
whether a station of an ultimate capacity of 150 000 kW could be 
constructed on the site if the modified sidings giving access to the 
wharf were retained. They made a careful comparison of the 
estimates submitted by the Railway Company and of the offers 
made by the West Kent Electric and the County of London Electric 
Supply Companies. After making certain requisite adjustments in 
the estimates, they came to the conclusion that'' there were authorised 
undertakers willing to give a supply of electricity adequate in 
quantity and regularity to meet the present and prospective de- 
mands of the Railway Company at a cost not greater than would 
have been incurred by the company in supplying themselves.”’ 

The revised offers made to the Railway Company since August 
21st by the West Kent and the County of London Companies, and the 
offer made by the London Electric Supply Corporation have been 
examined by the Commissioners. The terms contained in the two 
revised offers are more favourable to the Railway Company than 
those previously put forward and the terms offered by the London 
Electric Supply Corporation are also favourable. 

, А Reasons for Refusal. 

The question whether any of the undertakers concerned is or will 
be in a position to give the Railway Company the requisite supply 
in accordance with the proviso to Sec. 11 of the Electricity (Supply) 
Act, 1919, is one in which the discretion of the Commissioners 
themselves is directly concerned, owing to the fact that the under- 
takers would require to obtain certain consents. As the result of 
investigation of this aspect of the matter, the Commissioners have 
satisfied themselves that no particular obstacles stand in the way, 
and that one or other of the undertakers in question will be in a 
position to give the Railway Company the necessary supply by the 
date when the electrification of the suburban lines is expected to 
be completed, namely, on or before June 30th, 1925. As regards 
the suitability or otherwise of the possible outside supplies for the 
purposes of the Railway Company, two of the offers relate to 
supplies at a frequency of 25 cycles, and the other offer to a supply 
at 50 cycles. At the inquiry the Railway Company expressed a 
preference for a 25 cycle supply, but from the technical point of 
view a supply at 50 cycles is also practicable, owing to the adoption 
by the Railway Company of the direct current system of 
electrification. | 

A Question of Guarantee. 

On the question of a guarantee to the Railway Company against 
loss arising from failure to give a supply by the due date, considerable 
stress was laid by the Railway Company upon the extent of the 
liabilities to be met as from June 3oth, 1925, in connection with the 
Government guarantee under the Trade Facilities Act, 1921. More- 
over, the Railway Company have since represented that ''the 
directors do not think any existing company could give the necessary 
security nor do they think it would be possible to obtain a guarantee 
from a responsible institution which could possibly cover the many 
unforeseen difficulties that might arise.” Two of the offers are 
supported by letters from one of the leading banks in the country, 
stating that the bank would be quite prepared to give a guarantee, 
subject to the form thereof being satisfactory, and in the other case 
the Company undertake to satisfy the Railway Company as to the 
guarantee of payment of penalties, The Commissioners understand 
that the Trade Facilities Act Advisory Committee would be willing 
to adopt an arrangement the effect of which would be that in the 
event of the supply of electricitv not being available by June 3oth, 
1925, the obligation of the authorised undertakers concerned (such 
undertakers being a Company of standing) would be substituted for 


that of the Railway Company in respect of loan charges during ће 


period of default. 

They are satisfied that no greater risks would be run by the 
Railway Company in taking an outside supply than in proceeding 
with their own station. Moreover, by taking an outside supply 
the Railway Company would be relieved from incurring capital 
expenditure amounting to over /1 000 ooo, and would also have 
the advantage of an annual saving in the cost of energy which the 
Commissioners are satisfied is possible under the otters made to 
the Railway Company. 

Power Supply and Public Policy. 

The statement proceeds to deal with the relation of the power 

station proposal to the railway electrification scheme and to analyse 
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the evidence given at the public inquiry. It deals also with the 
bearing of the Railway Company’s proposal upon the question of 
the reorganisation of electricity supply, and on the policy under- 
lying the various schemes contemplated in this connection, including 
the scheme for the London and Home Counties Electricity District. 
In conclusion, it is pointed out that the proposal of the Railway 
Company at this juncture to erect their own generating station, 
thereby involving the foregoing of all the benefits to be derived from 
the pooling of supplies and the centralisation of generation for all 
purposes, is not only contrary to the views to which railway 
engineers and railway companies have expressed their adherence, 
but is in direct conflict with the fundamental basis upon which the 
reorganisation of electricity supply must proceed. Unless it were 
proved to their complete satisfaction that no alternative was 
possible, it is clear that the Commissioners could not, with proper 
regard to their statutory duties, sanction in the present case a 
course of action which would be prejudicial to the reorganisation of 
supply in Greater London, and probably in other districts also. 


The Chester Extension Order. 


Some time ago the Corporation of CHESTER applied for a Specia? 


‘Order to extend their area of supply to several adjoining rural areas, 


including parts of the rural districts of Chester, Tarvin and 
Hawarden, and the urban district of Hoole, all within six miles of 
the borough boundary and representing about 72 square miles. 
Hawarden Rural Council opposed, and also apphed for a Special 
Order. In consequence of the opposition a local inquiry was held, 
and the Electricity Commissioners have now decided to exclude 
the Hawarden rural district from the Chester Extension Order, 
Correspondence has passed between the parties on this question, 
some extracts from which we reproduce. : 


Reasons for Decision. 

In reply to a request by the Town Clerk for a statement of the 
reasons for the exclusion, the secretary of the Electricity Com- 
mission stated that it appeared to them that Hawarden Council 
had had no real opportunity of exercising their powers under their 
Order, as war broke out immediately after they had obtained it, and 
during the past two years the question of the reorganisation of 
supply in the North Wales and Chester District had been under 
consideration. The Council had applied for a Special Order relating 
to the remainder of their District, and the application was under 
consideration. The scheme proposed for the North Wales and 
Chester District contemplated that the Joint Electricity Authority, 
or their transferees should be responsible for the generation and 
main transmission of electricity, but that local distribution should 
be left, so far as it is so wished, to local distributors. The Com- 
missioners had also had regard to the strong representations against 
the inclusion of any portion of the Rural District in the area of 
supply. It would be difficult to justify the dispensing with the. 
consent of a Local Authority in order to enable another Local 
Authority to supply their District, unless very strong grounds 
existed for such a course of action, and the Commissioners were not 
satisfied tbat such strong grounds existed. 


Distribution Authorities. 

Thereupon the Town CLERK pointed out that the Order obtained 
by Hawarden Rural Council in 1914 was only for a small portion of 
their area and was in no way adequate for the general supply of 
electricity. While the Chester Electricity Committee agreed that 
the distribution of electricity should be left to local distributors; 
they knew of nothing which stated that local distribution was to be 
confined to the present Local Government areas, if such confinement 
to arcas would be detrimental to the cheap and abundant supply of 
electricity. The action which the Commissioners proposed to ta ke 
appeared to be contradictory to the action which they took recently 
with regard to the distribution of electricity in the Urban District 
of Ellesmere Port and Whitby. The Corporation of Chester had 
no desire to be the sole distributing authority for the area, as they 
made a proposal for a Joint Distribution Committee. Their sole 
desire was to see that the development and distribution of electricity 
in the District was on the most extensive and economical lines. 
In conclusion, the Commissioners were reminded that they appeared 
to have ignored the representations which had been made by the 
largest of the industrial concerns and ratepayers in the area. 

In moving the adoption of the minutes of the Electricity Com- 
mittee at the meeting of the Corporation last week, the SHERIFF 
(Mr. P. S. Brook) stated that they had had a further letter from the 
Commissioners stating that, having given full consideration to all 
the circumstances of the case, they were not prepared to alter their 
decision with regard to the exclusion of the rural district of 
Hawarden. When they wrote to the Commissioners, Mr. Brook said 
they anticipated a reply somewhat like that ; but he could not help 
thinking, and he was certain that all the members of the Committee 
thought, that they had not got a really right and proper decision, 
especially in view of the text which the Commissioners always put 
before them when any scheme was introduced, viz., a cheap and 
abundant supply of electricity. The case was made out that the 
Hawarden Council were going to suffer through the findings of the 
Commission, . 

Other members of the Council having endorsed Sheriff Brook's. 
opinion, the minutes were confirmed, 
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The Elections and Trade. 


By SIR ERNEST BENN. 


The political excitements of the moment centre round the fact 
that within the near future we must have a general election. The 
political parties are all busy forming their own estimates of public 
opinion, so that they may frame the appeal which they will presently 
make to the electorate in terms calculated to secure the maximum 
number of votes. This tendency is particularly noticeable in the 
case of the Labour Party, the most extraordinary development being 
Mr. Sidney Webb’s attempt to show that the capital levy is a good 
business proposition. “In these circumstances it behoves business 
men everywhere, and of every class, to consider their position, and 
to do their utmost so to influence the political situation as to ensure 
that whatever the result of the election, the minimum of damage 
shall be done to business. 

The Power of Business Men. 

The business man, in facing the political situation, has to remember 
that for the moment the outlook is at best hopeless. АП that he can 
do is so to modify some of the prevailing notions as to yender them 
rather less harmful than they otherwise would be. It 1s the duty 
of the business community to permeate every political party and to 
miss no opportunity of pointing out the folly of many of the ideas 
upon which our social activities are now founded. We have to go 
back to the middle of the last century to find the sort of politics we 
want. The world is literally crying out for another John Stuart 
Mill or another Herbert Spencer. The latter's pamphlet, “ Man 
versus the State,” is never now read—it is considered so out-of-date— 
yet, without question, it stands out to-day as one of the most 
important pronouncements in the English language. If every 
elector could be made, before casting his vote at the coming election, 
to read Mill’s monograph '' On Liberty," we could cut the national 
Budget down by nearly half, we could knock 75 per cent. off local 
expenditure, and abolish unemployment. The next generation will 
get back to Mill: this one has yet too much to learn. 


Political Labels. 

Politics is a matter of labels. The Parliamentary candidate 
labels а bottle with the word '" Education," and everybody applauds. 
One of the most popular brands of the political shopkeeper in recent 
years has been “ Health." Our expenditure upon public health has 
reached a point when it exceeds the whole of the public expenditure 
of our grandfathers, and most people are happy about it. The 
death rate has gone down, epidemics are not so frequent, and 
therefore we pay cheerfully the salaries of numerous thousands 
who put all these things on to stupid card indexes in hundreds of 
public buildings. Some day or another we shall wake up to the 
real facts, which, of course, are very different. It is altogether 
absurd to compare the death rate of a generation which can read 
with the statistics of their fathers who were illiterate, and to credit 
the improvement to some absurd scheme of regional directors and 
super-administrators of bureaucrats. If economic development had 
been allowed full play in the last twenty years, the death rate would 
be lower still and the standard of bealth still higher. 

While public health officials have been doubling their numbers 
and doubling their salaries, Lord Leverhulme has doubled the 
consumption of soap. Every man, woman and child is able to 
wash with soap morning, noon and night, a luxury which was 
unknown until recent times. That simple fact has more to do 
with the standard of public health than have all the Acts of Parlia- 
ment on the Statute Book, and yet so strangely does the mind of the 
modern public work that Lord Leverhulme is cursed for his millions, 
while Dr. Addison is blessed for labours which have operated in a 
totally opposite direction. 

Brakes on Progress. 

As a public we are never tired of calling for progress, and then 
proceeding to adopt methods which are nothing but brakes on the 
wheel of progress. It seems to be the fate of the human being to 
get within reach of some new happiness and then deliberately to 
decline to accept it. Science and machinery are continually 
increasing the possibilities of output, continually offering to us 
more of this world's goods ; we answer the offer by joining trade 
unions and reducing our output in proportion to the new facilities. 

I venture to suggest that it is the duty of business men to put 
forward an effort in connection with the forthcoming election to 
bring the public back to a sense of reason. The world is badly 
in need of a return to progress, and is in grave danger from the 
mistaken notion that progress can be secured through the authority 
of the State without individual work and ettort. 

If the business ideal is kept well before the notice of the public, 
the сое of all shades of opinion will not fail to feel its influence, 
and the political atmosphere will, in consequence, become rather 
less impossible to real industrial and commercial progress. 


Australian Imports of Insulated Cable. 


H.M. Trade Commissioner at Melbourne again reports that a 
number of cases have occurred in which insulated cable imported 
into Australia from British sources has been refused admission 
through NON-COMPLIANCE WITH THE REGULATIONS and test of the 
Department of Customs. We have referred to this on more than 
one occasion, and the complete text of the regulations and tests 
governing the importation of rubber-covered wire and vulcanised 
rubber insulated electric conductors was published in the “ Board 
of Trade Journal ” for June r9th, 1919. 
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‘Annual Meeting of the A.M.E.E. 


In his presidential address at the annual meeting of the Assocta- 
TION OF MINING ELECTRICAL ENGINEERS, Mr. A. B. Muirhead, of 
Glasgow, said that the reasons for their existence as an association 
included provision for an interchange of scientific knowledge by 
which experience would be extended and efficiency increased, and 
for the consideration of improvements in the application of electri- 
city to the mining industry. 

There was the underground electrician who had not had 
an opportunity of acquiring highly theoretical training, and 
might have no ambition in that direction. On the other hand, 
there was the type of colliery electrician who liked to direct opera- 
tions from the generating station or the workshop, and felt that a 
Mines Department examination carrying with it a certificate of 
competency would enable him to maintain that rdle with greater 
advantage to himself. Between the two extremes there were a 
considerable number of men who had acquired not only a valuable 
practical experience, but an appreciable theoretical education. It 
was to that type of man that they looked for the postponement of 
national decay. Such men had perhaps neither the time nor desire 
to raise their status and establish themselves on a sure foundation, 
although realising that they had the power within them to do so, 
and, therefore, the association's attitude towards compulsory 
examinations should be tempered with appreciation of those cir- 
cumstances, They should realise that they ran a grave risk of 
alienating the sympathy of a large number of the leading men of 
the mining industry, agents and general managers if they looked 
favourably upon the question of official certification of colliery 
electricians, and he knew of no better method of raising the status 
of their membership than by the bond of common interest which 
would result in colliery officials meeting on a common platform to 
discuss the mutual interest that brought them together. 


Soundings by Echo. 


A sounding device, based on the assumption that sound waves 
in sea water behave exactly as in atmospheric air being reflected 
from the,sea bottom, has been invented by MR. ALEXANDER BEHM, 
of Kiel, and tests have proved fully effective. 

The arrangement of the apparatus is, according to the '' Man- 
chester Guardian Commercial,” as follows :—On one side of the ship 
there is installed an acoustic sender, on the other side an acoustic 
receiver. A small explosive cartridge is placed in the sender and 
ignited electrically. A series of sound waves are sent out, strike 
the bottom of the sea immediately below the keel, and, being 
reflected, return to the sound receiver, which is connected elec- 
trically with the sender. 

The sound receiver is a wonderfully sensitive picce of apparatus 
for appreciating extremely short intervals of time, and can be used 
for many other purposes. It enables times ranging between a few 
seconds and very small fractions of a second to be read on a scale 
where the division corresponding to 1/1 ooo second is about І cm. 
The receiver comprises a light rotary wheel system, which at the 
moment the cartridge is ignited receives an impulse and is set 
rotating by an electrically released spring. As this rotary motion 
continues the wheel is free from any action of the spring, and is 
allowed to fly on in virtue of its kineticenergy. At the moment the 
echo arrives another spring is electrically released, and so operates 
a jaw brake against the circumference of the wheel, thus stopping 
the rotary motion. The wheel axis carries two mirrors, causing a 
luminous index to fall on the two scales of the time gauge, the 
angular displacement of which is proportionate to the time elapsing 
between the two signals and, accordingly, to the actual depth of 
water. The duration of a sounding operation, in the case of 
10 metres depth, is stated to be only one seventy-fifth of a second, 
one second corresponding to a depth of 750 metres. 


* 


Lapland Railway Electrification. 


Steady progress is being made with the ELECTRIFICATION OF 
THE LAPLAND RAILWAY. Nearly 250 miles of line, from 
Riksgransen (on the Norwegian-Swedish frontier) to Boden have been 
electrified, and when the Norwegian section of 24 miles from 
Riksgransen to Narvik and the Swedish section from Boden to 
Lulea (Gulf of Bothnia) are finished the entire peninsula from the 
Gulf to the Atlantic will be traversed by an electric line. It is 
anticipated that the contract will be completed next year. An 
present the line is almost entirely utilised for the transport of iron 
ore from the mines in Sweden, Not only has electric traction 
given a much higher speed, as the journey from Riksgransen to 
Kiruna is now accomplished in 34 hours instead of 7, but the train 
carrying capacity has also been increased. Even the largest types 
of steam locomotives were only able to draw 28 waggons loaded with 
ore, but electric trains are composed of 40 waggons. Although 
much of the electrical equipment has been installed at a somewhat 
heavy cost, it is anticipated that the economics effected in working 
will be more than sufficient to pay interest and sinking fund on the 
capital outlay. The electrical energy for operating the line is 
supplied by hydro-electric works. 
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Millowners and Power Charges. 


The high charges for electricity for power purposes in ROCHDALE 
and the consequent effect on the prices of finished goods was the 
subject of a recent conference of millowners. Twenty-eight firms 
were represented, with a total approximate demand of over 
4 500 kW. 

Mr. W. CLEGG, of the Balderstone Mill Co., who occupied the 
chair, in opening the proceedings, said it was essential that cost of 
production should be reduced as far as possible. The meeting had 
been convened to discuss one of these costs—that of power—and he 
hoped that a full and frank discussion would result in some action 
being taken to approach the Electricity Committee with a view of 
having the charges reduced. 


Need for a Separate Committee. 


Mr. A.W. BRIERLEY, of the Brotherod Mill Ltd., said thatthe control 
by one committee of both the gas and the electrical undertakings was 
` against the best interests of the latter. As electricity was taken 
more and more 4nto domestic, industrial, and municipal use the 
demand for gas must suffer. They were told on the one hand that 
as electricity came more into general use, that of itself would make 
possible a reduction in price. On the other hand the effect of such 
a development would mean that a reduction in the charges for gas 
would become necessary, so that not only would the committee 
have to face a falling demand for gas, but also a reduction in price 
in order to compete with electricity. Every time the committee 
took any action with regard to the price of electrical energy, they 
were compelled to keep well in mind the probable effects of such 
action upon the gas undertaking. Another point was that a trading 
department of the Corporation, the capital of which was about 
£400 000, was sufficiently large to warrant a committee whose 
undivided attention should be available for the conduct of its 
business. | 


Criticism of the Kilowatt Demand Charge. 


- The next point was the question of the kilo-watt demand charge. 
This item for which they were called upon to pay was not peculiar 
to Rochdale, but it was by no means universal, and its application 
varied. He imagined this method of charging to be very much in 
favour of Municipal Electrical Engineers. It guaranteed quite 
a considerable income, the minimum amount of which could be 
accurately calculated after the first week’s running in any year. 
The rate per kW of demand in Rochdale varied from /5 10s. for a 
25 kW demand to £3 10s. for a demand of from 250 to 500 kW. 

This charge was based upon the maximum demand recorded in 
any 15 minutes in any year, and upon this figure they were charged. 
It was immatcrial whether through bad trade, strikes, lock-outs, 
fire, or from any other cause they were compelled to close down 
partially or totally, this account had to be met every month. It 
was argued that as the Corporation had to put down a plant capable 
of mecting the maximum demand, this charge was reasonable. It 
would readily be seen, that while they were all charged on the basis 
of their peak-load it was not likely that they were all going to be on 
their peak at the same time. In fact, owing to the increase of 
consumers, this possibility became very remote. Consequently he 
was of opinion that they were entitled to a readjustment of this 
charge in favour of the consumer. This could be done by basing the 
kW demand charge on the average unit consumption, or ii the 
present system could not be altered by a reduction of the scale of 
charges. 


Profits at Consumers' Expense. 


The third point was the question of the profits made by the under- 
taking and their disposition. The gross profit of the electricity under- 
taking for 1921 was /46 747, less interest and sinking fund payments 
of £30 560, leaving £16 187 net. For 1922, a period during which 
power users had struggled through onlv to find at the end heavy 
losses, their power department had managed to scrape through with 
a gross profit of £58 695. less charges as before of £36046, leaving 
{22 649 net. How were these profits disposed of ? £14000 was 
handed over to the relief of rates and /24 836 was added to reserve. 
In view of the position in which industry generally found itself 
to-day, were they not entitled to ask that instcad of paying away 
its profits to rid the community of part of their proper obligations, 
instead of accumulating handsome reserves, the Electricity Com- 
mittee should be satisfied with less profits, and that in the interest 
of industry they should help to reduce costs? On an estimated 
output per annum of 20 ooo ooo units the net profit was equal to 
nearly ld. per unit. 

Dealing with the other charges Mr, Brierley said various reductions 
had been made in the coal and labour clauses, and he would particu- 
larly point out that these reductions were not concessions; they were 
simply adjustments to which by the terms of the scale of charges 
they were fully entitled. Considering the question of profit in 
comparison with other undertakings he said that out of r4 Metro- 
politan and about 185 undertakings connected with local authorities 
with a capital of over £25 ооо, there were only eight with a gross 
profit in excess of Rochdale, and these appeared to have received 
in most cases a greater price for public hghting and traction, 


A deputation was appointed to seek an interview with the 
Electricity Committee, 
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Illegal Use of Corporation Omnibuses. 


Before the Renishaw (Derby) Petty Sessions on Monday, the 
SHEFFIELD CORPORATION were summoned for causing a motor 
omnibus to be used illegally. For the prosecution, Mr. B. MOORE 
stated that on Sunday, August 6th, a police inspector and 
a constable saw a motor omnibus in Dronfeld, which belonged to 
Sheffield Corporation. It was carrying passengers and plying for 
hire between Woodseats and Dronfield, and Unstone, with a 
general identification plate. The police sfopped the omnibus, and 
the driver told them he was acting on instructions, and he con- 
tinued to use the omnibus throughout the day, making several 
journeys. On August 11th Inspector Clark saw Mr. Fearnley, 
the Corporation tramways manager, who said that so far as 
he was concerned he took the view that the Corporation was 
entitled to use the omnibus under the regulations of the Minister 
of Transport. He (Mr. Moore) contended that the Corporation 
could not carry passengers and ply for hire under the general 
identification mark. It was a matter of principle, as there were 
numerous companies running 'buses in the country, and if the small 
men were to do the same as Sheffield Corporation, he could see that 
the police were going to have a busy time. The omnibus in question 
was the property of the Association Equipment Co., and the 
Corporation were thinking of purchasing it, but before doing so 


‘were having it tested before they could decide whether or not it 


was an omnibus that would be suitable for their business. Inspector 
Clark told Mr. Fearnley he did not think it was necessary to run 
the omnibus the whole day in order to test it. 

For the defence it was pleaded that the omnibus was being usep 
іп a reasonable and bona fide mannet. It cost about {1 500, and 
it was not reasonable that the Corporation should buy it without 
submitting it to a proper test. 

After hearing evidence, the Bench fined the Corporation /5, with 
IOS. special costs, and the case against the driver was withdrawn. 


Liability of Partners. 


On Tuesday Judge Cluer heard an action by the Universal 
Machinery Corporation against Mr. Gross, of Harrogate, and Mr. 
Robertshaw, of Messrs. Curtis, Holt and Co., Leeds, to recover 
£22 ros., the value of an electric tool grinder supplied on sale or 
return. 

It was stated by Mr. GREENWOOD, plaintiffs’ manager, that after 
an interview in August, 1920, it was decided to appoint the firm 
of Messrs. Gross, Son and Robertshaw their agents for Yorkshire, 
for the sale of their electric tool grinders. One of the grinders was 
sent as a show sample in December, 1920. Later they got a letter 
from the firm saying that Mr. Robertshaw was leaving the firm at 
the end of the month, but Gross and Son offered to carry on the 
agency in the collieries of Yorkshire. Finally, they decided to 
demand the return of the sample, but their letters had had no 
effect on Gross. 

The defendant RoBERTSHAW claimed that as the firm were told 
that he had gone out of the partnership he could not be held liable. 

JUDGE CLUER held that when there was a dissolution of partner- 
ship, it did not release the outgoing partner from liability for 
anything that had occurred while a partner, unless he sent a 
letter to every customer saying he would not be responsible for 
further liability. It would then have been for plaintiffs to enter 
into a fresh agreement with Gross and Son if they wished. As it 
was, Mr, Robertshaw was liable for the return of the grinder, and 
he would make an order for its return in three days, or its 
value, {22 10s. He could get half of it out of Gross. 


A Motor Maintenance Contract. 


At Shoreditch County Court on Tuesday, Judge Cluer heard the 
claim of Mr. Simon Kreikeman, a fancy leather goods manufacturer 
for the recovery from Mr. J. Roysenta], electrical engineer, of 
£29 4s. Of this amount £18 was claimed as damages for the stop- 
page of the business for a day, £8 14s. was for the repair of an electric 
motor, and £2 105. a half-ycar's fee paid for the maintenance of the 
motor by defendant. The plaintitf said he ordered an electric 
motor, costing #54, for the running of his sewing machines. It 
kept breaking down, and finally on June 28th broke down com- 
pletely. Defendant was telephoned to, but he did not respond, and 
another firm were called in, and they put it into going order. De- 
fendant had agreed to keep it in order for £5 for the first year, and 
had been paid 72 ros. on account. 

Plaintitt’s forewoman said defendant saw to the motor, and then 
left a card with a telephone number so that he could be called up if it 
went wrong again. It did, and she telephoned once only to defen- 
dant, but they could not get hold of him. 

For DEFENDANT it was submitted that there was no warranty with 
the motor. As to the repairs, if plaintiff chose to call in someone 
clse, and only troubled to telephone to defendant once that was his 
fault. 

Judge Cluer agreed with this view, and decided that plaintifi 
was only entitled to recover the £2 10s. he had paid for the motor 
to be looked after. 


October 6, 1922 · 


Depreciation of Hydro-electric Plant. 


In the UNITED STATES AND CANADA, where there are a number 
of hydro-electric plants in operation, the question of depreciation 
is an important one and has lately aroused considerable discussion 
in electrical circles. As the result of investigation the Federal 


Power Commission of America have decided that it will be necessary | 


to amend the existing Federal Water-power Act before the present 
depreciation regulation can be altered. Certain changes were 
demanded by the National Electric Light Association and the 
National Association of Railway and Utilities Commissioners. 

In the opinion of the law officers the primary purpose of depre- 
ciation under the water-power act is that reserves may be estab- 
lished and maintained sufficient for offsetting the reduction in 
service value due to accruing depreciation from whatever cause and 
for maintaining the original Investment unimpaired and adequate 


for renewing and replacing units of equipment or structures when. 


their useful lives expire. Mr. O. C. Merrill, executive secretary of 
the Federal Power Commission, is not convinced that the provisions 
of the act with respect to depreciation are in conformity with the 
wisest public policy or that they are in the best interests of the 
ratepayers. He has, therefore, suggested to the Commission that 
if upon further consideration, it should appear unwise to require 
the fully accrued depreciation to be taken up on the licensee’s 
accounts, steps should be taken to amend the act. 

The Commission have agreed that it should be optional with 
licensees to account for depreciation on the straight-line or on the 
sinking-fund basis until the act is amended, and Mr. Merrill has 
been authorised to confer with the water-power development com- 
mittee of the N.E.L.A. and others interested, with the view of pre- 
senting to the commission proposals for such a degree of flexibility 
in the annual charges of accruing depreciation as will give due 
consideration to the maintenance both of the financial credit and 
of the capital assets of the licensee, 


Progress of Morwell Brown Coal Scheme. 


H.M. SENIOR TRADE COMMISSIONER IN AUSTRALIA reports that 


excellent progress is being made with the extensive works in con- 
nection with the Morwell brown coal scheme. АП the principal 
contracts for the plant and machinery for the main power station 
at Yallourn have been placed, and the reports indicate that the 
progress with the manufacture of the machinery is good. A con- 
siderable portion of the transformers, switchgear, etc., has already 
been delivered, while the manufacture of the five large turbo- 
alternators and of the condensing plant, which is being manufac- 
tured by Thompson and Co., Castlemaine, Victoria, is well advanced. 

The greater part of the preparatory work on the site has been 
completed ; the contractors for the steel work for the power station 
are at work on the ground, and steel work is now arriving. Gangs 
have been organised for the erection of the transmission line (over 
a distance of 112 miles), for which much of the material has now 
arrived. The erection of the auxiliary station at Newport is 
proceeding satisfactorily and it is hoped that the station will be in 
operation by May, 1923, as originally intended. 

On the coal winning operations, the removal of overburden has 
already started, and it is expected that the winning of coal will be 
begun by the end of this year. A considerable portion of the 
briquetting machinery has arrived and much work has been done 
at the site in preparing foundations for the plant and machinery 
which is expected to be operating by the end of 1923. 

The Government have authorised the erection of a model township 
at Yallourn, the site of the works, and this is being put in hand 
with all speed. The township scheme, which is estimated to cost 
£224 000, provides, in its first stages, for accommodation being made 
available for the Commission’s employees by, the erection of 200 
tenements, but the final scheme makes provision for a population 
of 3 ooo. 


E.T.B.A. Annual Report. 


The report for 1921 of the Electrical Trades Benevolent Associa- 
tion shows that the total income from contributions for the year 
was {2 191, making, with the receipts from dividends and other 
sources, a total income of £2 907, as compared with £2 333 in 1920. 
The result of the year's work has been that /2 514 has been carried 
to capital account, after the payment of grants and expenses. The 
sum of £3 707 has been invested in the purchase of £1 ooo Lincoln 
Corporation 6 per cent. stock, £500 Liverpool Corporation 53 per cent. 
stock, and £2 500 § per cent. War stock, making the total amount 
of invested funds at cost £18063. It must be remembered that 
pensions can only be paid out of dividends on investments, and in 
order to meet the demands for pensions it is, therefore, essential 
that invested funds should be greatly increased. The number of 
applicants for assistance was less than anticipated, but the amount 
given was more than double that of the previous year. Every 
qualified applicant has received assistance. 

The annual festival was held on October 26th, 1921, and was 
presided over by Sir T. O. Callender. The President’s appeal 
resulted in a collection of £1 442. Without the help of the electrical 
press, the report states, the result which has been achieved during 
the year under review could not have been obtained, and the 
Committee again express their appreciation of this assistance, 
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Heating of Fine Wires. 


The “ ENGINEER ” states that during a systematic research upon 
the HEATING OF FINE WIRES, Prof. Imhof, of Winterthur, noticed a 
curious phenomenon when he used alternating current as a heating 
agent. Fine wires, stretched between clamps, and heated to 
incandescence by alternating current, were found to exhibit trans- 
verse vibrations of a considerable amplitude. The nature of the 
vibrations depends upon the frequency of the current, the section 
and length of the wire, the composition of the wire, and the tension 
of the wire. Thick wires do not vibrate; wires of metals with a 
high coefficient of thermal dilatation vibrate with a greater amplitude 
than wires of less expansible metals. The cause of the effect has 
been definitely ascertained to be the periodic cooling caused by the 
passage of the current through the zero value twice in each cycle. 
Every time this occurs, the radiation and consequent cooling of a 
fine wire are sufficiently rapid to set up a contraction. These 
contractions, repeated periodically, build up until they give rise to 
a periodic vibration of considerable amplitude. 


The Institute of Transport. 


The third annual report of the Institute of Transport for the year 
I921-22 shows that there is increasing evidence of recognition 
accorded to the Institute and its work. The Council has participated 
in or supported the Public Works, Roads and Transport Congress, 
the Commercial Vehicle Exhibition, the International Navigation 
Congress (1923), and the International Road Congress, at Seville 
(1923). The membership at the end of the year was 1 318, an 
increase of 237 on the previous year. 

Among the awards made during the year were the foillowng :— 
Railway (Operating) Gold Medal: J. P. Thomas, for paper on 
“The operation and development of urban electric railway 
services." Railway (Engineering) Gold Medal: Col. J. W. Pringle, 
“© Safety ' in railway operation." Road Transport Gold Medal: 
Sir J. B. Thornycroft, “ The future design of road vehicles for 
passenger and goods services." Road Transport (Passenger) Gold 
Medal: Frank Pick, “* The operation of an omnibus company with 
reference to capacity and cost under given conditions." Institute 
Silver (Graduate) Medal: A. K. Dalton, “ Tramway rolling stock— 
a short review of the development of the tramcar.” 

The initial session of the North-western local section, under the 
chairmanship of Mr. W. A. M’Grath, was very successful Seven 
meetings were held at which papers were read and discussed. The 
establishment of the Metropolitan Graduate and Student Society 
has been amply warranted (chairman, Mr. H. H. Gordon), and in 
the course of its first session there were six meetings. 


Swansea Electrical Exhibition. 


On Monday the Mayor of Swansea (Alderman W. Owen) opened 
an excellent Electrical Exhibition at the Drill Hall. The exhibition 
is to be run until the 14th inst., and is designed mainly to educate 
the housewife into the more general adoption of the electric idea. 
There are 26 exhibitors, and demonstrations are given daily at their 
stands. A completely equipped electric bakery is shown, an electric 
laundry, an electric bungalow, and flood lighting for shop window 
displays. In addition a cinematograph show is being given in the 
adjoining Riding School, where films are shown demonstrating the 
use of electricity in industry, whilst a wireless telephone set has 
also been installed which transmits and receives messages from 
London, Paris, etc. Some good business has already been done by 
exhibitors, who are loud in their praise of the general arrangements. 


I.E.E. Premiums and Scholarships. 


The Council of the INSTITUTION ОЕ ELECTRICAL ENGINEERS have 
awarded Students’ Premiums of the value of Хо each to:—C. 
Dawson (Birmingham), for his paper, '' Testing of Materials used in 
Manufacture of Electrical Machinery "; A. Tustin (Manchester), 
“ Hydro-electric Power Supply "; J. C. Stewart (Glasgow), '' Elec- 
tricity in Mines " ; J. A. Cooper (Birmingham), '' Long Distance 
Telephony "; H. S. Petch (London), “ Automatic and Semi- 
automatic Railway Signalling’’; F. C. Lawrence (Manchester), 
“ The Engineer and Manufacturing Cost.” 

The Council have also awarded the following scholarships :— 
Salomons Scholarship, value £50, to A. H. Maggs, of Bristol Uni- 
versity ; David Hughes Scholarship, value £40, to W. H. N. Hellier, 
of University College, Cardiff; Paul Scholarship, value £50, to 
C. A. Wilck, of Finsbury Technical College, London. 


The Wimbledon Affair. 


Discussion in what may be called the Wimbledon affair is 
still going on with the same lack of finality. At a meeting of the 
Town Council on Monday, Mr. Tomlinson Lee's little band of six 
champions continued their protest against the manner in which he 
had been treated by the Corporation and repeated their complaints 
that no real reason for his dismissal had been advanced. A lot 
of matter, relevant and irrelevant, was rehashed. Finally two 
notices of motion were put forward for discussion at the next 
meeting of the Council when further determined efforts will be 
made to obtain from those concerned the reasons for Mr. Lee's 
dismissal. 
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Electricity Supply. 

REIGATE Town Council have received sanction to a loan of 
£5 000 for extensions of mains. 

CHERTSEY Rural Council have authorised the Woking Electric 
Supply Co. to extend their mains to certain districts in Chobham. 

Моммосотн Town Council have decided to apply to the Electricity 
Commissioners for a loan of /6 ooo for the municipal electricity un- 
dertaking. | 

The Electricity Commissioners have granted sanction to FULHAM 
(London) Borough Council to borrow /20 148 for electricity pur- 
poses. 

Sr. Pancras (London) Borough Council are applying to the 
Electricity Commissioners for sanction to borrow £39000 for 
additional plant at King's Road gencrating station, 

In connection with the extension of thc distributing network 
and alterations to the feeder centres, HACKNEY Borough Council 
have decided to place large overground feeder pillars instead of the 
underground boxes as hitherto. 

BARNSTAPLE Town Council have agreed to supply electricity 
to the Derby lace factory at 2d. per unit for power and 4d. per 
unit for lighting, the charges to be reviewed in the event of the 
consumption being under 25 000 units per annum, 

ScUNTHORPE AND FRODINGHAM Urban Council have decided 
to give notice of objection to the North East Midland electricity 
scheme as temporary arrangements have been made by the Council 
for the purchase and distribution of electricity locally. | 

A proposal by SarromRD Corporation to erect a sub-station оп 
land adjoining the widely known churchyard of St. Paul's, Kersal, 
is being strongly opposed not only by Kersal ratepayers but by 
many residents in Manchester and Salford, and in other places. 

ILFoRD Urban Council have decided to increase the salary of the 
electrical engineer, Mr. A. H. Shaw, by two increments of £50 
each, the first to be operative from the beginning of the present 
financial year and the second a year later. The increments are 
not to carry any bonus. 

DEAL Town Council have received communications respecting 
an electric supply scheme for the town from the Western Electric 
Distributing Corporation and from Horace Boot and Partners, 
London, and have appointed a committee to interview a repre- 
sentative of the latter firm. 


On the recommendation of the Borough electrical engineer, 
Mr. John Christie, BRIGHTON Town Council have authorised the 
purchase of a new patent feed water heater at /545 for the new 
9 oo0 kW turbo-alternator, and a 600 kW Bruce Peebles converter 
at {2 970, the cost to be defrayed out of revenue. 


A scheme under which the BEBINGTON AND BROMBOROUGH 
districts will be provided with electricity by Birkenhead Corporation 
is being considered, and a special meeting of the Town Council 
has been called for October 27th to discuss a proposal to apply 
to the Electricity Commissioners for the necessary powers. 


The Electricity Commissioners have intimated to the HEREFORD 
Corporation that they cannot approve of the terms on which the 
Corporation were prepared to give a bulk supply of electricity 
to Monmouth Corporation. Consequently, the latter have been 
authorised to proceed with the proposed extension of their electricity 
works. 


The high cost of electricity in the TEDDINGTON district was 
again discussed at a recent meeting of the Chamber of Commerce, 
and it was decided, before again approaching the electricity com- 
pany, to write to Heston and Isleworth Council, who are supplied 
in bulk by the Twickenham and Teddington company, for par- 
ticulars of their terms of supply. 


Application is to be made to the Electricity Commissioners by 
West Ham Town Council for sanction to borrow a sum of £40 ooo 
for the conversion of the street gas lamps to electricity. The local 
unemployed are to be engaged on the work, and application is to 
be made to the Unemployment Grants Committee for a grant in 
aid of the interest charges on the loans. 


RvE Town Council have accepted the tender of the Rye Gas Co. 
to light the street lamps during the coming winter, but the question 
of introducing electricity supply into the district is under con- 
sideration, and a suggestion that the Council might generate elec- 
tricity and pump water at the same time by use of the power at the 
waterworks stations is to be considered and expert opinion ob- 
tained. 


REIGATE Town Council have decided to take up the following 
loans in connection with the electricity undertaking :—£20 ooo from 
the Northampton Town and City Benefit Building Society ; £10 ooo 
from the Leicester Permanent Building Society, both loans repayable 
by зо half-yearly instalments with interest at {£4 Iss. per cent. ; 
also /3 000 from the latter society repayable in sixty half-yearly 
instalments. 


At the last meeting of ChapeLen-le-Frith. Rural Council, the 
Town Clerk of Sheffield wrote forwarding a modified scheme for the 
constitution of a joint electricity authority for the NortH East 
MIDLAND ELECTRICITY DISTRICT. As the result of various confer- 
ences it has been ascertained that the urban and rural authorities 
of the area comprised in the proposed district would prefer that 
they should be directly represented on the authority, and not through 
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the County Councils. It was proposed that the scheme should be 
so altered as to provide that there shall be 24 members of the 
authority, to be appointed as follows :—Sheffield Corporation 8, 
Rotherham Corporation 4, Chesterfield Corporation 2, Doncaster 
Corporation 2, Worksop Urban District Council one, local authorities 
who are not undertakers 5, consumers, etc., one, railway companies 
one. At a conference to be held at Sheffield on October 17, the 
Council appointed as their representatives Mr. J. H. West (Bam- 
ford), Mr. W. H. Chapman (Edale), and the Clerk of the Council, 
Mr. J. B. Boycott. 


Consumers of electricity in ToRQUAY are complaining of the new 
method of charging which was introduced without notice into the 
June quarter's accounts. For the past 15 or 16 years they have 
been charged only for units consumed but now a minimum charge 
has been fixed and many consumers complain that they have had 
to pay as much as five times more than previously. The corporation 
made a substantial profit last year and they consider that the 
present charge of rod. a unit ought to be sufficiently remunerative 
to the undertaking without a minimum charge. 


Char£es. 


WATERLOO-WITH-SEAFORTH Urban Council announce an imme- 
diate reduction of 121 per cent. on the electricity charges. 


MAIDSTONE Electricity Committee recommend the Council to 
reduce the price of electricity for heating and cooking from 14d. 
to 13d. per unit. 


Owing to HORNSEY electricity undertaking showing a surplus 
for the past year of £4 690, it is proposed to reduce the increased 
charges by Io per cent. 


GILLINGHAM (KENT) Town Council have reduced the price of 
electricity for lighting from 9d. to 84d. per unit, and for heating, 
cooking, etc., from 13d. to rid. 


WYvcoMBE (Borough) Electric Light and Power Co. have reduced 
the price of electricity for power at High Wycombe to 6d. per 
unit for the first 100 units per quarter, 34d. for the next 3 ooo, 
and 234. beyond, the reduction to take effect from the Ist inst. 


BRISTOL Corporation have again reduced their rates for electricity 
the new prices being 6d. per unit for lighting, 14d. per unit for power 
and 2d. per unit for heating and cooking. The Corporation have 
made a total reduction this year of 14 per cent. on lighting, 57 
per cent. on power, and 27 per cent. on heating and cooking. 


Owing to the decrease in the cost of production the RAMSGATE 
AND DisrRICT ELECTRIC SUPPLY Co. announce a reduction in the 
charge for electricity for lighting purposes from the September 
meter readings. The tariff will then be as follows: 8d. per unit 
for the first 50 units per quarter, and for the next 450 units 74d. 
per unit, with 7d. per unit for all over 500 units, 


The WESTMINSTER Electric Supply Corporation announce that 
from the Michaelmas quarter's readings a reduction of rd. per 
unit will be made on the first 1 ooo units used in any one year for 
lighting purposes, making the charges as follows: Lighting, for 
the first 4 ооо units per annum, 6$d. per unit, in excess of 4 ooo 
units 5d. per unit; heating, cooking and motors, if taken through 
a separate meter, 1$d. per unit. These rates are subject to a 
minimum charge of 10s. per quarter. 


The roo per cent. increase on pre-war charges for electrical 
power at LEICESTER is to be further reduced to 80 per cent. The 
maximum charge will now be 3.6d. per unit under 500 units, as 
against 4d. at present, and the minimum charge 1.35d. per unit 
as against 1.50d. for 15000 units and over per quarter. The 
charges for lighting are to be reduced from 8d. to 7d. per unit and 
for heating from 2d. to 134. per unit. The reductions will take 
effect as from the end of the present quarter. 


As from the September meter readings BRIGHTON Corporation 
have reduced the price of electridty as follows : Under the sliding 
scale the lighting charges for consumers of over 30 000 units per 
annum to be reduced from 34d. to 3d. per unit; in the case of 
firms having more than one branch the accounts to be grouped 
if it will afford a reduction under the sliding scale; the power rate 
to be reduced from 2d. to 1$d. per unit; the rate charged to the 
tramways to be reduced from 1.95d. to 1.75d. per unit. 


Leyton Urban Council have reduced the charges for electricity 
to private consumers as follows: Lighting—from 8d. to 74d. per 
unit flat, or m.d. rate, from 100 to 80 per cent. above pre-war 
charges of 5d. and 2d. ; slot meters, 4d. to be returned for every 
sd. collected from the meters. Power and heat—from 34d. to 
23d. per unit flat, or m.d., from 3d. to rd. (plus тоо per cent., 
plus 4d. per unit) to 3d. and id. per unit, plus 80 per cent. 
Cinemas——bioscope lanterns, from 5d. to 2d. per unit; plus тоо 
per cent., to 5d. and 14d. per unit, plus 80 per cent. 


At the last meeting of EALING Chamber of Commerce the recent 
reductions in electricity charges by 5t. Pancras Corporation were 
referred to, and it was urged that Ealing should follow suit. It 
was pointed out, however, that Ealing was under the disadvantage 
of being almost entirely a residential district and that if a larger 
amount of current were consumed during the day electricity would 
be cheaper. А resolution was passed asking the Council to use 
every endeavour to secure as large a reduction as possible in the 
price of electricity, and calling attention to the reductions taking 


place elsewhere., 


ee: a Mm 


October 6, 1922 


` 


Electric Traction. 


The extension of GLAascow tramway service from Kellermont 
to Canniesburn was opened to the public on Sunday. 

RAWTENSTALL Corporation have agreed to the through rünning 
of trams between Accrington and Rawtenstall up to October, 1923, 

ELECTRICALLY-HEATED' AEROPLANES are being equipped for the 
winter flying on the London-Paris-Marseilles air route. 

Reduced fares on BIRMINGHAM municipal tramways came into 
operation on Sunday. The reduction consists chiefly of 4d. on long 
stages. 

Following an agitation by the public LirvERPOoL Tramways 
Committee have passed a resolution in favour of the reintroduction 
of 1d. fares. 

When the lease of the Luton tramways expires in February next, 
Mr. Walter Clark will continue as, manager of the municipal tram- 
ways at a salary of {500 per annum. 

A. scheme is to be submitted to the generál manager of the L.C.C 
Tramways by which HACKNEY will be linked up with LEYTON by the 
construction of a tramway route along the recently completed road 
across Hackney Marshes. 

At a meeting of Croypon Town Council last week plans for the 
reconstruction of the main tramway route, at an estimated cost of 
£259,625, were submitted by the Tramways Committee, who also 
proposed to enter into an agreement with the L.C.C. for the through 
running of double-deck cars between Purley and London. The 
matter was deferred until the 23rd inst. 

The Minister of Transport has extended by one year, from 
July 26th, 1923 the period allowed for the construction and com- 
pletion of the railways and works authorised by the WIMBLEDON 
AND SUTTON RAILWAY ACT, 1910, for the compulsory purchase of 
lands for the purposes of the railways and works authorised by the 
said Act, for payment of interest out of capital, etc. - 

MANCHESTER Tramways Committee have decided to continue, 
for the present at any rate, the reduced fares on the city tramways. 
Although the reduction has meant some decrease in revenue, it is 
hoped that this will not continue for long. During the last two 
months there has been a slight increase in the number of passengers 
carried. The motor-bus fares are to be adjusted in conformity 
with the present scale of tramway fares. 


A fatal tramway accident occutred on the PLvMouTH Corporation. 


tramway system on Saturday evening. Two tramway repair 
vehicles were descending Tavistock Road, a long, steep hill, when 
the tramway grinder, which was leading, became uncoupled, and 
as the brakes failed to act, ran down the hill at a high speed. The 
grinder kept on the rails for half a mile, but on reaching the bottom 
of the hill it fouled the points, crossed the road at a sharp angle, 
and crashed into a drapery establishment. One of the men in 
charge, Joseph Parker, remained on the car, and was so severely 
injured that he died shortly afterwards. 

EDINBURGH Tramways Committee recommend the Town Council 
to proceed at the earliest possible date with the electrification 
of the Hanover Street and Mound routes. Dealing with a sugges- 
tion to electrify only the Hanover Street route, Mr. Pilcher, the 
tramways manager, states it would be a mistake to run a tramway 
connecting Princes Street on the north side and a bus on the other 
side and up the Mound. To run that form of vehicle which pro- 
vided for through traffic meant the difference between running 
the route at a loss or at a profit, and a profitable route meant 
cheaper transport. Having regard to the fact that the track has 


to be entirely reconstructed, Mr. Pilcher states that the Hanover ` 


Street and the Mound routes should be operated by buses for, say, 
another six months, when the question could be reconsidered in the 
light of the then, presumably lower; costs of reconstruction. 


The contract for the second portion of the extension of the 
HAMPSTEAD ELECTRIC RAILWAY was signed on Monday, the con- 
tractors being the Foundation Co.; of Windsor House, Kingsway. 
The amount of the accepted tender is £258 408. During the last 
ten weeks the construction by another contracting compary of the 

rst portion of the extension—that from the present terminus 
at Golders Green to Hendon—has been in hand, and this work is 
expected to be completed in October, 1923. An additional 14 
months are allowed for the construction of the three miles of track 
between Hendon and Edgware, which will be begun without delay. 
It is expected that, directly and indirectly, employment will be 
found for zabout 20 ooo men in connection with the extension scheme 
as a whole», The new piece of line will run from a point north of 

ueen’s R oad, Hendon, to Church Lane, Egdware, and there will 
be Stationss at Colindale, Burnt Oak, and Edgware. 


Dn" "-———— ———— À— 4 


Mr. CHARLES M. SMITH died on September 27th at Kodaikanal, 
South India. Mr. Smith was born in Aberdeen in 1854, and was 
educated at Aberdeen and Edinburgh Universities; at the latter he 
er cuated B.Sc. Having been for a time on the ELECTRICAL STAFF 
ot Sir William Thomson (Lord Kelvin) and Jenkin, he was ap- 
oa at the age of 23 Prof. of Physical Science at Madras 

Istian College. In 1891 he was chosen to be Government 
: weronomer of Madras, and in 1899 he was made director of 
191 Odaikanal and Madras Observatories, receiving the С. І.Е. in 
» the year before his retirement, 


The Electrician. 


399 


Business and Personal [tesis etc. 


Mr. J. W. Соілім, chairman of the Electricity Committee, is 
Mayor elect of Birkenhead. 

The IRONCLAD SWITCHGEAR Co. announce that the telphonee 
numbers of their works are now '' Eccles 670 and 671." ` 

Mr. Percy A. SANDERS, of Davey Paxman and Co., has agreed 
to accept the Mayoralty of Colchester for the ensuing year. 


Dr. Reiss, of Metz, has died at the age of 64 from the effects of 
using X-rays in the treatment of patients at the Sainte Blandine ` 
Hospital. 

The CHLORIDE ELECTRICAL STORAGE Co. announce the following 
reductions in the price of Exide electric hand lamps: HDY4 from 
505. to 38s. ; HYO4 from 55s. to 415. ба. 


Mr. W. F. Haldane has been appointed manager of the Dublin 
office of the BRITISH THOMSON-HOUSTON Co., in place of Mr. E. C. 
Handcock, whose engagement with this company was terminated 
on April 3oth last. | 


An agent resident in WELLINGTON desires to obtain the represen- 
tation, on a commission basis, of United Kingdom manufacturers of 
electrical goods. Particulars may be obtained from the Department 
of Overseas Trade. Ref. No. 325. 


ASHFORD, DuNN AND Co. have removed from Holderness Road, 
Hull, to larger works which they have built in Ryde Street. Their 
telephone number is now Central 7577; their telegraphic address, 
“ Mantel, Hull," remains unchanged. 


The appointments recommended by Edinburgh Electricity 
Committee of Mr. JOHN НАСЕМ (Glasgow), to the post of boiler- 
house superintendent at Portobello power station and of Mr. W. 
DuNcAN (Edinburgh), to the post of electricity sales superintendent 
have been approved. | 


Mr. A. R. HENDERSON announces that he is terminating his 
engagement with the Admiralty as an engineer in charge of design 
in order to return to commercial engineering. He will be glad 
to hear from his pre-war friends and also to receive manufacturers' 
catalogues, which should be addressed to 53, Lawrence Road, 
Southsea. 


ELECTRICAL Conbuits, LTD., have appointed Mr. A. Wheatley, 
of r1, Walker Road, Higher Blackley, Manchester (formerly with the 
General Electric Co. and Metropolitan-Vickers Electrical Co.), their 
representative in Manchester, Liverpool and district. They have 
also appointed Edward S. Johnson and Co., 126, Pilgrim Street, 
Newcastle-on-Tyne, to represent them in Newcastle-on-Tyne and 
district. 


The Board of Trade announce that no CLAIMS AGAINST GERMANY 
for restitution under the provisions of Article 238 of the Treaty of 
Versailles of cash, securities, or other property seized or sequestrated 
in occupied territory will be entertained by their Reparation Claims 
Department, except in cases which have been notified to the 
Reparation Claims Department, Cornwall House, Stamford Street, 
London, S.E.1, and full particulars of which have been furnished 
prior to the 28th inst. 


“ LICENCES OF RIGHT” have been granted to E. Haefely et Cie. 
Akt. Ges., for patent No. ror 861 (10 184/16) for improvements 
relating to insulating sleeves for electrical transformers; No. 107 198 
(7 420/17) for improvements relating to platen presses for pressing 
composite insulating material ; No. 121 742 (21 295/18) for a process 
for and apparatus for the application of an adhesive material in a 
dry state to a fibrous fabric for insulating purposes; No. 151 231 
(30 230/19) for improvements in electric insulators. 


Exhibition Notes. 


MaipsTonE Electricity Committee propose to hold a week's 
exhibition o ícookery and heating appliances. 

Hill, Upton and Co., electrical engineers, propose to give 
demonstrations of lamp making at the OXFORD TRADES EXHIBITION. 

An exhibition of TEXTILE MACHINERY and accessories, organised 
by the '' Textile Recorder," will be opened at Manchester City Hall 
toeday, and will remain open until the 2oth inst. 

Owing to the difficulty of getting a suitable hall we are informed 
by SHOREDITCH Electricity Department that the date of their 
proposed electrical exhibition has been put off indefinitely. 

We regret to learn that the suggestion put forward some months 
ago to hold an clectrical exhibition in connection with HAMMER- 
SMITH Electricity Department has not materialised. 


The Editorship of * Science Abstracts." 


Readers of THE ELECTRICIAN will be interested to learn that, 
on the recommendation of the Committee of Management of 
'" Science Abstracts," the Council of the Institution of Electrical 
Engineers have appointed Mr. W. R. Cooper, M.A., B.Sc., M.I.E.E., 
to be Editor of the publication in the place of the late Mr. L. H. 
Walter. It will be within the recollection of many that Mr. Cooper 
was acting Editor of '' Science Abstracts" in the first vear of its 
existence, 1898, and subsequently was Editor from 1899 to I9OI. 
From 1906 to 1919 he was Editor of THE ELECTRICIAN. 


— 
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Institution Notes. 


To celebrate the 45th anniversary of the foundation of the 
INSTITUTE OF CHEMISTRY a dinner will be held at the Hotel Victoria, 
Northumberland Avenue, London, on Friday, November 17th, 
at 7.30 p.m. Tickets (15s. each) for members and their guests 
‘ean be obtained from the Registrar, Mr. R. B. Pilcher, 30, Russell 
Square, W.C.1. | 

The MANCHESTER ASSOCIATION OF ENGINEERS paid a visit last 
Thursday to the Trafford Park Works of the Metropolitan-Vickers 
Electrical Co. About 200 members were present, and to avoid 
mental fatigue each was presented with a pamphlet containing 
short notes about the various departments visited and illustrated 
with the products of the works. We note that the works themselves 
cover about 72 acres and the normal capacity of the generating 
plant is 4000 kW. Among the large machines now being built 
at Trafford Park are two 25000 kW turbo-alternators for the 
Manchester Corporation. 

The INSTITUTION OF HEATING AND VENTILATING ENGINEERS 
have recently acquired new and larger offices at 38, Victoria Street, 
S.W.1. The membership of this Institution continues to increase, 
and the sphere of its activities is extending. A number of com- 
mittees have been appointed by the Council, such as research, 
boiler rating, district heating, fan standardization, etc. An inter- 
esting series of papers will be read during the coming session, 
of which due notice will be given in our '' arrangements " column. 
The President for 1922-23, Mr. A. H. Barker, is also arranging 
for a series of lectures and informal discussions to be held in addition 
to the ordinary meetings and papers. 


The first meeting of the session of the Yorkshire Branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS was held at the 
Royal Hotel, Barnsley, on Saturday evening. Mr. J. H. Williams 
(Old Silkstone Collieries), the President, reviewed the work of the 
branch, and appealed for an increase of membership and more active 
interest in the meetings and discussions. He suggested the formation 
of a sub-branch, which would hold meetings at Sheffield or Doncaster. 
He regretted that a large number of working colliery electricians 
were not members of the association, which, he claimed, had been 
the means of increasing the safety and cfficiency of electrical plant. 
Dealing with the Association's claim for official recognition, Mr. 
Williams said a number of colliery owners and managements had 
been slow to realize that with the increased use of electricity in mines 
and stricter legislation in force, the responsibilities of the man in 
charge had greatly increased, and they had failed to raise his status 
or invest him with more authority. It was a fact that some men 
in charge of colliery electrical plant were not really competent. 
He instanced the case of a painter and paperhanger who obtained a 
situation as electrician's labourer during the war, and who was 
to-day in charge of the plant. If certificates were granted to 
electricians on similar conditions as those to colliery managers and 
under managers, it would make room for the fully qualified man 
and give the electrical engineer added respect. 


. Miscellaneous 


The late Mn. F. E. Hessg, for many years general manager and 
secretary of the Eastern Extension, Australasia and China Telegraph 
Co., has left estate valued at {11 759. 

The appeal for funds for ARMSTRONG COLLEGE, NEWCASTLE, has 
resulted in donations amounting to /167 ooo. In addition, £26 ooo 
has been raised for the College of Medicine. 

In the advertisement of the GARDY Co. last week it was stated 
that the sizes of the fuses manufactured by the company varied 
from 5 A to боо A. This should have been from 0.5 A to боо A. 

The Carnegie Hero Fund has awarded a medallion and an annuity 
of £130 to Dr. JOHN SPENCE, of Edinburgh, who, as a result of 
X-ray experiments, sustained serious damage to both hands, 
necessitating amputation of the right forearm. 

As the September cost of living index figures did not reach the 
5'4 fall necessary to justify a reduction of the WAGES OF ELECTRICIANS 
employed in railway workshops throughout the country, the 
managements have agreed to let the present rate of pay remain 
unchanged unti] January. 

A recommendation of the Lecds Tramway Committee that an 
ORDER FOR STEEL RAILS should be placed with a Middlesbrough firm 
led to a protest at the monthly meeting of the Leeds Trades and 
Labour Council last night. The protest was raised by the Hunslet 
branch of the National Union of General Workers, a representative 
of which stated that stcel workers in Leeds had only had seventy 
days’ work in two years, After considerable discussion a deputation 
was appointed to interview the Tramways Committee on the matter. 

Dr. McClure, the acting medical officer of health, presented a 
report to the Manchester Public Health Committee early in Sep- 
tember on the SMOKE ABATEMENT Бил, which is now before Parha- 
ment. He made two suggestions, which have been adopted by the 
Committee, and representations are now to be made to the Ministry 
of Health to omit the words : “ In any proceedings for sending forth 
smoke from a chimney in such à quantitv as to be a nuisance it shall 
be a defence for the person charged to show that he has used the 
best practicable means for preventing the nuisance," Also to add 
the following words: “ That a standard in terms of minutes per 
half-hour be laid down during which the emission of smoke may be 
permitted." 
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Imperial Notes. 
CoRAKI (N.S.W.) Council are about to establish electricity works. 


KYOGLE (N.S.W.) electric supply has been commenced. The 
plant includes a Crompton dynamo, a Kynoch gas engine and a 
wood gas producer. 


РкоѕрЕСст (N.S.W.) Town Council, in conjunction with Blacktown 
Shire Council, has signed a contract for the extension of electric 
supply mains into Blacktown Shire. 


MANLY (N.S.W.) Council have decided to borrow from the Colonia] 
Mutual Life Assurance Society £25 ooo for the purpose of providing 


street electric lighting and extending the mains for supplying 
consumers. 


In connection with the scheme for the erection of hydro-electric 
works on the Humber River, NEWFOUNDLAND, the Premier of the 
Colony is stated to be in London at present in order to obtain 


British financial support. It is proposed to erect plant of about 
23 500 H.P, 


An apparent surplus of /41 722 is shown in the working of the 
SYDNEY City Council's electricity department for the quarter ended 
June 30th. For the first quarter of the year the surplus was 
£2752 15s. 8d. The third quarter is expected to show a still 
better financial result. 


The New Zealand Minister for Public Works announces that the 
plans and specifications connected with the headworks in connection 
with the ARAPUNI hydro-electric scheme are nearing completion, 
and work is procceding on the plans and specifications for the dam, 
generating plant, and transmission system. 


There is a great quantity of water going to waste from the im- 
Mense lake (21 miles in length) formed by means of a dam 158 ft. 
ın height at the Petiyar river water conservation and irrigation 
Works in TRAVANCORE STATE, and we learn from '' Indian Engineer- 
Ing ” that it is now proposed to use the surplus water to generate 
ELECTRICITY FOR SUPPLY in MILDURA and other towns. 


An agreement has been concluded between Sydney (N.S.W.) 
Council and the liquidator of the Northern Sydney Electric Light 
and Power Corporation with respect to the purchase of the poles 
and plant used in supplying electrical energy to the Corporation's 
customers in KIRRIBILLI. The Corporation’s customers will be 
connected to the City Council's mafns as soon as possible. 


The PENANG Municipal Council propose to erect a large new 
electricity station on the Prai wharves, which will have an ultimate 
capacity of 135000 H.P. and will be capable of supplying the 
whole of Penang, Wellesley, and possibly parts of Kedah. There 
will be electric cranes at the Prai wharves, worked by current from 
the municipal station. The tramway system is being adapted for 
the use of railless electric cars.—Reuter's Trade Service. , 


According to recent statistics of ELECTRICITY SUPPLY IN Tas- 
MANIA the two largest undertakings operate hydro-electric plant. 
The biggest is the Government station at Great Lake which has an 
installed capacity of 57000 kW. The second in point of size is 
that of the Launceston City Council, which operate hydro-electric 
plant of 1 700 kW and 337 kW of steam plant, mainly as a reserve. 
Zeehan and Devonport Councils have steam-driven stations of 
450 and 216 kW respectively, and Hobart City Council take 
I 500 kW іп bulk from the Government for tramway purposes. 


The city electrical engineer of SvpNEv (N.S.W.), Mr. H. К. 
Forbes Mackay, who recently returned after a visit to England, 
has reported at some length to the City Council on British 
municipal practice regarding the control and management of trading 
departments. -He thinks, and we certainly agree with him, that 
a business such as the City Council's electricity supply undertaking 
cannot be effectively managed by the entire Council as at present. 
Therefore, he suggests that the control of the Sydney electricity 
undertaking should be placed by the Council in the hands of a 
comparatively small committee, preferably not numbering more than 
five, the members of which should be appointed for not less than 
three years. The members of such a committee would probably 
be sufficiently interested in the conduct of the undertaking to make 
themselves acquainted with, at any rate, the outlines of its financial 
position, and would be able to give the other members of the 
Council and to the public a reasonable explanation of the course 
which the department was following or proposed to follow. Of 
course the Council must retain the right to scttle the general policy 
to be followed, the power of veto over the raising of money and 
large capital expenditure, etc. 


Private or State-owned Railways. 


In the course of the Presidential Address which he delivered to 
the INSTITUTE OF TRANSPORT on Monday night, Sir Sam Fay said 
that from the point of view of the trader as well as the travelling 
public it should be capable of demonstration that controlled private 
ownership was preferable to uncontrolled State ownership. Upon 
management, good or bad, the appreciation or otherwise of a 
railway company's duties to the public as compared with a com- 
pany's rights, would depend the period of freedom from attack on 
private ownership. 


October 6, 1922 


F oreign Notes. 


The 8th Congress of the UNION INTERNATIONALE DE TRAMWAYS 
s being held at Brussels this week. 
Р An economic agreement between POLAND AND AUSTRIA was 
signed on Monday.—Reuter’s Trade Service. 

According to a wireless message from Moscow, the streets of 
Tver are now being illuminated with electric light for the first time 
since 1918. 


The Mexican Government has authorised the MEXICAN RAILWAY 
CoMPANY to proceed with the electrification of the Orizaba and 
Esperanza lines. 


The Allgemeine Elektricitáts Gesellschaft of BERLIN proposes 
to pay a dividend of 25 per cent. and to increase its capital by 
300 ooo ooo marks. 


The CZECHOSLOVAK CABLE MANUFACTURERS have reduced the 
price of cables by a further ro per cent., making the total reduction 
20 per cent.—Reuter’s Trade Service. | 


The Russian Trade Delegation learns from Moscow that extensive 
deposits of kaolin, graphite and manganese have been discovered 
in the ODESSA PROVINCE, and that exploitation has begun. The 
Pottery Trust has ordered тоо ooo poods of kaolin.—Reuter's Trade 
Service. 


The report that an agreement has been concluded between the 
FRENCH AND GERMAN IRON AND STEEL industries is denied in Paris. 
It is added that no group of French business men would enter into 
such negotiations without previously consulting the Government.— 
Reuter's Trade Service. 


GERMAN FREIGHT RATES were increased by тоо per cent. and 
passenger fares, 50 per cent. on October ist, with another roo per 
cent. on November rst. Owing to these railway increases, combined 
with the rising cost of production, the upward tendency of prices is 
likely to continue for some time. т.і 


Electric generating plant for the supply of current to private 
dwellings will be required for the town of EL OcTOAL, NICARAGUA. 
The contract provides that ‘‘all house installations shall be made 
free of charge, excluding globes, lamps or other equipment, apart 
from wiring and fixtures." — Reuter's Trade Service. 


Local capitalists have provided capital for the construction of 
new electricity works at MARACAIBO, the centre of an important 
agricultural and industrial district in Venezuela. The order for the 
machinery will be shortly placed by the Planta Eléctrica del Zulia 
(Province de Zulia), Venezuela.—Reuter's Trade Service. | 


The 25th anniversary of the formation of the ASSOCIAZIONE 
ELETTROTECNICA ITALIANA will be celebrated at Milan this month. 
Several foreign delegates are expected, and during the proceedings, 
which will extend over eight days, various interesting papers will be 
read on the generation, transmission and distribution of electricity, 
on the design of electrical machinery and apparatus, &c. 


Owing to the development of a number of LOCAL INDUSTRIES IN 
Mexico, this Republic is considered to offer a favourable field for 
small lighting plants. Among other towns which are in the market 
for such supplies is Puerto Vallart, in the State of Jalisco. The 
town is small, the population not exceeding 2 ooo, but there are a 
number of industries such ds coffee, corn, sugar cane, coconut and 
bean production, and suitable electric lighting and ice plant is con- 
sidered desirable.—Reuter’s Trade Service. 


A contract has been granted to a newly-established foreign com- 
pany with a capital of 2 ооо ooo dollars (£400 ооо), to work an 
electric tramway of not less than nine miles in length in the town of 
SAN JOSE (GUATEMALA), permission being given to extend the lines 
beyond the city limits to Chimaltenango and Sacatopéquez within 
two years. The Ministry of Promotion, which has granted the 
concession, has stipulated that the line shall not be on the overhead 
trolley system, and that the regulation gauge steel rail be used.— 
Reuter's Trade Service. 


The Vico Electric Tramway Co. is about to extend its lines to 
the neighbouring towns of Redondela, Panjon, Ramallosa, Gondo- 
mar, Bayona and Canido, the extensions comprising about 10:5 
miles. The company will likewise be in the market for a consider- 
able amount of construction equipment, including two types of rails, 
grooved 8o lbs. per yard for half the distance, and Vignoles (бо lbs. 
per yard) for remainder and stecl poles, grooved copper trolley wire, 
rolling stock (passenger and freight cars) motors, converters and 
transformers for four sub-stations, etc. The estimated preliminary 
outlay amounts to £280 000.—Reuter’s Trade Service, 


In view of the altered economic views of the members of the 
Russian Soviet Government, it is of interest to learn from ‘ The 
Izvestiya ” that plans for a new Kusso-GERMAN MACHINERY TRUST 
have been submitted to the Moscow Council of Industry. The 
Russian initiators are former directors of the Baltic Sormovo and 
Southern Metal Companics, and the German parties are agents of 
the Wolff-Haniel interests, which have just formed in Germany a 
combined metallurgical, electrical and shipping concern. The 
Russian parties undertake to find $750 000 foreign capital, to be 
secured on existing industrial establishments, the return of which 
to their owners by the Soviet authorities is the first condition of the 
deal. The Germans will deliver to Russia in the first three years 
machinery, transport and raw materials worth 1 200 ооо gold marks. 
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Companies’ Meetings, Reports, etc. 


BROMLEY (KENT) ELECTRIC LIGHT AND PowzR Co. announces а 
dividend at 8 per cent. per annum, free of tax, for the half-year. 

The UNITED RIVER PLATE TELEPHONE Co. announces a dividend 
at 6 per cent. per annum, tax free, on the ordinary shares for the 
half-year. 

The Ѕтил ENGINE CoMPANY announces that the remaining 
£50 ooo debentures and зо ооо “ A" shares are now offered to 
shareholders at par. 

The CuBA SUBMARINE TELEGRAPH Co. announces an interim 
dividend for the six months ended June 3oth at 5 per cent. per 
annum, tax free, on the ordinary shares. 

The directors of BELL’s UNITED ASBESTOS COMPANY have declared 
an interim dividend on the ordinary shares of 6d. per share, less 
tax, on account of the profits of the current year. The dividend 
will be paid on October 23rd to shareholders on the Register on 
the 7th inst. 

The CENTRAL ELECTRIC SuPPLY Co. announces its intention to 
redeem the /500 ooo eight per cent. secured and guaranteed redeem- 
able notes at a premium of 2 per cent. on April 1st, 1923. Under 
the terms of issue the notes were redeemable in April, 1926, or 
earlier at the company's option. In announcing this decision the 
company states that it is proposed shortly to place before the share- 
holders an alternative proposal, particulars of which are under 
consideration. 

The annual report of the DUMBARTON BURGH AND COUNTY 
TRAMWAYS Co. states that the profit for the year, together with the 
balance brought forward, after providing for interest on debenture 
stock, amounts to £3 889, from which the following appropriations 
have been made :—Sinking fund instalment for redemption of 
debenture stock, {2 272; interim dividend on preference shares at 
the rate of 6 per cent. for the half-year, £1 575, leaving a balance of 
£42. The traffic receipts for the year amounted to £34 888, com- . 
pared with £45 643 for the previous year. In view of the serious 
decrease in receipts since the payment of the interim preference 


. dividend, the directors do not propose to make any further distribu- 


tion for the year to the preference shareholders until the situation 
has been met by effecting further essential decreases in expenditure. 
This is the first occasion on which the company has passed its 
preference dividend. 


New Companies. 

Wilfrid Franois and Co. 
WILFRID FRANCIS AND Co., Lro. (184 572.)— Private company. 
Reg. Sept. 25th. Cap., ќт ооо in £1 shares. Electrical engineers 
and specialists in electric lighting systems, etc. Subscribers: 
J. F. Perry and W. Brooke. Secretary: W. Brooke. Reg. office: 
49, Deansgate, Manchester. 5 


Pombroko Motor and Elootrical Engineering Co. : 

PEMBROKE MOTOR AND ELECTRICAL ENGINEERING Co., LTD. 
(184 652).— Private company. Reg. Sept. 28th. Cap., £2000 in 
Дто shares. To carry on business as indicated by the title. First 
directors: Dr. W. R. E. Williams and J. T. Bennett. Solicitor: 
R. D. Lowless, Town Clerk’s office, Pembroke. 


Irish Power Syndicato. 

IRISH POWER SYNDICATE, Ltp.—Private company. Кер. in 
Dublin Sept. 16th. Cap., £5000 in £I shares. To obtain con- 
cessions for the supply of electricity, etc. First directors : Lt.-Col. 
F. G. Bayley and A. R. H. Campbell. Secretary: R. Studdert. 
Reg. office: 28, Molesworth Street, Dublin. 


C. A. Sidebottom (Dukinfiold). 

C. A. SIDEBOTTOM (DUKINFIELD), LTD. (184 551.)— Private com- 
pany. Reg. Sept. 25th. Cap., £250 in ќт shares. Manufacturers 
of, agents for, and dealers in electrical goods and equipment, 
electrical engineers, etc. First directors : C. A. Sidebottom and W. 
Birtwell Secretary: C. A. Sidebottom. Keg. office: 289, King 
Street, Dukinfield, Ches. 


Lang Squire Wireless Manufacturing Co. 
LANG SQUIRE WIRELESS MANUFACTURING СО,, LTD. (184 609).— 
Private company. Reg. Sept. 27th. Cap. £500 іп /т shares. 
Manufacturers of and dealers in apparatus, machinery, plant and 
accessories for use in connection with wireless telegraphy and 
telephony, etc. Subscribers: C. H. D. Lang and К. С. H. Squire. 
Reg. office: Wales Farm Road, Acton, W. 
Wireless Components. 
WIRELESS COMPONENTS, LTD. 
Reg. Sept. 27th. Cap., £2 ооо in £1 shares. 


(184 624.)—Private company. 
To adopt agreements 


7 with C. G. Lilley for the acquisition of the business carried on by 


him in connection with appliances for wireless telegraphy and 
installations. First directors :—С. G. Lilley and B. A. Starley. 
Secretary: В. A. Starley. Reg. office: 16, Manette Street, 
Soho, W.1. 
sefi ireless. 

CURE. A Meee WIRELESS, Ltn. (184 509).— Private 
company. Keg. Sept. 22nd. Cap. £5 ооо in £1 shares. Manufac- 
turers of and dealers in wireless telegraphy and telephony apparatus 
and components,and erectors and maintainers of receiving, trans- 
mitting and broadcasting stations, ctc. Life directors: H. S. 
Cooke, Н. H. Whitfield. Reg. office: 24, St. Paul's Square, 
Birmingham. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

EDINBURGH PanisH CounciL, October 9th.—Electrical installa- 
tion work in Seafield Poorhouse, Leith. Schedules from Mr. J. M. 
Johnston, 47, Charlotte Street, Leith. 

BELFAST GUARDIANS, October toth.—Electric light wiring and 
fitting in the maternity hospital and certain infirmary wards at the 
workhouse. Specifications from the Clerk, at the workhouse. 

County ОЕ LoNpoN ELEcrRIC SuPPLY Co., October 18th— 
Turbo alternators for Barking power station. Specification from 
Manager and Secretary, Moorgate Court, London, E.C. 

NOTTINGHAM CORPORATION, October 27th.—Two 650 kVA three- 
phase, two 900 kVA six-phase, and one 150 kVA single-phase static 
transformers (section С); three steam turbine driven boiler feed 
pumps, each for 25 ooo gallons per hour; with three exhaust steam 
heating nozzles (section G); four gravity bucket coal conveyors, 
with crushers, etc. (section L); and accumulators, etc. (section M), 
for the North Wilford power station. Specifications, etc., from 
Preece, Cardew and Rider, 8, Queen Anne’s Gate, Westminster, 
S.W.r. 

GENERAL Post OFFICE, October 31st.—Swedish, Finnish, or 
Baltic red fir and home-grown larch or Scotch fir telegraph poles. 
Forms of tender from the Controller, Stores Department, 17-19, 
Bedford 9treet, London, W.C.2. 


AUSTRALIA. 

NEWCASTLE (N.S.W.) Cirv CouNcir.—Bare copper cable (esti- 
mated amount £4 ooo). 

COMMONWEALTH OF AUSTRALIA, October 17th.—Brass and 
ebonite sheets and rods (schedules 39 and 40). Forms of tender, 
etc., from Supply Officer, Room тог, Australia House, Strand, 
London, W.C.2. 

MACKAY (QUEENSLAND) City CouNcir, January 3rst.— Boiler 
and generating plant, switchboard and transformers.  Particulars 
from Frew and Bridger, Queen Street, Brisbane.—Reuter’s Trade 
Service. 


BRAZIL. 

S. Luiz po MARANHAO MUNICIPALITY, November 27th.*— 
Thirty years’ concession for extension of electricity supply and 
tramway undertakings. 


EGYPT. 

EGYPTIAN STATE RAILWAYS, TELEGRAPHS AND TELEPHONES 
DEPARTMENT, October 30th.—Direct-coupled steam engine and 
alternator and switchboard for Electric Power House, Gabbary. 
Specification, etc., can be obtained at the Stores Department, 
Saptieh (Cairo), or Gabbary (Alexandria), or from the Administra- 
tion’s inspecting engineer in London, Major J. S. Liddell, C.M.G., 
D.S.O. 

ADMINISTRATION OF PORTS AND LIGHTHOUSES, ALEXANDRIA, 
December 20th.*—Lifting apparatus for the Port of Alexandria, 
including six 2 500 kilog and two double power 2 500-5 ooo kilog 
electric cranes ; eight 500 kilog balcony cranes; eight 1 500 kilog 
electric lifts ; also supply and laying of rails. 


MONTEVIDEO, 4 

. STATE ELECTRICITY SUPPLY Works, MONTEVIDEO, November 
11th.*—Turbo-alternator of 10000 kW capacity to run at 3 000 
revs. per min., with condensing plant and accessories. 


NEW ZEALAND. 

WAIRARARA ELECTRIC POWER BOARD, CASTERTON, November 
25th.—Hydro-electric plant, and steel pipes, — Reuter’s Trade 
Service, 

DEPARTMENT OF PUBLIC Works, WELLINGTON, November 28th. * 
—(1) Two exciter transformers. (2) Outdoor and indoor switch- 
gear for Khundallah sub-station of Mangahao power scheme. 

SOUTHLAND POWER BoaRp, December 15th.*— Plant and material 
for Monowai hydro-electric development, including two 3 200 Н.Р. 
turbines, two 2 350 kVA a.c. generators, two 75 kW exciters, one 
бо cell 300 AR battery, one battery charging set, penstock pipes, 
valves, switchboards, switchgear, cables, transformers, etc. 

DEPARTMENT OF PUBLIC WoRKS, WELLINGTON, January 9th.*— 
Electric travelling cranes, for loads up to 27 tons, in connection 
with the Waikato power scheme (section 58) 


DUNDEE Corporation have accepted the tender of the Union 
Cable Co. for 750 yards of Lt. cable, 460608 10s. 

BATTERSEA (London) Council have accepted the tender of Fraser 
and Chalmers for air cooling plant for 5 ooo kW turbo alternator, 
£1 035. 

BETHNAL GREEN (London) Council have accepted the tender of 
British Insulated and Helsby Cables, Ltd., for 12 months’ supply 
of cable. . ` 

BELraAsT Tramways Committee have accepted the tender of the 


Foundation Co. for reconstructing the second section of the tramway 
permanent way. 


The tender of W. Thomasson and Co. has been accepted for 


electric light. wiring and fitting at SHREWSBURY Joint General 
(Hospital, at £768. 


* Particulars from the Department of Overseas Trade. 
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Torquay Electricity Committee have accepted the tender of the 
Stirling Boiler Co. for boiler house plant for the new power station 
at Newton Abbot, at £16 697. E 

REIGATE Corporation have accepted the tender of Callender's 
Cable and Construction Co. for high-pressure feeders and extensions 
to distribution net work, £4 156 15s. 3d. 

Sir Ganga Ram, Lahore, has placed an order with Vickers, Ltd., 
for water turbines and electrical plant for the purposes of power 
development on the Barı Doas CANAL, in the Punjab. 

The LANCASHIRE ELECTRIC POWER Co. have placed an order with 
the British Electric Transformer Co. for ten 4 250 kVA- 33 ооо V 
transformers, required in connection with linking-up arrangements. 

HAMMERSMITH Electricity Committee have accepted the offer of 
Gwynne's Engineering Co. to supply a boiler-feed pump on a free 
trial, the Council having the option of purchase or return at the end 
of the trial. 

GLAscow Corporation have accepted the following tenders for 
tramway material: Thos. Bolton and Sons, trolley wire; Fleming 
Birkby and Goodall, insulated bolts; Johnson and Phillips, v.i.n. 
cable; Western Electric Co., lead-covered cable. 

SALFORD Electricity Committee have accepted the following 
tenders :—Ferranti, Ltd., тоо kVA transformer, £135 ; Metropolitan- 
Vickers Electrical Co., switch cubicle, {197 ; and 500 kVA trans- 
former, £411 3s. 5d. ; J. Chapman and Sons, erection of transformer 
sub-station, £694. 

Essex County Council have accepted the following tenders in 
connection with the electric lighting of Harold Court sanatorium : 
Crossley Bros., 12 h.p. paraffin engine, £186 17s. ; Chloride Electrical 
Storage Co., accumulators, £201 15s. 6d.; W. Watkin and Son, 
dynamo and wiring, £804; H. Davis, builder's work, £160. 

WIMBLEDON Corporation have accepted the folowing tenders :— 
Metropolitan-Vickers Electrical Co., 3000 kW single-phase high- 
pressure turbo-alternator, with Hicks, Hargreaves connecting pipe- 
work, valves and condensing plant, {18 141 10s. ; British Electric 
Transformer Co., four 1 155 KVA, transformers £3 366 115. 6d. 


Hackney (London) Council have received the following tenders, 


for 20 electric house-refuse collecting vehicles. The figures show 
the prices per vehicle, and some particulars are given of the batteries 
with which the vehicles are equipped :—Clayton Wagons, Ltd., 
Chloride IMV ro, 44 cells, 323 Ah, £770; Elite Electric Vehicles, 
Ltd., Tudor 80 cells, 250 Ah, £825; Electromobile, Ltd., Chloride 
IMV ro, £868 ; Electricars, Ltd., Edison A8, бо cells, 70 V, зоо Ah, 
£1 526; Chloride IMV 9, 36 cells, 290 Ah, £1276; Garrett 
and Sons, Chloride IMV 9, 44 cells, 293 Ah (recommended 
for acceptance) £750; D.P. lead acid, 44 cells, 360 Ah, 
£732; Ni-Fe. Nickel iron, бо cells, 380 Ah, £1041; Edison, 
бо cells, 375 Ah, £1 276; Ransomes, Sims and Jefferies, Chloride 
IMV 9, 40 cells, 290 Ah, £780; Ni-Fe., бо cells, {1 252; Edison, 
60 cells Aro, 375 Ah, £1607; Newton Bros, (Derby), Chloride, 
44 cells, 290 Ah, £914; General Vehicle Co., G.V. 10, 44 cells, 
3e0 Ah, £750; General Electro-Motives, Ltd., Chloride IMV ro, 
42 cells, 325 Ah, £986. 


Prices of Metals, Chemicals, etc. 


TUESDAY, October 3, 
— Price. Inc. Dec. 
Best Selected .. per ton {66 о o — — 
Electro Wirebars.. ,, £72 10 Oo {fi 5 о — 
H.C. Wire, basis .. per lb. os. rołd. — u 
Sheet sa E 2 os, 1ojd. — — 
Phosphor Bronze Wire (Telephone) — 
Phosphor Bronze Wire, 


basis .. per lb. rs. 2}d. — id. 
Brass 60/40— | 
Rod, basis os " 7d. — — 
Sheet, basis $a " 93d. — — 
Wire, basis x vi roid. — — 
Pig Iron— : 
Cleveland Warrants perton {4 17 6 — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 0 o — —, 
Lead Pig— 
English .. es " £26 о о 155. 
Foreign or Colonial 5 £24 12 6 13s. od. 
Tín— | 
Ingot T a Е £164 то о {217 6 — 
Wire, basis .. per lb. 2s. 23d. id. — 
Aluminium Ingots .. perton {100 o o — — 
Spelter .. T si - 432 12 6 5s. — 
Mercury vs .. per bottle £13 5 o — 5S. 


Sulphur (Flowers)—Ton {9 


Sodium Chlorate—Per lb. 3d. 
» (Roll-Brimstone)— per ton 


Sulphuric Acid (Pyrites, 168°) 


£8 10s. er ton, £7 тоз. 
Sodium Bichromate.— Per lb. 5d. Copper Sulphate.—Per ton, 
Boric Acid (Crystals). Per ton {60. £26. = 


Rubber.—Para fine, тоф4.; plantation rst latex, 83d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W. T. Henley's Telegraph 
Works Company. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


{[Notz.—The publication of extracts from the " Registry of 
County Court Judgments ” does not imply inability to pay on the 
of the persons named. Many of the judgments may have 
settled between the ies or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 
ARCHER, ARGENT AND CO., 89, Abbey Road, St. John’s Wood, 
electrical engineers. ХІІ 16s. 8d. August 28th. 
ARMATURE REPAIR CO., 28, Cross Street, Hatton Garden, 
E.C., electrical engmeers. {23 6s. 5d. August 24th. 
CRAY INSTALLATIONS, LTD., Southampton, electrical engineers. 
£70. August 28th. 
ELECTRIC RADIATION CO., 180, Drury Lane, W.C., electrical 
engineers. {то IIs. ӨЧ. August 28th. - 
HAMPSTEAD ELECTRICAL CO., LTD., 355, Finchley Road, 
N.W., electrical engineers. {20 3s. 6d. August 16th. 
RIGBY, Mr. J. H., 22, Higher Hillgate, Stockport, electrical 
engineer. £16 16s. 4d. August 17th. 
SPARK ENGINEERING WORKS, High Street, Finedon, electrical 
and manufacturing engineers. {12 105. 3d. August 12th. 
STEPHENS AND CO., 10, St. John’s Lane, Gloucester, electricians- 
£20 16s. rod. August roth. 

STERLING, WILLIAM (trading as SOUTH WALES ELECTRI- 
CAL CO.), 239, Central Market, Cardiff, electrical factor. 
£49 45. 6d. August 25th. Р 


Bill of Sale. 


SUKIASSIAN SARKIS BALTHAZAR, 12, Roxborough Avenue, 
Harrow-on-the-Hill, trading as B. SUKIASSIAN and the 
PRINCESS ELECTRICAL CO., 100, Strand, W.C., general 
merchant. (Of property at 12, Roxborough Avenue). Septem- 
ber 25th, £240. 


Deed of Arrangement. 


WALSH, MARGARET (widow), and BARON, HARRY, electrical 
engineer, trading at St. Peters Street, Blackburn, as H. C. 
WALSH,. Filed, September 25th. Trustee, W. H. Marsden 
43, Preston New Road, Blackburn, I.A. Liabilities unsecured 
{т 065; assets, less secured claims, £I 320. 


Private Meetings, etc. 


[Inclusion under this heading does not necessarily imply failure, 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 


FULLER'S UNITED ELECTRIC WORKS, LTD.— Meetings of 
creditors and shareholders on Monday approved of a scheme of 
reconstruction outlined by Sir Arthur A. Whinney, who stated 
that the company was incorporated on March 30th, того, to 
acquire the undertakings of J. C. Fuller and Son, Ltd., the 
Fuller Accumulator Co., Ltd., Fuller’s Wire and Cable Co., 
Ltd., and Fuller’s Carbon and Electrical Co., Ltd. The 
purchase price was fixed at {200 ooo, and was satisfied by the 
allotment of 50 ooo preference shares of Z1 each fully paid and 
150 000 ordinary shares fully paid. The authorised capital 
was £500 000, divided into 250 ooo 8 per cent. accumulative 
preference shares and {250000 ordinary shares. Of those, 
250 000 preference shares and 151 507 ordinary shares were 
issued. In July, того, further capital was required, and an 
issue of £200 000 7 per cent. short-term notes were issued, 
which did not carry preferential rights. The proceeds of that 
issue were applied in paying off the loan to the company's 
bankers, amounting to /165000. The result of the trading 
for the year ended March 31st, 1920, was a profit of £48 045 ; 
for the year ended March, 1921, there was a loss of £129 000, 
and for the period to March, 1922, there was a loss of £70 380, 
without charging depreciation. In 1922 the company was 
pressed by its creditors, and he (the speaker) was called in to 
prepare a statement of the company's affairs, which he made 
up to July 31st last. From that statement it would be seen 
that the assets consisted of freehold land and buildings, plant, 
loose tools, book debts, stock-in-trade, and cash, which 
amounted to /501 599, and he estimated their values as a 
going concern at /479 140. Deducting preferential creditors 
for rates and taxes and security by partly secured creditors, 
there remained /322 288. The liabilities, consisting of pre- 
ferential creditors, creditors partly sccured and unsecured, 
amounted to /258 345. There was therefore a surplus as 
regarded creditors, subject to realisation, of £63 943. Тһе 
secured creditor was the National Bank of Scotland, who held 
a mortgage ‘ebenture over the whole undertaking of the 
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company for an advance they made of £150 ооо. The scheme 
for the reorganisation of the company provided that the pre- 
ference share capital should be reduced from {1 to ros. per 
share, and the ordinary shares from {1 to 15. In order to raise 
funds to provide for the continuation of the business and dealing 
with the National Bank of Scotland, it was proposed to create 
£200 000 6 per cent. mortgage debenture stock, of which 
£180 ооо would be dealt with as follows: {100000 to be 
accepted by the National Bank of Scotland in exchange for 
existing debentures, and £80 ooo were to be subscribed for as 
to £50 ooo by the existing 7 per cent. noteholders, and as to 
£30 ooo by the preference shareholders. It was proposed that 
the 7 per cent. noteholders should have the right of converting 
their notes at par into income debenture stock upon surrender 
of the said notes to the company, thus becoming secured 
instead of unsecured creditors as at present, but conditionally 
upon their subscribing for mortgage debenture stock to the 
extent of 25 per cent. of their noteholding. Such mortgage 
debenture should also carry with it as bonus, the right to an 
allotment of one ordinary share of 1s. fully paid for each £1 
of stock taken up, thus enabling the subscribers to obtain a 
share in any prosperity which might arise from the future 
operations of the company. Noteholders who did not exercise 
their conversion rights would remain as unsecured creditors of 
the company, but the due date of their notes would be post- 
poned until 1932, and interest would be reduced to 5 per cent. 
per annum, less tax. As regarded preference shareholders, it 
was proposed to raise the sum of /30 ooo from among them by 
inviting them to subscribe for /30 ooo of the mortgage deben- 
ture stock. Such debenttre stock will also carry with it as 
bonus the right to an allotment of one ordinary share of rs. 
fully paid for each /1 of stock taken up. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Bankruptcy Information. 


HAXBY, Charles Johnson, and BRADY, Edward, ra, East Parade, 
Harrogate, in partnership under the style of HAXBY AND 
BRADY, electrical engineers. First meeting, October 16th, 
3 p.m., and public examination, November 3rd, 2.30 p.m., 
Court House, Raglan Street, Harrogate. 


OGDEN, William Edwin, 3, Prince’s Street, Stockport, Lancaster, 
electrician. Receiving order, September 28th.  Debtor's 
petition. 

WHITE, W. R., lately carrying on business at Golden House, 
29, Great Pulteney Street, London, electrical agent. Re- 
ceiving order, September 28th. Creditor’s petition. First 
meeting, October 11th, ri a.m., and public examination, 
December 12th, 11 a.m., Bankruptcy Buildings, Carey Street, 

London, W.C.2. 


Notice of Dividend, 


BLOWER, Arthur Ernest, Braeside, Uxbridge, late 1 and 3, Pauls 
Bakchouse Court, Godliman Street, London, under the style of 
BLOWER AND COOPER, electrical engineer merchants. 
Amount рег /, 4s. 5d. First and final. Payable, any day 
(except Saturday) between the hours of 11 a.m. and 2 p.m,, 
Bankruptcy Buildings, Carey Street, London, W.C.2. 


Notices of Intended Dividends. 


GILL, Frederick John, 26, Hardwick Street, Buxton, Derbyshire, 
electrical engineer. Last day for receiving proofs, October 18th. 
Trustee, J. G. Gibson, Official Receiver, Byrom Street, Man- 
chester. 


HALLETT, Graham Moore, 7, King Street, Frome, electrical 
engineer. Last day for receiving proofs, October 21st. 
Trustee, J. P. Emett, 18, Nicholas Street, Bristol. 


MORRISON, Roy Thomas, 82, Lumb Lane, Bradford, electrical 
engineering contractor. Last day for ,receiving proofs, 
October 18th. Trustee, W. Durrance, Official Receiver, 12, 
Duke Street, Bradford. 


Partnerships Dissolved. 


KEATING AND RUMENS (Thomas KEATING and Percy John 
RUMENS), electrical engineers, 40, The Broadway, Winchmore 
Hil, as from November 26th, 1921, by order of the Court 
dated June 20th, 1922, so far as concerns the said Thomas 
Keating, who, from the last-mentioned date, is no longer 
a partner in the business. 


PATTISON AND PARTNER (Charles Matthew PATTISON and 
Henry Horatio HARDING), automobile, electrical and con- 
sulting engineers, Gate Garage, Denholme, near Bradford, 
by mutual consent as from September 21st, 1922. Debts 
received or paid by H. H. Harding, who continues the business. 
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Books Received. 


“ Cable Spans.” By E. Parry, B.Sc. (London : English Electric 

“The Fair Wages Clause." (London: The Labour Party, 33, 
Eccleston Square.) Рр. 15. 3d. | 

“The Chloride Chronicle." August, 1922. (Manchester: The 
Chloride Electrical Storage Со.) 24. 

Science Abstracts. Section A—Physics. August 315%, 1922 
(London: E. and F. N. Spon.) 25. 6d. 

“ Wireless Valves Simply Explained." By J. Scott-Taggart 
(London: Radio Press.) Pp. 134. 28. 6d. net. 

The Journal of the Institution of Electrical Engineers. July, 
1922. (London: E. and F. N. Spon.) ros. 6d. 


Universal Directory of Railway Officials, 1922. (London: 
Directory Publishing Company). Pp. 644. 20s. 

Science Abstracts. Section B.—Electrical Engineering. August 
31st, 1922. (London: E. and F. N. Spon.) 2s. 6d. 


“ Industrial Negotiations and Agreements." (London: The 
Labour Party, 33, Eccleston Square. Pp. 76. 2s. 

“ Sparking Plugs." By A. P. Young and Н. Warren. (London 
Sir Isaac Pitman and Sons.) Pp. 102. 2s. 6d. net. 

The Electrical Contractors' Year Book. 1922-23. (London: 
Electrical Contractors’ Association.) Pp. 314. 2s. 6d. 


“ Manual of Reinforced Concrete." By C. F. Marsh and W. Dunn. 
4th edition. (London: Constable) Pp. xvi--504. 21s. net. 


Standard Handbook for Electrical Engineers. Fifth edition. 
(London: McGraw-Hill Publishing Company.) Pp. xviii.+2 137. 
308. 

“ Mechanism of Lubrication.” By William Stone. (Melbourne: 
Industrial Australian and Mining Standard.) Pp. 40. 2s. 8d. postage 
paid. . 

“ Diesel Engines for Land and Marine Work." By A. P. Chalkley. 


B.Sc. 5th edition. (London: Constable). Pp. xvii+330. 218, 
net. 


" Technical Electricity." By H. T. Davidge and R. W. Hutchin- 
son. (Cambridge: University Tutorial Press) Рр. хіі+514. 
тоз. ба. 

'" Electrical Circuits and Connections.” By W. R. Bowker. 


Third edition. (London: Crosby Lockwood and Son.) Pp. xii.4- 
211. 155. net. | 


“ A Dictionary of Applied Physics." Edited by Sir Richard 
Glazebrook. "Vol. IL, Electricity. (London: Macmillan and Co.) 
Pp. 1104. 63s. net. | 


Forty Years Ago. 
** The Electrician,” October 7th, 1882. 


A TELEPHONE LINE WITHOUT INsULATORS.— The Evansville 
(Ind.) Telephone Exchange Company work 400 miles of line without 
insulators of any kind, the wires being simply attached to the poles. 
It is even stated that this line has been found to work better than 
one on insulators. 

CROOKE'S LAMP.—On the occasion of a conversazione held at 
the London Hospital, Whitechapel, on Tuesday night, parts of 
the hospital were lighted by means of forty of Professor Crooke's 
incandescent lamps of twenty-five candle power each, the current 
being derived from a Gülcher dynamo machine. i 

A LITTLE Foccv.— The little town of Petersfield, in Hampshire, 
has been debating as to whether or not the electric light should 
grace its streets. A provincial contemporary reports that its 
authorities have been recommended by a good authority to adopt 
the Swan lamp, but then makes the rather comical statement that 
this authority “considered that two wires giving a light of 16 
candle-power would be sufficient." Our provincial contemporary 
has something to learn evidently. 


. Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


` А 


THE CABINET MAKER.—" Furnishing for Comfort ”; “ Modern 
Furniture Design " ; ‘ The British Industries Fair, 1923." 

THE CHEMICAL AGE.—" Industrial Applications of the Colloid 
Mill," by Dr. S. P. Schotz ; “ The Properties and Composition of 
Decalin," by J. B. Coleman and Р. Bilham; ‘“ The Uses of 
Tellurium,” by Н. A. Doerner. 

THE FRUIT GROWER.—-" A New Apple Insect Pest” : “ Harro- 
gate Fruit Show and Congress ”; “ Food of the Wood Pigeon.” 

GARDENING ILLUSTRATED.—" Standard Rose Trees " ; “ Tomato 


1 


Culture”; “ Flower Cutting and Packing.” 
THE Gas WoRLD.—Special Monthly Coking Section: " Factors 


Influencing the Yield of Ammonia " ; '' The Best Calorific Value 
of Gas to Declare.” 

THE HARDWARE TRADE JoURNAL.—" The Safeguarding of 
Industries Act: Report on Wire Nails”: “ Chats on Silver and 
Plate ' ; “ The Development of Stainless Steel.” 
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Arrangements for the Week. 


MONDAY, OCTOBER 9th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 
(Western Centre.) 
6 p.m. At the Merchant Venturers’ Technical College, Bristol. 
Address by Mr. F. Tremain, Chairman. 


TUESDAY, OCTOBER 10th. 
CIRCLE OF SCIENTIFIC, TECHNICAL AND TRADE JOURNALISTS. 

3.15 p.m. At Showrooms of Messrs. Holophane, Ltd., Elverton 
Street, Vincent Square, London, S.W.1. Demonstration 
of latest methods of Scientific Illumination. 

NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 

6.45 p.m. At St. Bride’s Institute, Bride Lane, Ludgate 
Circus, London, E.C.4. Lecture on '' Single Phase Com- 
mutator Motors, their progress and reasons why they 
demand the attention of power engineers," by Mr. F. 
Creedy. i 

INSTITUTE OF METALS. (BIRMINGHAM LocaL SECTION.) 

7 Р.т. At ће Chamber of Commerce, New Street, Birmingham. 

Address by Dr. F. Johnson, Chairman. | 
INSTITUTE OF METALS (ScorrisH Locar SECTION). 

7.30 p.m. At the Institution of Engineers and Shipbuilders in 
Scotland, 38, Elmbank Crescent, Glasgow. Address by 
Mr. James Steven, Chairman. 

INSTITUTE OF INDUSTRIAL ADMINISTRATION. 

8 p.m. At London School of Economics. Clare Market, 
London, W.C.2. Paper on “ Training for Administration 
in Industry," by Capt. H. Riall Sankey. 

INSTITUTE OF HEATING AND VENTILATING ENGINEERS. 

8.15 p.m. At Caxton Hall, London, S.W.1. Paper on '' Some 
points in the Law of Heating Engineers’ Contracts," by 
Mr. R. Fortune. 


WEDNESDAY, OCTOBER 11th. 
INSTITUTE OF HEATING AND VENTILATING ENGINEERS. 

3 p.m. At Caxton Hall, London, S.W.1. Paper on '' Heating 

and Ventilating of Passenger Ships,” by Mr. J. L. Musgrave. 
INDUSTRIAL LEAGUE AND COUNCIL. . 

7.30 p.m. At Caxton Hall, Westminster, London, S.W.1. 
Lecture on '' Labour ; its Status and Reward," by Mr. D. 
A. Bremner. 


THURSDAY, OCTOBER 12th. 
THE OPTICAL SOCIETY. 

7.30 p.m. At the Imperial College of Science and Technology, 
South Kensington, London, S.W.7. Papers on “А Phy- 
sical Study of Coma," by Dr. L. C. Martin, and '' The 
Structure of Sand-Blasted and Ground Glass Surfaces,” 
by Мг. F. W.$Preston. : 

INSTITUTE OF METALS (LoNpoN Locar SECTION). 

8 p.m. Atthe Institute of Marine Engineers, 85, The Minories, 
Tower Hill London, Ел. Address by Dr. D. Hanson 
(Chairman). 


FRIDAY, OCTOBER 13th. | 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION, 

7.30 p.m. At Caxton Hall, London, S.W.1. Salesmanship 
Conference. Paper by Mr. W. E. Bush on *' Salesmanship 
in Relation to Lighting." 

INSTITUTE OF METALS (SHEFFIELD LocarL SECTION). 

7.30 p.m. At the Mappin Hall, University of Sheffield, St. 
George's Square, Shefficld. Postponed Annual General 
Meeting, followed by Paper on ‘‘ Non-Ferrous Foundry 
Practice," by Mr. Р. Longmuir. 


The Audiometer as Witness. 


On behalf of a defendant, who was summoned at the Bromley 
(Kent) Police Court, last week, for driving a motor-cycle with an 
ineffective silencer, THE Low AUDIOMETER was produced. It was 
explained to the court that the instrument contained a diaphragm 
to which was attached a very small mirror. An electric light was 
allowed to fallon the mirror, and this reflected a spot of light on to a 


film which could be moved like a cinematograph by turning a . 


handle. When any machine passed the trumpet-shaped end of 
the instrument the entering sound-waves vibrated the diaphragm 


and mirror, and there was produced on the film a photograph of a ` 


spot of light which moved with the varying intensity of the noise. 
Photographic records of the noise caused by defendant's motor- 
cycle were produced and showed that defendant's machine was con- 
sidcrably quieter than one with an ordinary silencer, and very much 
more silent than one with an open exhaust. It was stated that 
the audiometer had been used in connection with the noise made 
by anti-aircraft and machine-guns and in the Tube railways, and 
as a result noises had been located and remedied. 
After hearing the evidence the Bench imposed a fine of Ios. 


THE EASTERN TELEGRAPH COMPANY announce the payment by 
warrants on November 1st of interest for the half-year ending 
October 31st on their four per cent. mortgage debenture stock. 


" 
r 
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Patent Record. | 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published has been 
specially compiled by Mzssns. Мавори, ELLIS & Co., Chartered Patent Agente, 
70 and 72, Chancery-lane, London, W.C. 


x CowPLETE SPzCIFICATICHG. 
182 496 LunBosuHEz, N. Е. X-ray photography. (5/1/21.) 


157 865 BossELMANN, К. Method of and means for regulating an electric central^ 


station and sub-station. (15/9/19.) 
182 506 Imray, O. Y. Areal representative of Imray, O. (deceased) (Pittsburgh 
Transformer Co.) Tanks for electrical transformers. (3/2/21.) 
Beaver, C. J., and CLAREMONT, E. A. Insulation of electric cables. (1/3/21.) 
182 512 Богев, H. J. Electric fuses. (4/3/21.) 
182 516 ОоміѕтнокРЕ, Н. Sr. J. ре А. Therinionic valves particularly applicable to 
wircless signalling. (7/3/21.) (Cognate application, 14052/21.) 
182 533 RELAY Automatic TELEPHONE Co., LTD., and EDWAR ps, W. D. Automatic 
and semi autornatic telephone systems. (30/3/21.) 
182 534 SATCHWELL, L. Electric motor controllers. (30/3/21.) (Cognate applica- 
tion, 2785/22.) 
182 535 BBrTICA, A., Mazza, G., and MACCHIONI, А. Reciprocating electric motors 
: and percussive tools embodying such motors. (31/3/21.) 
160 828 Skorrix, J. Dry cell, particularly adapted for use with electric pocket- 
lamps. (31/3/21.) (Convention date not granted.) 
182 539 Percivat, S. (Woopwonrth, L. B., ТкЕСАЅКІ5, S. T., CENTRAL MINING AND 
INVESTMENT CORPORATION, Ltp., and TRANSVAAL CONSOLIDATED LAND 
AND ExPLoRATION Co., Lro.) Magnetic separators. (31/3/21.) 
182 543 DuNLoP, К. B. Call-recording device for telephone instruments. (1/4/21.) 
182 553 Tucker, J. B. Switches of the quick make-and-break type. (2/4/21.) 
182 558 Sykes INTERLOCKING SIGNAL Co., Ltp., W. R., HENDERSON, J. H., TipprE- 
MAN, E. S., and RussELL, F. V. Electrically operated bells or like 
- signalling instruments. (2/4/21.) 
182 559 LAMBERT, G. Wind-driven electric generating sets. (4/4/21.) 
161 192 CLARK, W. С.  Electro-fining glass furnace. (6/4/20.) . 
182 584 IRELAND, P. M. ре С. Trolley-pole safety appliance for electric trams and 
the like. ME) 
182 586 Stewart, C. J., Stainer, W. W., and Burn, L. Chronometric electric 
switches and like control devices. (13/4 0 
182 591 SHERGOLD, F., and Epison-Swan ELECTRIC о., тр. Quick make-and- 
break electrical switches. (16/4/21.) 
161 956 icy ns p i) electric fuses or safety devices and insulators. 
16/4/20. 
182 592 Bray, E. N. Electrically-actuated mechanism for producing sliding or 
rotary motion. (19/4/21.) 
182 595 Pitr, W. А. Electric train-lighting apparatus. (20/4/21.) 
182 596 20мвоні, H. Jacct-. Automatic cut-out or switch for electrically-heated 
apparatus. (21i/4/21.) К 
182 602 BAERLOCHER, R. F. Contactor controllers for electrical purposes. (25/4/21.) 
182 608 Zeccuini, А. Electric lighters for cigars and the like. (27/4/21.) (Addition 
#0-162 296.) 
182 614 Bitzi, R. W., and Hearn, Н. Electric switches. (2/s/21.) 
182 615 Darte, W. H. Auxiliary electric light for use with acetylene lamps and the 
like as used on motor-propelled vehicles. (2/5/21.) 
182 619 GiNDRE, E. Cable-attaching device particularly applicable to the fixing of 
electric cables to carbon brushes. (3/5/21.) 
182 623 e у" A. Manufacture of metal tubes by electrolytic deposition. 
4/5/21. 
182 629 RC J. H. Current-distributors of electric ignition systems. 
11/5/21. 
182 633 Ѕтлмвкоок, К. L., and MunpDLE, W. S. Electric locomotives. (17/5/21.) 
164017 Акт.-Сезѕ, Brown, Воуев: ETCre. Arrangements for diminishing magnetic 
dispersion in electric transformers. (2/6/20.) 
182650 Nye, C. С. W., Goopman, С. G., and Draper, T. D. Galvanic medical 
appliances, (6/10/21.) 
266 113 о еко ErECTRICAL Co., Lro. Electrical insulators. 
7/7/20. А 
167 153 Krupp Акт.-Скѕ., F. Electromagnetic chucking devices. (26/7/20.) (Addi- 
tion to 147 590.) 
164 754 Drover, L., and THomas, А. Telephone systems. (16/6/20.) 
178 397 VARRET, R. E. J. Electric condensers. (1 1/4/21.) 
165 036 Drover, L., and THomas, А. Telephone systems. (17/6/20.) (Addition to 
164 754.) 
182671 GREENWOOD, J. W. Loud-speaking devices for wireless receiving sets, 
telephones, telegraphs and the like. (20/6/21.) 
182 679 KoLxiN, T. Arrangement and construction of electrodes in apparatus for 
electrolising fused materials. (27/6/21.) 
182 680 Twiss, С. V. Electric switches. (27/6/21.) 
182 690 Denn, F. B. (NattonAL Pneumatic Co.) Electrically controlled fluid- 
pressure-actuated motors for operating doors, gates and other like 
members. (12/7/21.) 
182 706 Lucas, H., Lucas, O., and Turner, W.C. Electric switches. (28/7/21,) 
169 997 ABRAHAM, Н. Wircless telegraphy. (6/10/20.) 
174 084 Frick, О. Electric-induction furnaces. (15/1/21.) 
176 342 SIEMENS AND HALSKE AKT.-GES. Closed-circuit magnetic switches. (3/3/21.) 
177 159 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electric circuit-interrupters. 
14/3/21.) А 
182 822 рать G., and Lairp, J. К. Electrical heating and cooking apparatus. 
30/7/21.) 
157 262 TRAUN's FORSCHUNGSLABORATORIUM GES., Н. О. Electric motors. (10/1/21.) 
157 263 TRAuN's FonscuuNGsLARORATORIUM GES., Н. O. Process and apparatus 
for converting staticatinospheric electrical energy into dynarnic-elcctrical 
energy of any suitable high periodicity. (10/1/21.) 
157 396 BoLLINGER, Н. Automatic electric switches. (19/8/13.) 
157 408 GES. FOR DRAHTLOSE TELEGRAPHIE. Means for modulating the periodicity 
and potential of alternating current supply. (24/12/19.) 
182 839 WESTERN ELECTRIC Co., LtD. (WESTERN ELECTRIC Co., Inc.) Telephone 
systems. (21/1/21.) 
159 136 CauPHOS, С. Conncction system for electric transformers. (т 2/2/20.) 
182 853 Сил, Н. A. (DEUTSCHE TELEPHONWERKE GES.). Telegraph or telephone 
systems with amplifiers.  (8/3/21.) 
159 903 StcnaL GES. Differential method and device for the electrical navigation of 
ships. (12/3/20.) 
182 865 GARDINER, W. Огу storage batteries. (15/3/21.) 
182 867 GiLL, Н. A. (DEUTSCHE TELEPHONWERKE GES.). Circuit arrangements for 
multiplex cable telegraphy and telephony. (15/3/21.) 
182 870 Youwc, F. B., and <мітн, B. S. Means for detecting faults or breaks in 
submarine electric cables. (30/3/21.) 
182 878 SPAcNvoOLO, V., and Ursixats, M. Mounting for trolley poles whereby the 
pole automatically descends should the trolley leave the line. (4/4/21.) 
I61 187 McCaa,D.G. Method of an apparatus for recciviog high-frequency electric 
signals. (6/4;20.) (Addition to 155 244.) 
168 848 La METALLURGIQUE ELECTRIQUE (Soc. ANoN.). Electro-magnetic cut-outs. 
(6/9/20.) 
168 зоо TELEGRAPHON Ges. Device for automatically making and breaking an 
electric circuit with the commencement and ceasing of speakiug currents 
and similar electric oscillations. (24,8 20.) 
16r 580 uo WIRELESS TELEGRAPH Co., Lro. Reception of radio signals. 
(9/4/20. 
182 895 CALVERLEY, J. E., and HicuriELD, W. E. Electric commutators, (8/4/21. 
182 896 Joer. sen., H. F. and Torr, jun., H. F. Dynamo-electric machinery. (9,4,21. 
(Cognate application, 198 30/21.) 


The Electrician. 405 


182 898 Morcan, S. B. Dynamo-electric machines. (9/4/21.) 

182 899 WirKINs, E. C. Electric voltage regulators. (9/4/21.) 

182 923 BRITISH THomson-Hovuston Co., LTD. (GENERAL ELECTRIC Co.) Electro- 
magnetic switches. (12/4/21.) 

182 928 BARTHOLOMEW, Н. С. Telautography. (13/4/21.) 

182 932 PETERSEN, W. H., and ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. 
Retarding devices for electric relays. (13/4/21.) 

182949 Hunt, A. H. Electric switch. (15/4/21.) 

182 951 BuTLERS, Lrp., and REEvEs, A. Electric switches. (18/4/21.) 

182956 WESTERN ELEcTRIC Co., LtD., and DrAxiN, G. Telephone hand-sets. 
(20/4/21.) | | 

162 251 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electro-magnetic switches 
or contactors. (23/4/20.) е 

182 965 Квк, С. Electric burglar alarms. (26/4/2т.) (Addition to 181 171.) 

182 970 Davies, W. Lancpon-, and Soames, A. Electric welding and apparatus 
therefor. (28/4/21.) (Cognate application, 34224/21.) А 

182 977 BristOL TRAMWAYS AND CARRIAGE Co., Ltp., and Payne, B. А. Electric 
switches. (29/4/21.) : | 

182 996 SroNE AND Co., Lrp., J., and DARKER, А. Н. Automatic reversing switch 
or pole-changing mechanism for dynamo-electric machines. (т 3/5 /21.) 

183012 Heap, B., and CHLORIDE ELECTRICAL STORAGE Co., LTD. condary 
electric batteries or accumulators. (25/5/21.) See 

183017 SHOTTER, G. F., and Hitt, E. W. Alternating current electrical instruments. 
(31/5/21.) (Addition to 168 339.) 

165 030 AUTOMATIC p E MANUFACTURING Co., Lro. Telephone systems. 

18/6/20. . 

183 022 үза P. B. Electric terminals. (10/6/21.) | | | 

183027 Tupor, Н. C. Fireproof holders for half-watt electric lamps and the like. 
22/6/21. 

183 037 idc 37И Co., Lro. (CUTLER-HAMMER MANUFACTURING Со.). 
Rotary converters. (18/7/21.) | 

167 469 Ноокек ErEcrRO-cHEMICAL Co. Electrolysis of solutions and apparatus 
therefor. (5/8/20.) / | | 

167 170 AxT.-GES. Brown, BovERI ЕТ CIE. Electric protective systems. (31/7/20.) 

183 095 CRvPTO ELECTRICAL Co., LtD., and SuanP, Н. G. Induction motors for 
alternating electric current. (25/1 /22.) 

177 531 ANDRE, Н. Alternating current rectifying apparatus. (26/3/21 ) 

180 687 Воѕсн AKT.-GES., R. Electric lighting and starting installations for motor 
vehicles. (30/5/21.) 3 

183 102 TucKER, J. B. Switches of the quick make-and-break type.  (2/4/21.) 
(Divided application on 182 553.) 

183 148 Hearn, R. K. Electrical heating elements. (6/6/21.) | ‚ 

155 789 HaztELriNE, L. А. Method of and apparatus for converting direct current 
into alternative current by clectrostatically-controlled valve oscillators. 

28/11/19. f 
157 207 HAND. TONG J. Н. Recciving systems for radio dynamic energy. 
27/6/17. HAE 

157 233 Gs UR RR ибн TELEPHONAPPARATF. Switching arrange- 
ment for telephone systems with electro-mechanical switches. (4/6/14.) 

157 264 Рілџѕом, Н. Conversion of atmospheric electric energy. (11/3/15.) — 

183 161 STEELER, L. J., Martin, H., and MCCARTHY, A. E Electric arc welding 
applicable for welding studs, tubes and the like to, or into, metal plates, 
bodies, and the like. (19/1/21.) mE | 

183 165 Cuttin, J. F. Insulation of armature windings of electric machines. 

16/2/21. 

183 166 PE 4 Wrapping machine, more particularly for wrapping insulation 
round parallel-sided armature or other electrical coils. (16/2 /21.) 

183167 CuLLiN, J. F. Insulation of armature windings of electric machines. 

16/2/21. zt 

183 168 cu ; "А Machine for positioning armature windings. (16/2/21.) 

183 169 CULLIN, J: F. Apparatus for winding coils for electric machines. (16/2/21.) 

183 170 Curuin, J. F. Armature testing device. а 6/2/21.) 

183 175 Prxrston, H. J. Electrical device for heating liquids and the like. (2/3/21.) 

183 179 OPTISCHE ANSTALT C.P. Goerz AKT.-Gks., and GEnLnuorr, Dr. G. Electric 
arclamps. (10/3/21.) 

183 197 TUCKER, J. B. Electric switches. (9/4/21.) 

183 203 Сил, Н. A. (DEUTSCHE TELEPHONWERKE GES.). Method for preventing 
disturbing induction between adjacent leads carrying approximately the 
same high frequency waves. (12/4/21.) | , | 

183 209 Marner, J., апа WaLkEm, W. Rail-bonds and like electric couplings or 
connections. ‘(13/4/21.) 3 ; | | 

161 588 SciwTiLLA (Firm of). Electric stzrters for internal-combustion engines. 
(14/4/20.) d | 

183 219 FEROLITE, Lrn., and Crapp, Н. В. Gas producers, electric furnaces, crucible 
furnaces, and the like. (15/4/21.) | 

183 220 Bower, J. B. Hu tne electrical apparatus. (15/4/21.) | 

183 224 KRawrRn, J. B. Means for emploving radio-active substances for curative 
treatment. (16/4/21.) (Cognate application 30944/21.) 

183233 OLDHAM, G., and OrpuaM, J. Electric lampi RM adapted to be 
carried or supported on the person. (13/4/21.) (Cognate application 
1476/22.) M 

183 234 Sutton, G. J. Electric switches. (18/4/21.) (Cognate application 25824/21.) 

183237 SCLATER, М. V. (Executrix of Sclater, A. W., deceased). Automatically- 
controlled electrical generating plants. (19/4/21.) | 

163 293 HNevkovsky, S. Electric cooking devices. (21/4/21.) (Convention date 
not granted. 

183 262 WOODSUKN 5) Е. Electrodes suitable for resistance welding processes. 

23/4/21. f 

183 264 ААН А Sons, Lro., W., and Ѕооттек W. W. Electrically-heated 
kettles and the like. (26/4 /21.) 

183 273 BRusu ELECTRICAL ENGINEERING Co., LTD., and Ѕџуттом, C. C. Conductors 
for dynamo-electric machines, (28/4/21.) 

183 304 AUTOMATIC TELEPHONE MANUFACTURING Со., Lrp. (AUTOMATIC ELECTRIC 
Co.) Automatic telephone systems. (25/5/21.) 

163 992 РнитррАВТ, С. Electrical accumulators, (31/5/20.) 

183 312 KRawINKEL, G. High-frequency electric gencrators. (30/5/21.) 

183 329 СЕМЕЅЕ, Н. M. Electric storage batteries or accumulators. (13/6/21.) 

183 333 TavLoR, А. M. Electrical transmission. (17/6/21.) (Addition to 170 619.) 


* 183 345 Ѕтотт, J. Е., and CuPPLEDITCH, C. D. Means for handling loads on electri- 


cally-driven trucks. (1/7/21.) 

183 354 Brooks, R., and METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electrical 
control systems. (18/7/21.) 

183 362 Ross, Е. A. Electric fuses and the like. (2/8/2r.) | 

168 054 SIEMENS-SCHUCKERTWERKE GES. Apparatus for condensing the mercury 
vapour in metal vapour rectifiers. (19/8,20.) f 

176 311 HaFFELy AND CIF AKT.-GES., E. Transformers for high voltages. (4/3/21.) 

. (Addition to 170 547.) , И 

183 389 NAaMLOOZE VENNOOTSCHAP METAALDRAACLAMPENFABRIEK *" HOLLAND. 
Electric incandescent lamps and other electric apparatus in which an 
incandescent filament requires to be kept stretched. (29/7/21.) 

183 391 Bearer, F. G. Electric bed-warmer. (26/10/21.) 


APPLICATIONS FOR PATENTS. 
September 4. 
23 883 F. Harrison. Resistances for wireless telegraphy. 
23910 M. ExpEawN. Electric lamp holder. "m : 
23928 METROPOLITAN-VICKERS ELECiRICAL Co. and A. E. L. Scanes. Electric 
transformers. А : 
23941 SIEMENS AND HALSKE AKT.Grs. Method of signalling over telephone 
conductors. (5.9.21 Germany.) . | 
23945 WESTERN ЕһЕСТЕПС Со. Sound vibration responsive apparatus, — 
21970 J. Н. WHITTAKER-SWINTON. Controlling devices for electric machinery, 
23977 J. P. Ѕсотт. Electrolytic gas generating systems, 
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September 5. 

23990 F. SANDERS. Elements for electric heating appliances. 

24001 С. Suaw. Resistances for wireless apparatus. 

24 006 T. F. WALL. Conductors for alternating current. 

24016 and 24 017 E.Scuroper. Device for indicating temperature of windings, etc., 
of electric machines. 

24038 W.C. LINDEMANN, Electric machines. 

24051 Н. С. Dempster. Flexible torque couplings and electric locomotives 
employing same. 

24052 W. Martin. Magneto brush and force-feed attachments for internal com- 
bustion engines. 

24060 O. Lucas. Electric switches. 

24061 О. Lucas and F. HANDLEYv. Electric switches. 

24065 NEW ANTWERP TELEPHONE AND ELEcTRICAL Works. Polyphase meters. 
(8/9/a1 Belgium.) 

September 6. 

24079 Н. F. апа С. H. Corrigs. Electric radiators. 

24 086 S. H. V. ABBoTT and E. №. SCAMMELL., Inductance coils for wireless apparatus. 

24087 S. B. Morcan. Magnetic separators. 

24094 T. SHEPHERD. Electric foot and food warmers. 

24 116 A. T. CoLLIER. Telephones. 

24 122 H. P. P. Rees. Receiving apparatus for wireless signalling. 

24 150 eas СКЕН ELECTRICAL Co. Electric power shovels. (12/9/21 


24 165 CHAMBERLAIN AND HooKHAM and S. James. Electricity meters. 
24 180 J. AND А. CARTERS and L. W. G. Payne. Electrically propelled invalids’ 
carriages, 
24186 J. Gray. Electron discharge devices. 
24187 H. KIRSCHFELDT. Systems of wireless transmission and reception of energy. 
24189 B. E. Major. Aerials for reception of wircless waves. 
September 7. 
24 196 ELECTRIC HEATING AND HARDWARE, Ltp., and F. J. WInEBERG. Handirons. 
24220 T. M. Apatr. Means of utilising tides for production of electricity, etc. 
24 229 W. FAIRWEATHER (SINGER Мес. Со.). Electrically lighting sewing machine. 
24 233 J. W. Ray. Electrically operated signalling apparatus for ships’ telegraphs. 
24 254 Epison Swan ELEcrRIC Co. and Е. SHERGOLD. Electric fuses. 
24 273 LANDIS AND GYR AKT.-GESs. Time switches. (7/9/21 Switzerland.) 
24 274 OLDHAM AND Son and J. OLDHAM. Galvanic batteries. 
24 275 and 24 276 British Тномѕох-Нооѕтом Co. Radiation measuring devices. 
(31/12/21 U.S.) 
24 285 A. E. Mitcne crt. High frequency apparatus for reception of wireless signals 
and telephony. 
24 294 M. I. Davin and E. E. Dutt. Dry batteries. 
24298 T. Torpa. Asynchronous induction motors. (22/11/21 Hungary.) 
September 8. 
24341 ELECTRIC HEATING AND HARDWARE, Lro., and F. J. WiNEBERG. Menas for 
connection of electrical accessories, etc. 
24346 T. G. Henry. Electrically heated casting irons and tongs for pianoforte 
construction. 
24 383 C. I. Morris. Controlling devices for illuminated electric signs, etc. - 
24 388 AUTOMATIC TELEPHONE Mrc. Co. Telephone systems. (22/11/21. U.S.) 
24 389 Еріѕом Swan ELEcrRIC Co. and P. FREEDMAN. Devices for testing sparking 
of electric sparking circuits. 
24 392 amd 24 408 SIEMENS AND HaLSKE Akr.-GEs. Connections for coil con- 
ductors. (15/6/22 Germany.) 
24 401 REINIGER, GEBBERT AND ScHALL AKT.-GEs. Motor interrupter. (12/1/22 
Germany.) 
24425 R. Kapp. Electric soldering apparatus and soldering agent for bandsaws, etc. 
September 9. 
24430 J. Scuwanrz. High tension spark indicators. 
24471 A. H. S. MacCALLUM. Electrical apparatus for high frequency circuits. 
24477 HANDELSVENNOOTSCHAPONDER DE FiRMA VOGELS AND Co. Incandescent 
lamps. (26/6/22 Holland.) 
24 492 U. Beaton апа W. GuMMER, Variable condensers for wireless telegraphy, etc. 
24 504 КАшо CommMUNICATION Co., N. Lea and J. КЕЕ. Thermionic valves, attach- 
ments thereto and valve holders. 
24 505 RADIO ComMUNICATION Со. and N. Lea. Calibration. . Я 
September rr. 
24 515 J. KRANER. Electric heaters, cookers, etc. 
24 516 В. E. BRAMaLL. Electric plug and socket connectors. 
24 519 Н. G. Ricnarpson. Magnetic or electro-magnetic separating devices. 
24 537 R. Marr. Automatic switch. 
24 549 J. H. DANIELs. Winding coils. 
24 570 G. BLAck. Masking device for telephone receivers. 
24 585 H. Lane. Incandescent lamp retaining devices. 
24 $889 METROPOLITAN: VICKERS ELECTRICAL Co. Electric vehicles. (23/9/21, U.S.) 
24 597 SULLIVAN Macutnery Co. Electric controlling devices. (25/11/21, U.S.) 
24 614 О. PLETSCHER. Combined lamps and current generators therefor. (11/9/21, 
Switzerland.) 
24619 C. D. J. Jamin. Electrically-driven periodically moving mechanisins. 
24 622 W. J. PoLvBLANK. Thverinionic valves, etc. 
24633 NAAMLOOZE VENNOOTSCHAP PHILIPS GL@ILAMPENFABR and С. Horsr. 
Electric rectifiers. 
September 12, 
24 636 W. E. ВкАВЕҮ. Thermo-electric contact, 
24 680 H. J. Prca. Wireless tuning coil holder with series parallel device. 
24 686 С. BETJEMANN AND Sons and H. V. ANpREW, Wireless apparatus. 
24713 C.. B. Pinkerton. Electric time switches. 
24719 M. J. RatLiNG and F. WiNSTANLEY. Electric light fittings. 
24 722 STERLING TELEPHONE AND ELECTRIC Co. and М. R. LAWRENCE. Telephone 
receivers. 
September 13. 
24769 1. Kine. Safety device for street car trolley poles, etc. 
24772 STENTOPHONE Motor ACCESSORIES (1921). Magnetiser for permanent 
magnets. 
24 776 E. W. TraALE and УУ, WinrkEHnFAD,.— Accumulators. 
24777 H. Bray and A. D. Keay. Piano lamps, etc. 
24773 C. F. 5a NKs. Magnetic clutches, 
24 809 L. J. Danos. Electric alarins, 
24810 W. A. Winte. Electric ignition devices for liquid fuel furnaces. 
24821 Вкіпѕн Тномѕох-Носѕтом Co, and J. SvcpEN. Locking device for 
electrical apparatus, etc, 
24823 British THomson-Houston Co. (GENERAL ELEcrRIC Co.) Alternating 
current machines, [] 
24 828 Sir С. A. Parsons, W. D, Bonstrvy and J. Rosex. Electric machines. 
24837 D. Тномѕох. Apparatus for electrically heating liquids. 
24839 J. V. Payne. Track signals for tramways. 
September 14. 
24 869 W. T. B. RobBERIS. Therinionic valves, ete., for wireless signalling installa 
tions, etc. 
24 883 A. С. WEIERTER. Incandescent vapour lamps. 
24884 A. H. Raine, C. C. GagRARD and W. Мох. Electric lighting scts. 
24008 А. 5. GusH. Electrolytic anti-corrosion systems, 
24 910 Н. Jackson. Variable electric condensers. 
24915 W. Crark. Electric fuses. 
24921 J. Тнем. Field magnet frames for electric machines. (22/10/21, Switzerland.) 
24948 SirurNs AND НАІХКЬ Akr.-Grs. Vacuum tube devices. 
24952 G. MoriE. Electrodes for arc welding. 
September 1%. 
24972 SiruarNs Bros. AND Co. and D. A. CunRISTIAN, Automatic, etc., control 
systems. 
24999 RussriL ELICTRICAL APPLIANCES Co., L. T. C. RusseLL, W. G. DEWSBURY 
and E. W. Jones. Electricity meters for alternating current. 
25025 W. Prior. Transmitters for hand signalling, 
25027 H.W PARKER. Aerial for wireless app iratus. 
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25029 W. Co_eBroox. Electric water heater. 

25040 D. MACKENZIE. Telephone ear-pieces. 

25041 D. MACKENZIE. Insulators. 

25 042 WESTERN ELECTRIC Co. Signalling systems. (20/9/21, U.S.) 

25 051 and 25 052 British TuHomson-Houston Со. High-frequency signalling 
systems. (17/9/21, U.S.) 

.25 063 J. THum. Apparatus for regulating electric generators. (22/10/21, Switzer- 


land.) 
September 1€. 
25078 MATHER AND Рілтт, and E. W. BuckLEY. Apparatus for automatically 
operating electric switches of pumps. 
25 105 HAGUE AND McKkrNziE, and A. Hacug. Electric kettles, etc. 
25 107 A. B. CAMPBELL and R. D. FLeminc. Electric gramophones. 
25114 A. REYROLLE AND Co., F. N. Linstow and J. Mirrey. Electric switches. 
25 123 British Тномѕом- Носѕтом Co., W. C. Hippiarp, and R. D. Given. Electric 
control systems. 
25 141 A. F. Sykes. Electric apparatus for recording and reproducing sound. 


September 18. 

25162 E. A. Hattwoop. Mincrs’ electric lamps. 

25178 T. E. К. PuiLLIPS,. Wireless telegraph and telephone instruments and 
apparatus. 

25183 J. S. WuirwkLL. Wireless apparatus. 

25 194 F. fe Apams. Automatic electromagnetic circuit breaking and indicating 

evices. 

25 208 METROPOLITAN-VICKERS ELECTRICAL Co., Н. С. BELL anp W. J. Brown. 
Electrical condensers, etc. ` 

25 215 F. Н. Mann апа F. J. Morratr. Motor starting and controlling apparatus, 


etc. 
25 240 B.T.-H. Co. (G.E.Co.). Electrical apparatus, 


September 19. 
25282 C. Gross. Positive electrodes for accumulators. (17/10/21 Norway.) 
25 283 C. Gross. Negative electrodes for accumulators. (17/10/21 Norway.) 
25 288 J. WoLSTENHOLME, E. W. Hopcson and W. Ѕмітн, Tramways and electric 
railway rails. 
25303 G. W. WorrAN. Telephone receiver. 
25 307 M. I. Davin and E. E. Durr. Electric cells. 
25 346 W. J. Myatt AND Co. and A. J. Роѕтлмѕ. Electric switches. 
25 352 Акт. Ges. Brown BovERI ET CIE. Time limit electric relays. (19/10/21 
Switzerlang.) 7 
25 370 A. E. WHITE (INDEPENDENT PNEUMATIC Toot Co.). Switch handles for port- 
3 able electric drills, etc. 
September 20. 
25 385 AND 25 386 HARRIS AND SHELDON and F. E. Brown. Electric horns, etc. 
25 416 BARR AND STROUD and J. W. FRENCH. Electric step by step motor systems. 
25418 R. L. HowARD-FLANDERS. Receiving apparatus for wircless telephony. 
25420 P. A. Purton. Transmission and reception of pictures by telegraphy. 
25 423 Н. W. HEADLAND. Transformers. 
25 427 L. Dexton and G. L. Wuite. Portable electric lamps. 
25 437 ENGLISH ELEcTRIC Co. Rolling mills. 
25 440 V. E. SosrENE. Methods for insulating coils of static transformers. 
25445 B.T..H. Co. (G.E.Co.). Electric control systems. 
25 451 Е. С. Garo. . Control of distribution of electric power to cinema projectors. 
25458 J. STONE AND Co. and A. Н. DARKER. Train lighting dynamos. 
25471 A. PARKER. Electrical connectors. 
25475 F.C. R. Marks (WALKER AND Pratt MANUFACTURING Со.). Electric ranges. 
25 476 n d Brown, Bovert ET Cie. High tension coils. (1r/ro/ar Switzer- 
and. 
25 485 C. M. Brown апа Н. G. Cocks. Electric advertising apparatus, etc. 
25487 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR and С. Horsr. 
Electric discharge tubes. 
25 494 METROPOLITAN-VICKERS ELECTRICAL Co. Electric switches. (14/2/21 U.S.) 
25 495 METROPOLITAN-VICKERS ELECTRICAL Co, Electric ovens, 


“September 21. 

25 499 D. Murray. Telegraph printer. 

25 $20 С. H. ALLAN. Armature coil insulating hand machine. 

25 547 W. P. DunrNALL. Combined h.t. ignition aud Lt. starting, lighting and 
electric horn operating systems for vehicles, etc. 

25 566 METROPOLITAN-VICKERS ELECTRICAL Co., С. E. Gittins, W. A. Coates and 
D. R. Davies. Electric switches. 

25 578 W. Н. LE Breton. Electric switches. 

25 582 Еріѕом Swan ELECTRIC Co., E. GREATHAM and P. FREEDMAN, Devices for 
testing electric sparking circuits. 

25 583 Icranic Evectric Co. and А. Н. Curtis. Electric terminals. 

25606 P. Kastner. Electric temperature-measuring arrangements for cooling 
plants, etc. (28/9/21 Germany.) 

25621 КАшо ComMUNICATION Со. Variable condensers. 


September 22. 

25 630 А. E. Wricnut. Portable electric heater or drier. 

25060 Astro ELECTRIC, Lro., and D. M. Cotman, Мсапѕ for suspending electric 
lamp shades, etc. 

25672 Lopcr-CotTRELL, тр. (METALLBANK AND METALLURGISCHE GES.). Circuit 
breaker. 

25674 LopcE-CoTrTRELL, Lro. (METALLBANK AND METALLURGISCHE GEs.) High 
voltage insulator for electrical gas purifiers, сіс. 

25 679 H. T. Hart-Spratt. Electric box sign. . 

25 683 H. WiıLLraĮmsos. Devices for protection against heavy electrical discharges. 

25 686 А. С. ре GREv and T. W. Price. Variableinductances for wireless telegraphy, 
etc. 

25713 B.T.-H. Co. (С.Е. Co.). Alternating current motors. 

25 715 B.T.-H. Co. (G.E. Co.). Motor control. 

25718 J. Lucas, Lrp., О. Lucas and W. Н. Ессіхтом. Electric switches, 

25 721 Wrstern Evectric Со. Signalling apparatus. (30/3/22 U.S.) 

25 722 WEsTERN ELECTRIC Со. Electric conductors, (22/9/21 U.S.) 

25727 STUART WIRELESS TELEPHONY Co, А. Stuart, А. E. Watkins and C. PERRIER. 
Electric resistances for grid leaks in wireless telegraphy, etc. 

s September 23. 

25735 R. Jenkins. Electric iron stand. 

25 73% E. CROWTHER, Electric cireuit-elosers. 

25750 J. R. Youna. Shock absorbing device for incandescent lamps. 

25756 A. N. Wickarb. Combined clectric switch and fuse. 

25 759 D. Н. Payne. Wireless apparatus for producing electric oscillations. 

25771 H. TiNstEv. Submarine cables and telegraph lines. 

25776 R. L. Murray. Apparatus tor use in oscillatory electric circuits. 

25.775 К. P. HowGRAVE-GRAHAM. Electric switches, | 

25 287 А. CHuaLMERS and W. F. Мїтєнкїл. Fuse boxes and connections, 

25 792 J. anp G. OLpuaM. Miners’ electric lamps. 

258o1 Н. J. Monson. Extraction and electric treatment of sca mud. 

25854 L. Brake. Electric relays and telegraph circuits for use therewith. 
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. Notes of the Week. 


——— 
Broadcasting ресе: 

DURING the past few days a sensible advance has been 
made towards the inauguration of broadcasting, and it now 
seems as if the service might be established, at least from 
Marconi House and Trafford Park, before the end of the 
month. The POSTMASTER-GENERAL has accepted the 
Articles of Association of the Broadcasting Company, and 


at the same time the constituent companies have agreed 


as to methods and organisation. These follow the broad 
lines that have already been laid down in THE ELEC- 
TRICIAN. For there was never disagreement on the 
majority of the proposed conditions, the chief dif- 
ferences being upon finance and patents. The capital 
of the Broadcasting Company will be {100 ооо, and 
this sum has been guaranteed by the Marconi Co., the 
Radio Communication Co., the Metropolitan Vickers 
Electrical Co., the British Thomson-Houston Co., the 
General Electric Со. and the Western Electric Co. Any 
other British firm may join the Company by taking one 
share and agreeing to pay into the common fund то per 
cent. of the receipts from the sale of complete apparatus. 
The Company will obtain further revenue from the licence 
fees, half of which will be paid over by the Post Office. 


Rules for Receiving. 

ON Wednesday a further step forward was made by the 
publication of the conditions under whjch licences to 
use broadcasting receiving apparatus will be granted. 
These are reproduced in full on another page of 
this issue. They will allay the qualms of many amateurs, 


but even now there are certain hiatuses The most 


important conditions are Nos. 4, 5 and 6, which deal with 
the difficult question of retroaction. The apparatus must 
not contain any valve so connected as to cause the aerial 


to oscillate, reaction in the first receiving circuit must be 
incapable of causing oscillations, though adjustable’ 
reaction may be employed between a second valve on to 
the anode circuit of a valve connected to the aerial, provided ' 
there is no specific coupling between the first receiving , 
circuit and the first anode circuit. It is also important to 
note that any apparatus that may cause oscillation after ` 
approval will have its authorisation cancelled. These 
restrictions have been expected, and their technical impli- 
cations are discussed by Prof. Howe in his “ Notes on 
Wireless Matters ” this week. The other conditions follow ` 
the usual lines except that they do not seem to encourage 
the amateur who wishes to make up his own à apparatus 
Condition No. 2 will hit him hard. |. 


Wireless and Cable Telegraphy Compared. | 

THE financial aspect of high power radio stations is a 
matter which has not received the attention it deserves. 
The finance of these undertakings is indeed mainly founded 
on estimates which may or may not be realised in practice. 
Nevertheless, certain data is available on which an interest- 
ing study by Commandant CHAULARD, published in the . 
* Annales des Postes et Telegraphes et Telephones," has been - 
based. Commandant CHAULARD points out that to transmit | 
a word 6 ooo km costs about the same, whether cable or 
wireless telegraphy is employed. In initial capital charges 
the cable costs twice the wireless installation, but in орега- - 
tion its cost is less than half. Wireless has, however, the 
advantage in that by its means a traffic of 3 ooo words an 
hour can be dealt with as against 2 000 words with cable 
telegraphy, and this difference is likely to increase as time ` 
goeson. But these results are obtained at the expense of a 
squandering of energy, though if the improvements which 
are likely to be realised in antenna efficiency and directive- 
ness are obtained the economic пон of wireless. 
should be undoubted. 
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Trouble in the Coal Industry. 

ELECTRICAL engineers would do well to make themselves 
acquainted with what is happening in the coal industry. 
Last year’s strike did no one any good. The miners failed 
to succeed in their appeal for preferential treatment over 
other industries; stoppage of work nipped what was 
hoped would be a trade revival, and the subsequent trade 
depression, with the decline in the demand for coal, has 
meant a disappearance of all profit and the payment of a 
minimum wage which is not being earned. It is obvious 
that things cannot go on like this, and even the miners 
recognise that something must be done. Unfortunately, 
in suggesting ways and means, they do not show themselves 
more enlightened than they were eighteen months ago. 
They still cling pathetically to an increase in selling price 
as a partial panacea, with a dose or two of Government 
subsidy to complete the cure. 


A Matter of Concern for the Electrical Industry. 
But that these suggestions should even have been made 
is a matter of concern. If the electrical industry is to 
expand coal must be cheap and taxation must be low. 
Neither will result from the miners' proposals. It is 
only fair to point out that the mine owners do not favour 
a subsidy. For a subsidy means control, and they have 
had enough of that. Neither are they keen on an increase 
of price, a suggestion which is chiefly directed against 
railway companies, electricity undertakings and gasworks, 
which buy below the market rates. The position is there- 
fore by no means hopeful, especially as the restoration 
of an eight-hour day is vehemently derided. Yet that 
would be a step towards economic prosperity. It would 
mean a reduction in óverhead charges, a lower piece-work 
rate per ton won, and in round figures, according to Mr, 


HAROLD Сох, a.saving of about £30 000 000 a year. Com- 


plaint is made that the miner is earning a starvation wage, 
but the fault lies with the trade unions, who preach the 
fallacy that the shorter the hours worked the better for the 
industry. The present state of things is the strongest 
argument that has yet been adduced to the contrary. 


Coal and the Middleman. | 

Next to the transport organisations comes the middle- 
man, when blame is being allocated for failure to realise 
the need for price reduction. There will in fact be trouble 
over coal costs unless the middlemen take a more 
reasonable view. For though the price of coal at the pit- 
head has come down and the miners wages are only 
40 per cent. above pre-war level, the price of coal remains 
at 70 to 8o per cent. of the highest war-time figure. This 
is partly due to exorbitant railway charges, and partly 
to the rapaciousness of the middlemen. Every merchant, 
whether dealing in shiploads or in small parcels over the 
rétail counter, should realise that his salvation lies in 
small profits and quick returns. It may still be possible 
to snatch a passing profit by adding an exorbitant 
margin to cost. But such methods lead to ruin. It is no 
use preaching the need of quantity production to the 
working man, when the middleman is still foolish enough 
to insist upon a rate of profit which is only applicable to 


full quantities. 


Progress in the Provinces. 

THE accounts of the majority of provincial under- 
takings, particularly those with showrooms and hire pur- 
chase arrangements, show that substantial progress has 
been made during the past twelve months. For instance, 
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at Ipswich, where a new showroom was opened last year, 
the results are reported to have exceeded anticipations, 
and a great demand has sprung up for comparatively small 
installations and extensions in private houses. The 
requirements of domestic consumers have compensated 
to some extent for the drop in the power supply, and the year 
closed with a net profit of £4 565. A somewhat similar 
state of affairs exists at Carlisle, where 257 new consumers, 
a record number, bringing the total to 1 556, were con- 
nected. In the second half of the year the output increased 
by over 150 000 units compared with the corresponding 
period of the previous year, but the total annual outppt 
showed a decrease of over 330 000 units owing to the coal 
strike. The total connections for the year were equivalent 
to 660 kW, an average of 2:5 kW per consumer. This is 
an indication that a larger number of the smaller con- 
sumers are taking advantage of electricity supply, and 
shows that the basis of the business is both being broadened 
and placed on a more solid foundation. Both the gross 
and net profit show an increase, and as the price of current 
has been reduced, the current year's record should be better 
still. 


Some Lancashire Results. 

Тноосн Oldham did not create a record in the number 
of new consumers, for they only added 623 against 635, 
they sold nearly four million more units than they did in 
I920-21. Every branch contributed to this increase, but 
the power demand, which advanced by 28-4 per cent., was 
the chief factor. We notice that consumers seem to prefer 
the ordinary flat or prepayment rate, for the number ot 
consumers of this class increased from 3 476 to 3 932, 
while the disc two rate meters decreased from 1 498 to 
1374. The number of time switches in use also shows 
a decrease from 1255 to r092. These figures indicate 
that a flat or simple sliding scale is the most popular form 
of tariff to adopt. Though the net profit for the year was 
only £1 403, compared with £3 836, the undertaking is in 
a most prosperous condition, and there has been a sub- 
stantial surplus every year since 1906. 


Effects of Trade Depression. 

THE Bury accounts show signs of the coal strike 
and trade depression for the motor and heating output 
dropped by 1 893137 units. Increases were recorded 
in private and public lighting and in bulk supplies. 
There is a greater gross profit, but the net surplus dropped 
from {2 419 to £1 429, mainly through increased capital 
charges. During the year 36 new motors of 433 H.P. were 
connected, bringing the total to I 163, of 9919 H.P., oi 
which 48 of 455 H.P. are hired. There is now inter- 
connection with the Lancashire Electric Power Co., 
and owing to the delay in completing the extensions at the 
Chamber Hall Power Station, 564 182 units were pur- 
chased from the company during the last six months of the 
year. 


In the Spring of the Year. 

THE spring of the electrical year is in the autumn. 
This sounds like Chestertonian paradox, but it is true 
nevertheless. For then it is that, after a summer of 
hibernation, scientific and technical societies issue pro- 
grammes showing what subjects are to be dealt with 
during the coming session. We hope that this out- 
pouring of learning, both digested and undigested, is an 
advantage to the membership. It is often a confusion 
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to those who have to report the proceedings. In chill 
October, too, manufacturers publish new catalogues and 
place new devices on the market, as our columns amply 
show. There is activity also in advertising things and 
methods. About now electricity supply engineers dream 
of more consumers and have nightmares about peak loads. 
And the electrical contractor buys another pair of pliers. 


Pd 


Salesmanship— Taught and Learnt. 

THIS present year of grace is not unlike its forebears 
in these respects. But it has two interesting points of 
difference, points which we feel sure will make for that 
further development of things electrical that we all desire. 
The first of these are the Salesmanship Conferences which 
are conducted under the inspiration of the Electrical 
Development Association. These conferences are not 
quite novel, but as this session their scope is to be greatly 
widened it will be opportune to point out what they are 
and what,they propose to do. The electrical industry is 
on the one hand more closely connected with pure science 
than most other trades. On the other hand, it quite 
naturally attracts to its ranks a numerous band of non- 
technical men. Its growth has been very rapid and, that it 
may be sturdy, this rapidity requires that all those engaged 
in it should keep closely in touch with the progress that is 
being made in their particular branch. On the scientific 
and technical sides these requirements areadequately met by 
the meetings of variousinstitutions. Itis to cater similarly 
for the other side that the Salesmanship Conferences have 
been started. The procedure is informal, there is no 
ritual for admission, everyone is at once teacher and pupil, 
the subjects are live. The conferences therefore deserve 
and should obtain success. 


Exhibitions of the Obvious. 

. (THE other point of difference is the number of exhibitions 
which are now being or about to be held by electricity 
supply authorities frankly as propaganda. In the old 
days no electrical exhibition was complete without its 
startling novelty ; and the greater the number of novelties 
the more successful the exhibition. That time has passed. 
In the modern non-specialist exhibition the novelty is a 
qualified nuisance. What is required is an attractive 
display of well-tried apparatus which will convince the 
average consumer that there is something for him in the 
electrical idea. From this point of view, the exhibitions 
which are now being held in various parts of the country 
are an entire success. Whether they be at Hackncy or at 
Brighton, or at Swansea or at Glasgow, or at Stoke Newing- 
ton, or at Warrington, they attract crowds willing to see 
and learn what there is to be learnt about electrical working, 
and unconsciously giving the promoters useful hints for 
future conduct. The movement is one which will assist 
electrical development. It is getting well under way ; it 
should be encouraged as heartily as possible. 


What E.D.A. Will Do! 


THE plea of the nervous or the backward will be that 
they do not know anything about running exhibitions. 
That need not matter, for supply undertakings or con- 
tractors proposing to hold electrical exhibitions may 
apply to the British Electrical Development Association 
for information, and are indeed requested to do so. 
E.D.A. recognises the valuable propaganda that is the 
result of exhibitions of this kind and wishes to assist in 
every way. They will even borrow apparatus or obtain 
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displays from manufacturers if sufficient notice is given, 
and care is taken to prevent that overlapping which some- 
times occurs. 


When It Is Dark—Use Electricity. 

Our readers have probably seen a more than usual good 
electrical advertisement announcing the end of summer 
time and rubbing in the lesson that now, if ever, electricity 
should be used for light and heat. On further examination 
the magic letters E.D.A. will have been observed in the 
corner—and the secret is out. It is hardly necessary to 
say, therefore, that the advertisement is worth delving into 


. as a mine of good talking material about lamps, heaters, 


cookers and undiluted electricity, and to get imbued with 
the truth that “ Electricity saves more than it costs.” 
There is one extraneous thought connected with this 
sudden plunge into winter which is worth emphasising. 
On Monday last some hundreds of thousands of lamps in 
offices and works were switched on after their summer rest. 
Here is business, as more than one energetic contractor has 
probably discovered by this time. For many of the lamps 
and fittings are dirty, shades broken, and installations 
generally in mild disorder. While putting things right 
much can be done in suggesting improvements in fittings 
and positions and generally in showing how more can be got 
out of what is being used. It all means more business. 


The Electrical Industry in Russia. 

THE group of idealists and rainbow chasing politicians 
who аге at present responsible for '' guiding the destinies "' 
of the great Russian Republic seem at last to have realised 
the necessity of enlisting private enterprise in their huge 
task of industrial reconstruction. They do not, however, 
appear to offer any substantial guarantees or even 
encouragement to capitalists, engineers and others who 
might be able to assist them in lifting the country out of 
the almost hopeless position into which they have brought 
it. The article given in another column clearly shows that 
the Government, who have been engaged for the past two 
or three years in an attempt to develop electricity supply, 
have realised that the task of meeting the country's power 
requirements is beyond their capacity, and, therefore, the 
assistance of private contractors, of municipal councils and 
others, is being sought. In this connection it is significant 
that four electric power companies have already been 
formed, and industrial and co-operative associations are 
being urged to provide the necessary capital. We have a 
doubt as to whether this scheme will succeed, but everything 
will depend upon the powers granted to the companies. 


Unreliable Statistics. 

IT is difficult to get at the true facts, for the statistics 
and information extracted from the “ Russian Information 
and Review " must be treated with considerable reserve 
Russian records were never very reliable or up-to-date, and 
owing to the political.chaos of recent times there is no 
reason to believe the present report is more trustworthy. 
It does, however, show that there is a demand for electric 
power in the country and that, as might be expected, the 
Soviet Government have only been tinkering with the 
matter. They claim to have erected in the Provinces 
during the past four years 375 generating stations of an 
aggregate capacity of 18 000 kW, or an average of 48 kW 
per station! No information is given as to the type of 
plant, the fuel used or the cost of generation, but it is 
obvious that these ''dog kennels” cannot generate 
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electricity economically or be in a position to meet any 
‘serious demand for industrial power that may arise. At 
the beginning of the present year there were 955 power 
stations, whose total capacity was 410 000 kW, or an average 
of 438 kW each. There can be no doubt that the Govern- 
ment, despite their claim to have made themselves practi- 
cally independent of foreign supplies of electrical apparatus, 
cannot cope with the situation, and it is a sign of returning 
sanity that they are seeking the help of private enterprise. 


Grandiose Government Plans. 

Ir appears that the state Commission have already 
adopted plans for the erection of a number of state-owned 
` power stations of a total capacity of 1 500 ооо kW, and 
an extensive scheme for the electrification of the railways 
is also projected. No doubt, the most urgent need of 
Russia is a reorganisation and development of its transport 
services, but it may be doubted whether the horde of 
amateur bureaucrats at present in authority realise what 
they are doing. Before the war more goods were trans- 
ported by.rivers and canals than by rail, and except on 
опе or two lines, the passenger and goods traffic on the 
railways was very light. It would, therefore, be better to 
develop the rich mineral and other sources of the country 
and to extend the applications of electricity supply to 
industrial power, lighting, etc., leaving electric traction until 
a little later. The production of minerals and other raw 
materials would give useful employment and increase the 
wealth of the country. Then the erection of factories. for 
the development of industry could follow, after which 
electric traction could be tackled. Soon or later some such 
course will have to be adopted, and when it does take 
place there should be a very big demand for electrical plant 
and apparatus in Russia. 


The American Way. 
WHEN, in 1920, the industrial slump in the United States 
became pronounced, an intensive wiring campaign was 


inaugurated in order to develop the domestic load, and . 


thus to compensate for the drop in the demand for power. 
The results have been very gratifying, for we learn from 
the “ ELECTRICAL WORLD ” that during the past year over 
one million new domestic and 175 ooo commercial lighting 
customers have been secured. In spite of trade depression, 
or perhaps because of it, nearly 42 ooo additional indus- 
trial power consumers were connected in 1921, compared 
with 44 557 in 1919. This is the highest figure added in 
any one year. The total power customérs at January Ist 
last was 429 584, an increase of nearly ІІ per cent. These 
are very satisfactory figures, and show conclusively what 
an organised and well-directed campaign can do. 


Surplus Revenue. 

THE Chancellor of the Exchequer has realised a surplus 
of fifty-six and a half millions during the first half of the 
current financial year. This is a subject for modified con- 
gratulation. For it is certainly better to have a surplus 
of fifty-six and a half millions than a deficit of the same 
amount. But the anticipated surplus on the whole year 
was something under one million pounds, so that the actual 
surplus is about a hundred and twenty times as large as 
was budgeted for. The Treasury used to be proud of 
its ability to forecast within a few hundred thousands the 
proceeds of any particular form of taxation, and the 
present state of affairs demonstrates how thoroughly they 
are at sea, and how difficult the financial task, not only of 
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the Chancellor of the Exchequer, but of every business 
man. One thing is certain. We shall never get back to 
the old exactitude until we are able to remove from the 
grasp of the Government and the bureaucracy, all those 
new functions which they assumed during the war. A 
Budget which is so large as to admit of discrepancies of 
fifty-six and a half million sterling in six months is more 


` than enough to account for a great proportion of the un- 


employment and depression from which the country is 
suffering. 


Prosperous Telegraph Companies. 

THE reports of the Eastern and Eastern Extension 
Telegraph Companies for 1921 show that, though the gross 
receipts are not quite equal tó those of the previous year, 
the net revenue is larger, and the ordinary dividend is 
maintained at 10 per cent., tax free. The total receipts of 
the Eastern Company amounted to £4 124 976, against 
£4 381 856 in 1920, and ordinary expenses increased from 
{т 773 757, against £I 629 057, but maintenance of cables, 
taxes, and other payments were much less, and the net 
result was a surplus of £1 321 530, against {989 058, and 
the amount carried forward is £568 008, compared with 
£316 479 brought in. Though the expenditure on new 
cables and renewals was not on the lavish scale of the 
previous year, over one million was devoted to these 
objects, and this allocation has reduced the general reserve 
to fr71i1426 after taking into account the £500 000 
appropriated to this fund out of the past year's profits. 
The figures of the Eastern Extension tell a somewhat 
similar tale. The gross receipts were £2 394 325, against 
£2 514 825; ordinary expenses, {£780.990, against 
£744 934, and after meeting the charges for the maintenance 
of cables, taxes, and other items the net surplus was 
Í1 342 640, against £1 318 584 in 1920. Both companies, 
as well as the Western Telegraph Company, have been 
engaged on an extensive programme of new cable laying 
and renewals, the cost of which has been mainly met out of 
the ample reserves which have been provided, and the 
result should be to increase the revenue earning capacity 
and to improve the high standard of efficiency maintained 
by the Eastern and associated companies. 


Problems of Inductive 
Interference. 


AT the recent International Railway Congress in Rome 
a good deal of information was presented on the subject 
of inductive interference. That this interference from 
the railway circuits is a serious disadvantage to telegraph 
and telephone lines in the neighbourhood is well known 
to electrical engineers, whilst its effects on other power 
lines, especially where relay protection is employed, cannot 
altogether be neglected. At the same time, perhaps 
fortunately, it has not been seized upon by the advocates 
of the continuance of steam traction as being a primary 
disadvantage of electric working, and its consideration, and 
such partial solution of the question as has been obtained, 
has therefore been carried on with some success.in a non- 
controversial atmosphere. 


A General Problem. | ' 

It may, perhaps, be pointed out that the problem is of 

a general nature. That is the phenomena of inductive 
interference are not confined to traction circuits and those 
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telegraph and telephone lines in their neighbourhood, but 
occur, and may be expected to be met with, wherever 
heavy and weak current circuits are, close together, The 
хеаѕоп that electric traction, whether on railways ог 
. tramways, has been made a scapegoat in this matter is of 
*oursé simple. In the early days the currents flowing 
were much higher where the latter were in use than they 


were in former circuits, while the short circuits that - 


occurred were correspondingly heavier. 

,. It is obvious that power transmission circuits with 
solidly earthed neutrals will produce telephone disturbances 
of the same kind and of even greater intensity than those 
caused by electric railways. In fact; the disturbance in 
a telephone circuit’ caused by a power circuit has been 
shown experimentally to be from 30 per cent. to several 
hundred per cent. greater than when caused by a traction 
circuit. 

But there is this important difference between the two 
circuits; Inductive phenomena depend on the high rate of 
change in the current in the primary circuit—in other 
words, on the number of short circuits. Such short circuits 
are more likely to occur on traction lines, and being, there- 
fore, of greater frequency, even if of less intensity, have 
naturally received most attention. 


Two Schools of Thought. 
. At the International Railway Congress there seemed to 
be two schools of thought on this matter. The one, repre- 
sented by the Swiss engineers, tonsidered that the way to 
deal with the problem was to make considerable alterations 
in the telephone and telegraph lines by removing them 
from the vicinity of the railway or by putting them under- 
ground. In many cases this is little less than a counse] 
of perfection. The other school, represented by the 
French engineers, considered that the problem was best 
dealt with by the use of special apparatus, though the cost 
of the provision of this apparatus might be so high as to 
make its use economically undesirable. There seems to be a 
third way, which is suggested by the fact that on certain 
railways very little inductive trouble has been experienced ; 
that is, to examine the design of the equipment used on 
such railways to discover whether it contains details which 
are the cause of this freedom. This is the method which 
is adopted in a study of. the subject by Prof. Cuas. F, 
Scott, which has recently been published in America. - 


None of the Problems Yet Solved. 

Prof. ScorT points out that none of the problems of 
inductive interference have been solved, as each consti- 
tutes a continuing series, and that each new case as it arises 
may have special features calling for particular considera- 
tion. But it may be stated with confidence that matters 
are better than they were. The complete metallic tele- 
phone circuit, the better insulation and balancing, and the 
improved apparatus have all helped this improvement. 
The same may be said of the power equipment from which 
designers have taken care to climinate features which would 
cause unnecessary induction. But still induction exists to 
an extent which makes further examination necessary. 


| " * Some American Experiences. 

‚ One suggestion that has practical experience to back it 
is the use of the three wire system. On the New York, 
New Haven and Hartford Railroad (an alternating current 
line) considerable difficulty was at first experienced from 
inductive interference. This was to a certain ‘extent 
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overcome by nioving the telephone lines away from the 
railway and by employing compensating transformers. 


When, however, a change over was made to the three wire 
system, the existing trolley wires and feeders were connected 
-to balancing transformers, and telephone operation by 


cables laid along the railway was made possible by using 


‘drainage coils but ‘without compensating trarisformers. 


A similar practice has been adopted on the Pennsylvania 
Railroad and the Norfolk and, Western Railway, until it 
may be said that the difficulties of ten years ago have been 
eliminated by dual changes in the power system. and in the 
telephone apparatus. | 


An Inductive Method of Research. 

These changes, it may be noted, themselves follow the 
inductive method; that preliminary calculations on new 
installations have been built up on the data collected from 
previous experience. In this connection the conditions 
which determine the amount and effective position of 
the railway return current which diverges from the track 
and flows through the earth are important. They are 
‘variable factors which can only be accurately determined 
by test, and favourable earth conditions often have a great 
effect on the result. : 

| Direct Current Difficulties. - 

As we have already pointed out, short circuits and the 

methods of minimising their effects are of great importance, 


‘as serious disturbances to telephone equipment only occur 


at the instant that a high voltage is induced under 
such emergency conditions. It is interesting to find that in 
some ways more disturbance is caused by d.c. than by a.c. 
railways. According to Prof. Scott, the noise оп the 
Chicago, Milwaukee and St. Paul Railway was such as to 
require special remedial measures by changing the generator 
construction and installing resonant shunts. The stagger- 
ing of armature slots has also been found to be a valuable 
method of reducing noise. Direct current operation has 
been found to cause magnetisation of the telephone 
loading coils and the earthing of cutouts owing to friction of 
transient induced voltages. On the other hand the effects 
of short circuit surges are less severe on a high voltage d.c. 
system than on an a.c. system owing to the larger devia- 
tions of the short circuit conditions in the latter case. - 

In fairness to the traction circuits it must be noted, 
however, that this is rather a one-sided statement of the 
case. As Prof. SCOTT points out, though it is customary 
to make a long list of possible sources of interference, it is 
not at all certain that many of these are anything but 
possibilities. For example, the magnetisation of loading 
coils, the breakdown of insulation, condensers and equip- 
ment and overheating may all possibly be caused by 
induction but it has not yet been proved that they are so 


caused. 
The Need for Research: 


It will, therefore, be seen that though manyimprovements 
have been made since the early days a great deal has yet 
to be done before anything like perfection is attained. The 
best that can be done at present is to take the precautions 
which experience has shown fo be necessary and to plan 
the layout which is the cheapest, whether this means special 
arrangements in the power system, in the telephone system, 
orin both. In addition, further investigation and collection 
of data are necessary to add to what has already been 
obtained, a useful piece of work which in this country 
might well be undertaken by the Electrical Research 
Association or the National Physical Laboratory. 
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More About Wireless. · 


By ELIHU THOMSON, 


It is certainly a gratification to me that my “ Short 
Story in Wireless,"* has been the means of calling forth 
from such an authority as Sir Oliver Lodge the statement 
which appears on pp. 206-207 of THE ELECTRICIAN of 
August 25th, 1922. All that he states on page 206 may 
be, of course, at once admitted to be true, and it is only 
when we come to the concluding clauses of his statement 
that there may be said to.be a difference in our views. 


The Propagation of True Hertzian Waves. 

I have no desire to be dogmatic or to criticise the efforts 
of others in this field. My contention is that true Hertzian 
waves tend to be propagated from the oscillator in straight 
lines, but like other waves are subject to diffraction, say, 
round the earth, though to a practically negligible extent. 
This is admitted, I believe. There has been no disposition 
on my part to deny the existence of a conducting layer, 
say, 50 or 60 miles above the earth’s surface (it seems 
to be necessitated by auroral phenomena), but rather to 
doubt whether the assumed ascendency of such conducting 
layer in bending the waves is a valid assumption, when 
they must bend and cannot fail to bend if they are generated 
as “half Hertzian " waves at a conducting surface such 
as that of the earth. In a paper read on November 14th, 
1916, before the National Academy of Sciences, entitled 
" [nferences Concerning Auroras,” I have, in fact, made 
use of such a conducting layer (Stórmer) as the footing of 
the auroral streamers. It does not matter whether the 
system is earthed directly by electrical connection, or by a 
large condenser surface, as it is only necessary that the 
high frequency oscillations shall, as it were, step over from 
the antenna system to the earth, it being well understood 
that with high frequency waves condenser action may be 
as effective as complete conductive connection. 


A Theoretical Structure as Guide. 

In order to clear the matter of complexity and reach an 
ideal view of the conditions obtaining in gliding wave 
transmission, we may picture to ourselves a structure 
which, unfortunately, cannot be realised in practice, but 
which would result in theoretical perfection of trans- 
mission, according to the gliding wave theory. 

If we imagine a sphere of the size of the earth, hollow 
or solid, of, say, such a conductor as copper in a nearly 
perfect vacuum, and therefore surrounded by non- 
conducting space, and conceive that at some locality on the 
outside of this sphere a vertical antenna raised and arranged 
with means for sctting up oscillations (as by a spark gap 
enclosed in a bulb containing air or other gas, so that 
oscillatory discharges might occur across the gap), then 
we would have the ideal condition for the propagation of 
the gliding wave. There would be no Heaviside layer, 
and the transmission would be by what I have termed 
* half Hertzian " waves, which are attended by electro- 
static fields joining circular areas around the antenna 
which are plus and minus at any one instant. The electro- 
static lines of this field, ever widening at the speed of 
light, would project themselves up and curve over in both 
directions to the nearest zones of opposite polarity. The 
zones would, however, have superimposed upon them, 
as it were an accompanying set of magnetic lines. The 
energy in these lines would represent the mass or propulsive 
effect of the waves outwardly— the inertia, so to speak, 
of the wave system. There would be currents in the 
surface of the copper sphere accompanying the magnetic 
field and the electrostatic stress field above. 


A System without the Heaviside Layer. 

This condition is very well known to be the case when the 
waves travel along a conductor. The energy, as in all 
such cases, is in the ether (or space, if we choose to leave 
out the ether assumption), the space being electromagnetic 


* See THE ELECTRICIAN, August 11th, 1922, р. 148. 


space. Under the assumed conditions, the wave system, 
after spreading over the sphere to its greatest diameter, 
would then again converge and culminate at the antipodes, 
where, of course, a receiving system would gather up a 
very large fraction of the transmitted or radiated energy, 
especially if in tune. Now, I have pictured this large 
sphere representing the earth as an ideal which could 
never be realised in practice, but from which we can learn 
much. The principal fact, however, is that such a system 
or arrangement would work finely without the existence 
of any Heaviside layer to help it to work. The electro- 
static stress lines would be closer to the surface of the 
sphere, the shorter the waves; that is, they would in 
greater measure arch over from the zones of opposite 
polarity, in low arches if the waves were very short, and 
these arches would in greater measure be much more 
lofty if the waves were longer, or the distance between 
the plus and minus zones more extended. 


The Effect of the Atmosphere. 

Now, let us imagine that such a sphere were surrounded 
by a gas layer, and the surface exposed to the rays of the 
sun. We can at once see that the escaping of electrons 
from the surface into the gas layer would be attended by 
weakening of the transmission. The mechanism of the 
process need not be reproduced here, as I have explained 
the process in my paper entitled “ Wireless Transmission 
of Energy," published in the Report of the Smithsonian 
Institution for the year 1913, pp. 243 to 260 inclusive, 
to which paper I would refer those interested for the 
details of the explanation. The hypothesis there presented 
is probably as good as any other which has been offered 
to account for the daylight effect. 

I have observed many times that transmission becomes 


rapidly better as soon as the sunlight leaves the area 


covered by the transmission, so rapidly indeed that it is 
astonishing. It can hardly be imagined that any corru- 
gations in an upper layer would settle down so absolutely 
and rapidly, especially in North America where the 
shifting currents from vast areas to the south-west of our 
own locality do not cease at nightfall; thunder storms 
of great severity being continued or even generated 
long after nightfall bythe continuance of uprising currents. 
Another fact which may be noted, too, is that in spite 
of enormous static disturbances at night (on account of 
distant thunder storms) the transmission otherwise may be 
very good. I am quite ready to admit that a conducting 
layer about 50 or 60 miles high from the earth's surface 
does exist in the nature of the rarified gas in a vacuum tube 
at a pressure giving maximum conductivity, and probably 
ionized, but the transition from non-conducting to con- 
ducting is gradual, and could not in any case give a reflec- 
ting critical surface for short waves. 


Effect of Conducting Zone Not Mirror-like. 

This condition of conductivity, or conducting zone, is 
gradually reached and gradually departed from as one 
rises from the earth. It can hardly be considered mirror- 
like, and for this reason I doubt whether it has anything 
to do with transmission of radio waves, especially as the 
gliding wave theory seems to satisfy all the necessities of 
the case; the earth in such a system being considered an 
imperfect embodiment of the ideal copper globe in a 
vacuum, which I have outlined above. 


The True Rôle of the Conducting Layer. 
As I understand it, Sir Oliver Lodge calls attention to 


the difference between day and night conditiors as really. 


having a bearing on the existence of this upper conducting 
layer. My contention is that the settling down is too 
rapid, that it occurs as soon as the light leaves ; that is, 
as soon as the radiation, which would cause ionization at 
the conducting surface of the earth transmitting the 
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current which accompanies the waves,‘ ceases. I may say 
that I am fully in agreement with Sir Oliver’s (4), namely, 
that there is a conducting layer in the upper air, but 
think that it is a deep layer and not critical as a reflector 
should be, bearing in mind that some of the most effective 
transmission nowadays is by comparatively short waves, 
such as those of 300 metres or more. 
second statement (b), the words “if effective” occur. 
I think these two words destroy the value of the statement 
until it can be proved that such a layer 15 effective. In his 
statement (c) " that without it the deleterious influence 
of sunlight seems rather inexplicable," I think I have 
presented an alternative view of thecase, which, if accepted, 
removes the difficulty. As to the last and concluding 
paragraph, which is headed, “ No improper scepticism,” 
the plain answer is that if the gliding wave theory had 
been the initial explanation accepted at the start, there 
probably would have been no scepticism at any time as to 
transoceanic transmission possibilities, as the result 
obtamed followed naturally. 


Reflecting Effect of Conducting Layer. 


This would be true, notwithstanding the fact that I 


agree fully with the attitude of caution in accepting 
newspaper reports; but by the gliding wave theory the 
result obtained by Marconi would have been predicted and 
never doubted, assuming his means were sufficient in 
launching the waves and in receiving them. It is easy to 
understand that if a good conducting layer existed at, say, 
60 miles above the earth, that this layer might act in 
conjunction with the conducting earth's surface to carry 
waves that could be launched simultaneously above and 
below, as if, for example, the antenna extended from the 
conducting layer to the earth or was in electric connection 
with both, directly or through condenser surface. Mani- 
festly this is a condition which cannot be secured in 
practice, but which would be more and more approximated 
the higher the antenna system rose from the earth toward 
the conducting layer. With a short antenna, say, of only 
two or three hundred feet extension upward, the wave 
emanation from the upper part of the antenna would be 
many miles from the conducting layer, and any effect 
of such a conducting layer must then become that of 
reflection of waves emanating from a point near the 
earth’s surface and passing upward towards the layer 
itself. 
Some Hard Facts. 

If it be assumed that the conducting layer is 100 000 
metres high, and that the wave length of the transmitted 
wave is 400 metres, as is common nowadays, it is easily 
seen that between the transmitting station and the con- 
ducting layer there will be 250 wave lengths, or that 25 
waves will have been emitted from the transmitting 


.Station before the conducting layer is reached by the 


first of them. This practically means that along the 
surface of the earth the first wave emitted will have left 
the transmitting station and acquired a distance from it 
of тоо ооо metres at the time of reaching the upper layer. 
These facts make it all the more difficult to consider the 
upper conducting layer as having much to do with the 
transmission. 
One of the Mysteries of Wireless. 

The process of variable reflection from an upper con- 
ducting layer has been invoked to explain “ fading,” 
à veryy common phenomenon when two stations are a 
considerable distance apart. The action itself is, so far, one 
of the mysteries of wireless, but if it be assumed that 
somewhere between the stations, or nearer, perhaps, to the 
transmitting station, ionized masses of air, fog, or cloud 
are slipping by under the action of the wind, it is easy to 
See that transmission may be sufficiently disturbed to 
Cause the waves either to be partly absorbed or to throw 
à portion of the wave being transmitted out of phase with 

€ rest, Such masses as are here assumed (and it is 
admitted, of course, to be only an assumption) would be 
а necessary accompaniment of disturbed conditions in 


In Sir Oliver's . 


» | / 
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thunder-storm areas, and repeated fading and strengthen- 
ing has been observed as frequently present when strong 
static disturbances denoting the presence of thunder- 
storms, or at least, of electrified cloud layers subject to 
internal local discharges, appear to exist between the 
stations. 

It has been reported, I know not how truly, that recep- 
tion has been effected at a distance of 3 000 to 4 000 miles 
(say 6000000 metres) by waves not as much as 406 


metres in length from the broadcasting station of the 


General Electric Co. at Schenectady, and that the vocal 
and musical programmes have been satisfactorily picked up 
off the South Pacific coast of North America. It may be 
reasonably supposed that with proper receiving apparatus 
this distance would be greatly increased, or, roughly, that 
more than one-sixth of the periphery of the earth would be 
traversed by these short waves. If the upper conducting 
layer is to act by reflection, not only would there be about — 
250 complete waves between the antenna and the under 
surface of the conducting layer, as pointed out above, but 
also a very considerable number of reflections between that 
layer and the earth's surface would be necessary in that 
great distance, for the propagation of these effects would 
require that each reflection. should occur very much 
more perfectly than if a single reflection was concerned. 
It seems to me, therefore, that the idea of reflection from 
the conducting layer is unnecess I find difficulty in 
imagining that with 250 complete waves between the top 
of the antenna and the conducting layer that any likely 
reproduction of the conditions along:the earth's surface 
would exist in the upper layer. 


Facts Must be Gathered and Compared. 

I have tried to emphasise the condition that the facts 
be gathered and compared. We are near the seashore 
at Lynn. A friend who is using a loop antenna (direction 
finding) tells me that all the received signals or other 
transmission seems to come from the direction of the sea, 
from which he is distant only a few hundred metres. An 
upper conducting layer should not work that way. 

According to a proper understanding of the gliding 
wave theory, it can be readily shown that even a closed 
loop, if lying with its plane horizontal or with its plane 
parallel to the earth's surface, will be capable of reception 
of transmitted waves, inasmuch as the moving magnetic 
field accompanying the waves, the lines of force of which 
are substantially parallel to the earth, will act upon the 
dipping lines of the earth’s magnetism itself, producing 
resultant distortion of the earth field, the lines of which 
are canted one way or the other by the magnetic effects 
of opposite phases of the wave train. This means indut- 
tion in the loop. To realise this condition, we would 
only have to assume our ideal copper earth as having a 
magnetic field similar to that of the earth. In an ideal 
system of this kind, of course, it would be expected that 
at the true magnetic equator such a horizontal plane 
loop would fail It may not be beyond the bounds of 
experimental possibility to project true Hertzian waves 
upward to the conducting layer and attempt to receive 
them back after reflection. My opinion would be that 
negative or extremely feeble or practically negligible 
results would be obtained. 

It is true, as Sir Oliver Lodge aptly says, that I do not 
consider that I have settled the question. What I have 
desired to' do is to point out some of the more serious 
objections to the upper conducting layer theory, and to 
show that transmission may well occur without it. 


The Rapiro Srction of the U.S.A. Associated Manufacturers of 
Electrical Supplies are taking steps to stabilise the industry, to 
introduce standard methods, and to perfect organisation. The 
Committee on Broadcasting recommend manufacturers to devote 
a certain percentage of their sales to the support of existing broad- 
casting stations and the erection of others. The chairman of the 
Standardisation Committee (Dr. A. N. Goldsmith) advocates, 
according to the '' Electrical World," the supply to the public of 
devices that would work efficiently together, and the co-operation 
with the Bureau of Standards in working out standardisation. — 
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Retroaction and Broadcast Receivers. 
*.. One of the most troublesome and difficult of the many 
problems which have been brought into prominence by 
ethe broadcasting of radiotelephony is the prevention of 
: the interference produced by the radiation from the sup- 
posedly receiving acrials of amateur listeners. If one 
listens in London to the transmission of music from the 
‘Marconi station at Writtle, the performance may be, and 
-in-fact often is, completely spoilt by noises unconsciously 
‘produced by radiation from other receiving stations in their 
‘efforts to obtain loudér reception. Although this radiation 
is usually small compared with that from the broadcasting 
station it may be very much nearer and thus cause dis- 
‘turbing ‘noises of comparable intensity. Reports from 
provincial towns show that the trouble is more acute there 
than in London ; this is only to be expected with a number 
of receiving stations in close proximity, all striving to get 
as loud reception as possible from a very distant station. 
The trouble is likely.to increase in the future as the number 
of receiving stations is increased, unless very firm measures 
are taken to prevent it. At present many possessors of 
receiving apparatus have far more enthusiasm than know- 
ledge of radiotelegraphy. At the close of a lecture 
recently the writer was asked for advice by a young man 
-who possessed a valve set but could not hear any telephony, 
"although he always received the carrier wave quite 
strongly." This was his explanation of the noise which he 
succeeded in producing in his telephone receiver. 


The Cause of the Trouble. 

|. For the benefit of those who may not be familiar with 
the cause of the trouble due to retroaction, it should be 
explained that in the ordinary single valve receiving set 
of the simplest type, the current produced in the receiving 
aerial by the received wave produces a potential difference 
across the aerial tuning inductance, the upper end of which 
1s connected to the grid of the valve, whilst the lower end 
is connected to the filament. This high-frequency P.D. 
‘produces under suitable conditions a partially rectified 
high-frequency current in the anode or plate circuit in 
which the telephone receiver is inserted. If two valves 
are employed the telephone receiver is inserted in the 
anode circuit of the second, the grid of which is coupled to 
the anode circuit of the first by means of a transformer or 
other suitable device: 


- Factors of Strength or Loudness. | 

. Other things being equal, the strength of the signal ог 
loudness of the music received will depend on the strength 
of the current set up in the receiving aerial by the electro- 
magnetic waves, and this will be directly proportional to its 
effective height and inversely proportional to its total 
. effective resistance, including the effect of the apparatus 
connected or coupled to it. If one could ensure that the 
aerial would never be used as a transmitter to any.appre- 
ciable extent, there could be little objection to the height 
being increased to any extent consistent with the relatively 
short wave length employed. Most amateurs are strictly 
limited, however, in this direction, quite apart from any 
restrictions imposed by the Postmaster-General, and, 
therefore, turn to the other method of increasing the 
received aerial current—viz., bv reducing the effective 
resistance, a proceeding which the thermionic valve has 
made very simple indeed. 

The high-frequency power available in the anode circuit 
of the valve is much greater than that supplied to the 
valve from the aerial, the source of this power being, of 
course, the anode batterv; by inserting a coil in the 
anode circuit and placing it so that it induces an e.m.f. in 
the aerial tuning coil in such a direction that it is additive 
to that induced by the received wave, a part of this power 
can be fed back to the aerial, and thus by counteracting 


the power dissipated in the aerial resistance, decrease the 
effective damping of the system to any desired extent. If 
this back coupling or retroaction be gradually increased a 
point is reached at which the effective damping is reduced 
to zero, and an oscillation, once started, will persist. 


Effect of Increasing Retroaction. 


On further increasing the retroaction the damping be- 
comes negative and the system maintains an oscillation in 
the aerial without any external excitation and causes 
waves to be radiated of the wave length to which the 
system is tuned, which will be, of course, in the neighbour- 
hood of that of the wave which was being received. Any 
other receiving station in the neighbourhood which was 
also trying to receive the signals from the same distant 


transmitting station will, therefore, also receive the waves : 


emitted from this supposedlv receiving aerial, the wave 
lengths being almost identical but differing sufficiently to 
give musical beat tones in the telephone receiver. 

To get loud signals one is tempted, therefore, to reduce 
the effective damping as much as possible, without actually 
reducing it to zero. The adjustment is, however, very 
critical, and, if carried too far, a movement of the hand 
may be sufficient to set the aerial in persistent oscillation. 


The Limit of Effective Damping. 

It is important to note, however, that for radiotelephony 
the best results are not obtained by reducing the effective 
damping to such an extremely small value, since small 
damping is synonymous with great selectivity, or very 
sharp tuning. The transmitting station radiates a sus- 
tained high-frequency wave—the so-called carrier wave— 
of constant amplitude so long as no speech is being emitted ; 
the effect of speech is merely to cause rapid fluctuations in 
the amplitude, that is, to modulate the carrier wave. 
Such a modulated wave can be analvsed mathematically 
into a number of component waves of slightly different 
frequencies, depending on the nature of the sound. A 
circuit of very small damping will give excessive response 
to waves of the frequency to which it is tuned, and relatively 
small response to waves of other frequencies. The effect 
may be explained in à more direct and less analytical way 
as follows: an oscillatory system of small damping builds 
up very slowly to its maximum amplitude and responds 
very sluggishly to sudden changes in the amplitude of the 
exciting electromotive force. A receiver with excessive 
retroaction will, therefore, give a loud but badly articulated 
reproduction of speech and music. It cannot be denied, 
however, that a medium amount of retroaction greatly 
increases the strength of the signals without spoiling their 
quality. Circuits have been devised with the object of 
obtaining retroaction without any danger of appreciable 
radiation from the aerial. The plan usually adopted 15 to 
couple the anode circuit of the last valve to some inter- 
mediate coil in the chain between the aerial and the grid 


. of the last valve. It is very doubtful, however, whether 


any of these schemes are any more effective than a weak 
coupling directly on to the aerial tuning coil. 


The Problem for the Post Office. 

The Post Office Authorities were faced with the problem 
of preventing the abuse of retroaction. A single oscillating 
aerial may make the reception of broadcasting a failure 
over a considerable area, and it is obviously imperative for 
the success of the scheme to reduce the possibilitv of this 
tvpe of interference to a minimum. The method to be 
adopted, it has now been officially stated, is to divide the 
licensees into two classes—viz., experimenters and broad- 
cast receivers. There is nointention to curtail the privileges 
of the former class, and as it is impossible to forbid them 
to use retroaction, they are to be asked to take every 
precaution to avoid any possible interference with 
the reception of broadcasting. The detection of an 
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offender would be a difficult matter, but if an offence is 
‘brought home, the Post Office will, presumably, endorse 
the licence for à period. Wireless societies аге to be asked 
to co-operate in preventing interference of this type. 

The second class of licensee, who will only be allowed 
to pick up the broadcast waves, is on a different footing. 
His receiving set will have to be made either with a strictly 
limited retroaction or with none at all. It has been 
officially stated that the Post Office are going to test every 
type of apparatus sold and limit broadcast licence holders 
to efficient harmless apparatus. 

At the recent meeting of the Wireless Society of London, 
Mr. Shaughnessy of the Post Office stated that '' during 
broadcasting hours and between the wave lengths of three 
hundred and five hundred metres no valve with an adjust- 
able reaction on to the aerial should be used." This would 
exclude its use by the experimenters, whose coupling 
would certainly be variable, but would not prevent a 
medium fixed coupling in a broadcast receiver. That this 
is so is evident from the advertisements of broadcast 
receiver sets “ approved by the Postmaster-General," and 
containing “ reaction resulting in greatly increased signal 
strength." The term “reaction” appears to have replaced 
" retroaction " and “ back-coupling.”’ 


Factors for Broadcasting Success, 


Although some people are sure to feel that the Post Office 
is adopting unnecessarily stringent precautions, we feel 
sure that the whole future success of broadcasting will 
depend upon the keeping of the strictest control over the 
conditions under which amateurs are allowed to experiment. 
In the past it has been customary to issue licences 
to conduct experiments in wireless telegraphy without it 
being necessary to satisfy the Postmaster-General as to 
any special scientific qualifications or previous wireless 
experience ; this is not a desirable thing to continue. 
The suggested procedure offers a very satisfactory solution 
to a difficult problem. 


Correspondence. 


WIRELESS CONSIDERATIONS, 


‘ To the Editor of THE ELECTRICIAN. 


SIR, —I am certainly obliged to Dr. С. W. O. Howe, in his 
interesting ‘‘ Notes on Wireless Matters ” in THE ELECTRICIAN 
of September 8th, for the needed correction in the name of the 
illustrious Hertz. This was undoubtedly a slip, and I cannot 
account for its having been made when the original statement 
was sent. I find that in communications almost contempo- 
raneous with it, Hertz's correct name has been given, which 
Shows that the misstatement was an accident. Fortunately, 
DO well-informed person would be misled, however much I 
may regret the slip itself. 

It is perfectly understood that while the magnetic lines are 
the accompaniment of “electrical displacement " or static 
field lines shifted laterally, they are probably to be found most 
ense near the surfaces conveying the current (in this case, 
the earth.’s surface, which forms the guiding conductor). If 
this be t rue, loop reception should be at its best near the 
ground, апа become enfeebled as we rise from the earth, 
Specially- when dealing with comparatively short waves, 


Discounting the Influence of the Conducting Layer. 


Until it is shown that local conditions near to or between 
€ receiving and sending stations and near the earth's surface 
Cannot give rise to observed irregularities, I much prefer to 
discount the conducting layer influence. 
iss US avoid confusion by getting back to the original 
їп pide: Put forth in my statement entitled “ A Short Story 
do М Іп it I contended that there at first existed 
the t as to the ability of the wireless waves to curve around 
diff earth, except perhaps by the extremely small effect of 
Taction. Was this not true? There was scepticism as to 
arconi having really received signals across the Atlantic. 
ieri: mot true? My contention was that if the function 
uc © conductivity of the earth's surface had been given its 
t finira 1m guiding the waves and preventing their leaving 
any ce there would have been no occasion for ascribing 
m Oven erable importance to the so-called conducting layer 
«` “eTcoming curvature of earth’s surface. 
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‘Local Conditions Sufficient Explanation. ` 
I am of the opinion that local conditions will eventually be 


found sufficient to explain the irregularities observed. -At any 


rate, the fact remains that the original doubts and limitations 
would not have been thought of had there been, at the start, 
a proper appreciation of what I have termed the “ gliding 


‘wave " condition ; namely, that the conductivity of the earth 


and the sea surface is by far the largest factor in the wave 
transmission around the earth when waves are started at the : 
Surface, as when the system is inductively or conductively 
grounded ; the case in the Marconi development. , 
With this brief statement I am compelled to consider the 
discussion closed, so far as I am personally concerned.—I 
am, etc. 
| EriHuU THOMSON. 
Lynn, Mass., U.S.A., 
September 22nd, 1922. 


THE ALL-BRITISH WIRELESS EXHIBITION. 
To the Editor of THE ELECTRICIAN. 


SIR,—It is interesting to manufacturers of small instruments 
to attend an exhibition which is titled ‘‘ The All-Br:tish Wire- 
less Exhibition," and to find that about eight manufacturers 
—and indeed some of the most important manufacturers of 
this country—have foreign instruments on their stands and 
apparatus. 

Unfortunately the numbers of small instrument makers in 
this country are few, otherwise they might combine to demand 
that the а]. British-made apparatus which is going to be used 
for broadcasting must be fitted with British-made instruments, 
—We are, etc., 

THE WALSALL ELECTRICAL Co., LTD. 
V. DELEBECQUE. 
Walsall. , | 
October 5th. 


| PROFITABLE TELEGRAPHY. 
To the Editor of THE ELECTRICIAN. 


Sir,—I think your correspondent, Mr. Polley, must have 
had his tongue in his cheek when he suggests a working | 
demonstration between Wheatstone or Wheatstone-Creed and 
Baudot. As I pointed out previously, only Administrations 
can make such trials as they alone possess lines, apparatus, 
and the necessary staff. Mr. Polley is mistaken when he 
saddles me with being a whole-hearted supporter of the 
Baudot. I am not. І am a firm believer in the five-unit 
multiplex, but that 1s a different matter. 

If Mr. Polley wishes Administration Officials who are 
in unstable equilibrium to judge the respective merits of 
single channel and multi-channel systems, I suggest that they 
see the newspaper circuit between London and Edinburgh 
where four channels, each at 50 words per minute (total 
200 words) furnish printed records in page form. No messy 
gumming process, no manua] collection of perforated slips 
for transmission, or subdivision of printed tapes at the re- 
ceiving end, and no costly perforated tape at the receiving 
end either, since the printing is direct from the line signals. 
No single channel system can approach this. I have just 
heard from America that one, hitherto '' hovering " Adminis- 
tration has come to earth. It has adopted the five-unit 
multiplex as the result of competition with a single channel 
high speed system. All the Administrations in America are 
now in the five-unit fold. -It cannot be that they are afflicted 
with myopia ? 

To sum up: The advantages of the five-unit multiplex 
as they appear to me are as follows :— 


1. Direct connection of operator with operator as in ordinary 
hand duplex Morse. 

2. Printing direct from line signals thus saving a re-perforator 
and tape at the receiving end. 

3. Selective routing of traffic by series or forked working, an 
impossibility with single-channel automatics whether Morse or 
five-unit. 

4. Saving on line plant. 

5. Saving in wear and tear on composing and translating apparatus. 

6. Greater output per operator. 


Many more advantages could be cited, but I have already 
taken up a considerable amount of your space.—I am, etc., 
H. H. HARRISON. 
Liverpool. 
October roth. 
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Impressions from Gennevilliers. 


By Our SPECIAL CORRESPONDENT. 


Wake up, London! What the engineers and financiers of 
the greatest metropolis in the world have been talking around 
since 1905 has been accomplished in Paris. The problem 
perhaps has not been quite so difficult as the London problem 
because, with relatively small exceptions, all the pre-war 
concessions were in the hands of companies, and there do not 
appear to have been many complicated purchase clauses. 


Conditions in London and— 

London is supplied by many companies and many munici- 
palities, and if there existed a fine spirit of co-operation 
among the London companies upon the one hand and between 
the London municipalities on the other, there should be no 
reason why two sound schemes should not be developed and 
linked together for mutual support. Perhaps it is too much 
to hope to unite the London company and municipal under- 
taking in the early stages, but London is so huge that there 
is room for two schemes, and when once co-operative working 
has become a habit there may be a hope of the lion lying down 
with the lamb without any injury occurring to either. The 
only interest which would suffer then would be the common 
rival of both companies and municipalities. 
the feelings of his Thermic Majesty ? 


In Paris. 

The companies of Paris have united with a splendid spirit 
and programme, viz. 

(a) To join Мез the: various distributing companies, 
апа to establish large generating stations producing power 
under the best conditions. 

(b) To standardise distribution, leaning towards the adoption 
of standard 3-phase, 50-cycle current. 

(c) To relieve the distributing companies from the necessity 
of keeping up and enlarging their generating plants and to 
permit them to devote all their activities to the development 
of distribution. N 

(d) To prepare in the future for the use of hydraulic power. 

What a programme this would be for London if for (d) we 


substituted : To prepare in the future for the use of power 


generated at the pit heads of Kent and the Midlands. 


How to Get Cheap Electricity. 

To have cheap electricty the sales of electricity must be 
vastly increased; in fact the rapid development of output 
probably is as important a cheapening factor as the improve- 
ment of generating stations. Where should we have been 
to-day if we had settled the domestic problem of co-operative 
generation seventeen years ago and had been able since 
to spend all the money that has been wasted on counsels’ 
fees, Parliamentary agents’ fees, conferences and the like 
upon a gigantic publicity and sales development campaign ? 
Let those London enginecrs who still doubt the value of 
co-operative generation from capital stations lose no time 
in investigating the solved Parisian problem on the spot; 
they must be difficult men if they return unconvinced. 

Perhaps the most convincing thing will be for them to see 
a seven-year-old 20000 kW station, well designed, and at 
least equal to some of the best London stations in regard 
to coaling and condensing water facilities scrapped because 
it pays the particular distributing company that owns 1t better to 
take 1n bulk from Gennevilliers. 


An Electrified Area. 

All over that portion of France lying between Paris, 
Boulogne, Calais, Dunkirk and beyond there exists already 
a fine network of extra high pressure trunk mains, into 
which the various undertakings are pumping juice to the best 
possible advantage of all. Some of these stations are near 
the coal pits, others are still running because of some peculiar 
advantage or other which they possess. Some of these lines 
were laid by the Germans behind their lines when they were 
convinced of their success, others have been laid by a wise and 
broad business-minded Government, and leased to the various 
undertakings. Many such lines are now being laid by the 
undertakings themselves. What a thought! Why not cut 
the Commissioners right out and start right away with the 
money saved on national E.H.P. network for Great Britain. 
We should bave something more than talk and form filling 
for our money. 

About Gennevilliers. 

Now as to Gennevilliers itself, the greatest of all the great 
Parisian stations. It is a good sound job, but no better 
engineering than the best modern British practice. Further 
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technical description is unnecessary ; it has been well done in 
the Electrical Press and perhaps best of all in the official 
description of the undertaking prepared by Colonel Ernest 
Mercier, Managing Director of the Union. 

There are three great features in this station : (1) Conser- 
vation of heat ; (2) the switchgear ; and (3) the liberal lay out 
with plenty of room to get at everything. 


The Conservation of Heat. 


The conservation of heat has been carried to great lengths 
and is fully justified in so important a station, which un- 
doubtedly will result in the highest possible load factor. 
Heat from the alternators is absorbed in the condensate, this 
is further heated by bleeding the turbines and with auxiliary 
exhausts so that it reaches the economisers at boiling tempera- 
ture ; air heaters are used after the economisers and appear 
to be thoroughly justified. 


The Switchgear. 


The switchgear is laid out with most liberal spacing and 
great precautions in the way of isolating sections. 

The switches are below floor level in “ bombproof pots,” 
and these pots have ample capacity to catch and prevent the 
spreading of ignited oil in the event of a tank bursting. 
Transformer explosions are similarly provided for. Instru- 
ments and instrument transformers are cut down to the bare 
necessities and ''naughty " things such as potential trans- 
formers are segregated so that if they go up they cannot 
involve other plant in the trouble. The switchgear appears 
to embody all the safety of our armour-clad types with that 
“ flexibility " which is lost when everything is permanently 
buried in compound. 


Some Criticisms. 


Yet one feels inclined to criticise both the boiler house and 
the switch gear. 

The boiler house running parallel to the turbine room 
renders pipe work much more complicated and costly than 
is the case in the tee-square design of our modern stations 
up north, and the switch gear operating boards appear flimsy 
compared with ours and lack many of our splendid interlocking 
and automatic diagram devices which show the operator at a 
glance the state of all the gear under his control. 

It was pleasant to see every boiler thoroughly equipped 
with “ fuel economy " instruments and that a thoroughly 
good laboratory has been provided. But as the instruments 
were not in working order it 1s doubtful whether the Works 
Chemists’ department has been got into efficient operation 

et. 
d An Unsolved Problem. 


It does not appear that the problem of carrying 60 ooo V 
underground has been definitely proved satisfactory. There 
have been troubles, but these have been confined to the 
earliest cables, and it is thought that troubles have been 
overcome. Nevertheless, the cable does not at first sight 
impress one who is accustomed to handle three core cable as a 
comfortable job. The conductor is fairly stiff, the thick layer 
of paper insulation is very stiff, and the lead sheath which has 
eventually been kept as thin as possible to minimise eddy 
current losses appears to be perilously thin. The '' elasticity " 
as it may be called, for want of a better name, due to the “ lay ” 
of a three core cable is lost. Surely such a cable would have 
to be most carefully handled in laying and would not stand up 
to the slightest subsidence of the ground. It is rather curious 
that a decision to take such a bold step as using 60 ooo V 
underground is accompanied by such a conservative limitation 
of the maximum steam pressure to 350 lb. per sq. in. at 
the boiler and 300 lb. per sq. in. at the turbine stop valve. 

Anyway, Gennevilliers is a station of which its founders 
may well be proud and may safely be used by us as a useful 
pointer towards perfection when we cease from squabbling 
and get on with the good work of affording a cheap and 
abundant supply of electricity in Great Britain. 


The Electricity Commissioners have decided to grant the applica- 
tion of LivERPOOL CORPORATION for a special order authorising 
(inter alia) the purchase by the Corporation of the undertaking of 
the Liverpool District Lighting Co., which supplies electricity in 
Great Crosby and Waterloo-with-Seaforth. There will be a sub- 
stantial reduction of prices, under the Order, and Liverpool will 
become the electricity authority for the whole of the city of Liverpool, 
the borough of Bootle, and the urban districts of Litherland, 
Waterloo-with-Seaforth, and Great Crosby for 42 years from 
January Ist, 1922. 
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(Continued from page 391.) 


| Marconi Apparatus. 

A comprehensive display of apparatus was shown by the 
MARCONI SCIENTIFIC INSTRUMENT Co., and Marconi’s WIRE- 
LESS TELEGRAPH Co. Among the receivers exhibited by the 
former were complete five-valve sets in which the manipula- 
tion is very simple. For the complete range from 300 to 
25000 m. the wave length can be varied continuously by 
turning a single knob and the particular range of wave length 
in use is indicated by figures in a window, which change at 
every complete revolution of the knob. To those who wish 
to start in a simple way the unit system, which has been 
developed by the Marconi Scientific Instrument Co., should 
certainly appeal, as it is possible to start with a simple valve 
and to pass to more elaborate circuits stage. by stage. A 
five-valve set of this kind is shown in Fig. 8. In the 


Fic. 8.—A MARCONI FIVE-VALVE -SET. 


usual arrangements, the aerial condenser, the reaction 
coil, three valve units, and the telephone transformer 
are combined. This system has been somewhat modified 
to conform with the recent regulations made by the Post 
Office authorities. The modifications are confined to the 
high-frequency stages and entail the use of tuned anode 
circuits, which give the maximum amplification possible 
throughout the full range of wave length in general use. 
Retroaction and the generation of local oscillations for auto- 
dyne reception is secured by means of a magnetic coupling, 
which links the detector anode circuit to the anode circuit 
of the initial high-frequency stage. 

The advantages claimed for this arrangement compared with 
the usual closed circuit and its reaction arrangement, are as 
follows :— 

(1) Easy manipulation is obtained. While the simple direct 
coupled aerial tuning is preserved, selectivity is secured in the 
tuned anode circuit. The manipulation is infinitely more 
certain and easier, than with a closed circuit tuner with 
reaction on the secondary coil. 

(2) The tuned anode coils are calibrated for all wave lengths ; 
т the instrument serves the additional purpose of a wave- 
meter, œ 

(3) There is a minimum transference of energy to the aerial 
when autodyne reception is being employed; this is only 
Possible through the electrostatic coupling medium provided 
by the self-capacity of the valve, which is negligible. 

(4) The receiver is extremely silent in working and is affected 
to a remarkably small degree by atmospherics. 

alves are nów being supplied which require a current of 
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Fic. 9.—MancoNI PATENT RHEOSTAT. 


my O'I A per valve at 1-8 V, which can be conveniently 
VPPlied by dry cells. | 
Tansmitters were shown rated at то W and 50 W, the anode 


*UPPly for the latter bei ng derived from a rotary transformer. 


In the case of the 50 W set, and with aerials at least 35 ft. high, 
speech can be transmitted 50 miles over normal country. A 
low priced “ heterodyne " wave meter was shown, suitable 
for the calibration of both transmitting and receiving 
apparatus; also a universal wave meter of high accuracy, 
having a range of 109 to 20000 metres, Fig. 9 shows a new 
design of variable resistance. ingenious in its simplicity. 

© MaRcoNI'S WIRELESS TELEGRAPH Co. showed some inferest- 
ing historical apparatus and also the latest model of wireless 
direction finder, as installed in the London Air Port and else- 
where. The sensitiveness of the instrument is such that it 
may be used for ordinary reception with satisfactory results, 
the necessary change being effected instantaneously by 
operating a single switch. 

The type A.D.2 transmitter and receiver is fitted to British 
commercial aeroplanes now flying in many 
services. Both the transmitter and receiver are 
contained in one box and are connected per- 
manently by cables to a small controlling unit. 
This unit can be mounted conveniently near the 
operator, while the set proper can be stowed 
permanently away in any suitable position. 

Several models were shown for the reception 
of broadcasting. The V.2 model has been con- 
structed to meet the new Post Office require- 
ments, which specify that the receiver must not 
be capable of radiation. For this reason reaction 
is not employed. The “grid condenser’ 
method of rectification is used, together with 
a novel method of tuning in which the 
inductance of a fixed coil is varied by means of a copper spade. 
Either “ R ” valves or “ Dull Emitter " valves may be fitted, 
the filament current in the latter case being so small that dry 
cells may be used. This receiver has a guaranteed range of 
fifty miles from a broadcasting centre. 


Elwell’s and the Amateur. i 
There were many interesting exhibits on the stand of 
C. F. ELWELL, some of which will appeal more particularly 
to the amateur with ample funds at his disposal. We refer 


Fic. 10.—Four VALVE RECEIVER. 


to the receiving sets made up in different styles of furniture, 
so as to be in thorough keeping with their surroundings. 
There is no outward appearance of wireless telegraphy about 
them, and they are essentially suitable for the wealthy. 


Fic. 11.—INTERIOR OF VARIOMETER. 


There was also plenty of apparatus to be seen of interest to 
the humble technical individual. Panels of three, four, or 
five valves were shown in which everything has been simplified 
as far as possible. Fig. то shows a 4-valve receiver and ampli- 
fier for placing in the record cupboard of a gramaphone. This 
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is connected to the tone-ariniby an adapter, thus making изе. 


of the gramaphone as a loud speaker, which is an increasingly 
popular method of obtaining а large'volume of sound. Simple 
sets are also supplied which can be easily fitted up by those 
having little or no technical knowledge. Fig. 11 shows the 
PN ! interior of a variometer which is 
. sold at a low price whether wound 
| or unwound. Connections in the 
apparatus supplied by this firm are 
largely made by special jacks, this 
permitting the automatic control 
of filament circuits very simply. 
The " Bull-dog ” grip, shown in Fig. 12, has much to recom- 
mend it. This makes an instantaneous grip of standard 
telephone tags, which are as readily released when required. 


Fig. 12.—'" Burr рос” 
GRIP FITTING. 


The Automatic Telephone Manufacturing Co. 


The AUTOMATIC TELEPHONE MANUFACTURING Co. showed a 
full range of accessories, and in addition to these they exhibited 
а '" Radiak”’ receiving set manufactured by the ASHLEY 
WIRELESS TELEPHONE Co., of Liverpool. The five valve set is 
particularly noticeable on account of its simplicity and 
accessibility. There are only four controls in this set. Two 
valves are used fcr high frequency amplification and two for 


Fic. 13.—AsHLEY THREE-VALVE SET. 


low frequency. All the parts, except the filament battery, 
are contained within a cabinet of very moderate size, and the 
whole of the wiring can be exposed to view by drawing out 
the front of the cabinet, which brings the whole of the equip- 
ment with it. In this equipment simplicity seems to have 
been brought to a maximum and has been achieved partly by 
the omission of the usual rheostats in the filament circuits. 
The filament resistances are clamped for the best conditions 
before the set is sent out, but can be adjusted further at any 
time if necessary. 

Sets on the same principle can be purchased on the unit 
system, as many units coupled together by the purchaser as 


Fic. 14.--BLocKING CONDENSER. 


he may require. Fig. 13 shows a three valve combination of 
this kind. Crystal sets are also supplied. 

Fig. 14 shows a new type of blocking condenser, consisting 
of a number of copper foil elements separated by circular 
discs, the whole being clamped between discs of brass. This 
makes a rigid form of construction so that variation of the 
capacity cannot occur, and appears to be very practical. 


Pettigrew and Merriman, Ltd. 


At the stand of PETTIGREW AND MERRIMAN, LTD., we noticed 
a Morse transmitter, which has been specially devised for 
training, schools. This instrument consists of three discs 
driven by clockwork. Each disc is provided with a number of 
pins projecting axially near the periphery, and there are six 
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. arms which are. capable of-arresting the progress of any wheel 


by engaging with one of these pins. The arms are coupled two 
and two together, but not on the same wheel. One arm of any 
pair is bevelled so that it is caused to rise when it encounters 


FIG. 15.—ADAPTOR'FOR GRAMAPHONE AS A Loup SPEAKER. 


one of the pins already mentioned, but the other arm will lock 
with any pin it meets. If a pin causes the first arm to rise, 
a detent in the second arm of the pair is raised so that the wheel 
it is holding can move. The nett result is that Morse signals 


‚ аге transmitted and the series of signals does not become 


repeated. This is an important feature in teaching 
Morse, as a pupil makes only slow progress if he 
becomes used to a set of signals repeated at intervals. 

This firm is also mgking a simple adapter by which 
a gramaphone can be used as aloud speaker. This 
is illustrated in Fig. 15. It will be seen that the 
device consists of a breeches piece, the ends of which 
are fitted with rubber ; the centre arm is fitted into the 
-tone arm of the grarnaphone, and the receiving tele- 
phones are clipped to the ends of the two other 
branches. ` 

Pettigrew and Merriman have now made arrange- 
ments to manufacture in this country the Federal L.F. 
transformer Anti-capacity switches and rheostats. 

No. 226-W Transformer is of the shell core type 
with a1to3ratioof turns. The d.c. resistance of the primary 
is approximately 2 200 O, secondary approximately O-91 50 О. 
The impedance at 500 cycles is the same as the internal 
impedance of the standard receiving tubes, thus providing 
maximum efficiency of operation. -The flux leakage in the 
Federal transformer is at a minimum, and consequently the 
tendency to oscillate at audio frequencies, due to stray fields 
between circuits in cascade amplification, is reduced to a 
minimum. Tests in the United States have shown very 
high figures of amplification. |. 


The Zenith Manufacturing Co. 


The rheostats made by the ZENITH MANUFACTURING Co, are 
quite well known, but the vitreous enamelled resistance units 
made by this firm are not so familiar. They possess many 
advantages. Uncovered nichrome resistance wire is wound in 
a spiral on a porcelain tube, and is welded to copper connec- 
tions at either end. It is then coated with a vitreous enamel 
and fired at,a high temperature, so that a smooth glossy finish 
is obtained. A very robust form of resistance is thus obtained, 
and owing to the mode of construction they may be run higher 
temperatures than is usual: for example, up to 200? С. They 
are stated to be accurate within 5 per cent. Apart from their 
robustness, they have the advantage of cheapness, which is 
evidenced by the fact that a 50 ooo O resistance is priced at 
only 155. 

(To be concluded.) 


Wireless and Power Supply. 


The large area of supply covered by the SOUTHERN CALIFORNIA 
EpisoN Co.'s activities, of which we gave some details in a recent 
issue, has necessitated special arrangements for communication 
between power stations and sub-stations. The necessity is empha- 
sised by the bad climatic conditions and by the fact that any lines 
used would have to traverse heavily timbered forest areas, making 
the upkeep very expensive. -It was, thercfore, decided to employ 
wireless communication, and $hree combined wireless telegraph and 
telephone stations are now in operation. Somewhat naturally, the 
installations are used for providing the men stationed in these 
out of the way places with news of the outside world, and signals 
from all the stations on the west coast of North America, in the 
Philippines and at Mexico City have been picked up, while com- 
munication has also been established with many of the long wave 
stations on the east coast of the States and with Cuba and the Canal 
zone. At times even Nauen and Bordeaux have been heard. 


a. 
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Meg. | 


Meg, besides being a possible designation for the feminine 
ofthe species, is now the cognomen of an electrical instrument. 
Her (or its) genealogy is something as follows: Electrical 
resistance brought into being the ohm, and to avoid mental 
overstrain from the carrying of strings of figures in the head, 
insulation resistance brought into being the megohm. To 
méasure thé megohm the ohmmeter and generator were in- 
vented way back in 1888 by Mr. Sydney Evershed, and to make 
the instrument more portable and easy to use the '' Megger ” 
resulted about 1903. But in order to obtain an apparatus 
which should be lighter and more portable and less expensive 


Fic. I.—GENERAL VIRW or '' Mec.” 


even than the Megger has been the endeavour for some time 


of all the brains in-EVERSHED AND VIGNOLES, and the result. 


is the '" Meg " which is being placed on. the market to-day, 
and which we illustrate and describe herewitb. | 5 
E . What It Ie. E ms 

It is not claimed for the “ Meg ” that it has all thé advan- 
tages of the “ Megger,” but it is claimed that it performs all 
the necessary insulation tests at a reasonably high pressure, 
at present standardised at 500 V, and is moreover so cheap 
that a contractor can multiply his testing facilities at a 
reasonable cost. In addition the weight of the instrument 
has been reduced to 6} Ib. as against 13 Ib. of the lightest 
type of Megger, the size has been reduced, the overall dimen- 
sions being only 5} in. by 7}in. by 6} in., the set is practically 
watertight, and the terminals do not project from the instru- 
ment, and are therefore not liable to accidental damage. 

In essentials, of course, '' Meg ” does not differ from either 
the Megger or the ohmmeter and generator. That is, a 
generator provides the necessary testing power, and an ohm- 


Fic. 2.—'' Мес” IN Parts, SHOWING HOUSING AND METHODS OF 
MOUNTING GENERATOR AND OHMMETER. 


meter records the results. But various features which make 


for an easy and foolproof carrying out of the work have been._ 


introduced. This will be obvious from a detailed description 
of the instrument on view, which is given in Fig. I. 


The Case and Jts Details. 


The case, which is of cast aluminium, has one end formed into 


an oiltight gear-box. In this box steel gear of the concentric 
type is entirely enclosed, so that it is kept clean and thoroughly 
lubricated. The teeth on the annular wheel are drifted out, 
and on the others cut on the hobbing machine. The driving 
handle is of such a shape that it is naturally protected by the 
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box. It is fitted with a free-wheel which consists of a snug 
on the shaft expanding -a spring into the annular space іт the 
armature shaft. This device protects the gear from damage 
and prevents the armature from being turned the wrong way. 

At the further end from the handle án element of the case 
contains the ohmmeter and protects tre '' Line " and '' Earth ” 
terminals. At the top a glass window with hinged cover gives 
a view of the dial. "he carrying handles hang at the side of 
the case entirely out cf the way when '' Meg ” is in use, but 
meet together in a flat spring catch which lies comfortably 
in the hand when the instrument is carried. In Fig. 2 we: 
illustrate the instrument disintegrated to show methods of 
mounting and housing. A diagram of connections is given 
in Fig. 3. 

This construction has been rendered possible.by the system 


of guarded circuits used, and by the introduction of a number 


of other features in both generator and ohmmeter. The 
reduction in weight compared with all that has gone before 
has not been obtained at the expense of working forces, for 
these are large in proportion to the mass and inertia of the 
movement, giving great promptness and precision in the 
indications. Patented spring jewels are emploved for the 
movement, and give security against damage by careless usage. 


Fic. 3.— DIAGRAM OF “ MEc's " CONNECTIONS. 


Cere in Construction a Feature. 

The successful manufacture of an instrument of this kind 
at a relatively low price is, it. will be agreed, only possible 
when great care is expended on the details of its consfruction, 
and when every effort is made to reduce the cost of both 
material and labour. Evershed and Vignoles have therefore 
rightly spent a great deal of time and ingenuity in devising 
special tools and jigs for the automatic manufacture of the 
parts required, and in the organisation of their shops so that 
the maximum production can be obtained in the most efficient 
manner. In both these endeavours they have succeeded, as 
wil be gathered when we say that the estimated rate of 
production of “ Megs ” is one per hour. . 


: Field Magnet Design. " 

The illustrations which we give herewith are sufficiently 
explanatory of the features of the instrument without going 
into a mass of detail. Essentially it consists of three parts, 


the ohmmeter, the generator, and the surrounding case. The 


electrical features of the '' Meg " generator which distinguish 
it trom its forebears are a reduction of the magnetic reluctance 
of the air gap and of the resistance of the winding by flanging 
the outside laminations. This flanging has the effect of 
concentrating the flux so that less stampings and a shorter 
length of wire are required. Special attention has been given 
to obtaining a good wave form in the design of the field 
magnets. A tungsten steel is used, and though not in the 
strict sense of the word aged, it is.“ reduced " to give 15 per 
cent. of the possible maximum flux, and is also vibrated. The 
double ring commutator is of the Megger type, and the con- 
nections are made without the use of thesolder, except in one 
place where the thin wire of the armature winder is jointed 
on to the thick wire of the riser. | 

As we heve already said, the ohmmeter and the generator 
are really two distinct units, the connection between being 


made by phosphor bronze spring connections so that no fitting | 


during assembly is required. In the ohmmeter the move- 
ment frame is constructed from one stamping, while the 


provision of fixed instead of moving ligament drums, thus . 


saving weight in the movement, shortening the axle, and 


increasing the stiffness, is another feature which deserves. 


mention. . 
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Electrical Developments at 
Stafford. 


8 Things electrical are going ahead at Stafford. The present 
output of the station bids fair to be far larger than last year, 
and by April next it is hoped to be able to announce that the 
annual figure is 4 000 ooo kW, as against 2 226 441 in 1918. 
Tojmeet present and future demands it is not to be wondered 
` at, therefore, that extensions have recently been necessary or 
that their official opening on Wednesday in last week was made 
the occasion of municipal ceremony. ; Incidentally, it may be 
added that the electricity department is to have its own com- 
mittee instead of being combined with gas, this should make 
for progress. 
Details of the New Piant. 


The extensions include a 1 000 kW Willans turbine, a 1 600 kW 
Brush-Ljungstrom turbine, a 500 kW Metropolitan-Vickers 
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condenser by which the whole of its weight is carried, thus 
resulting in a great saving of foundation work. 

The surface condenser has a cooling surface of 3 150 sq. ft., 
and is capab'e of dealing with 20 800 ib. of exhaust steam per 
hour with circulating water at a temperature of 65? F. The 
condenser is provided with a 3-throw Edwards air pump 14} in. 
by Io in., running at 120 revs. per min. and driven by a Brush 
standard d.c. motor through gearing. The motor is mounted 
on a Suitable stool, and has a normal output of II H.P. A 
hotwell pump is provided which is driven off the air pump 
crank-shaft, for lifting the condensate to the hotwell. 

The circulating pump is capable of delivering 2 775 gallons 
per minute against a total head of 25 ft. when running at 
750 revs. per min. The pump is driven by a 30 H.P. standard 
Brush "motor, to which it is direct coupled, this motor being 
wound for 440 V and for a speed variation of 700 to 800 revs. 
per min. Each of these motors is controlled by panels 
manufactured by Brook, Hirst & Co., each panel being 
of their floor type, containing a plain lever starter fitted with 
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STAFFORD ELECTRICITY WORKS.— ANCIENT FOREGROUND; MODERN BACKGROUND. 


rotary converter, and two Stirling boilers, each of 15 ooo Ib. 
per hour evaporation, and fitted with mechanical stokers made 
by the Underfeed Stoker Co. 


The Willans set consists of a disc. and drum turbine, fitted 


with Worthington condensing plant and a Heenan & Froude air - 


fülter. The alternator of this set was made at the English 
Electric Company's works at Stafford and its output is 1 250 
kVA at 6600 V, 50 cytles per second. The Ljungstrom set, 
which was suppied by the Brush Electrical Engineering 
Company, is designed to work at a pressure of 170 lb. per sq. in. 
and a superheat of 150? F. It exhausts into a vacuum of 
28} in. of mercury (with the barometer at зо in.). The turbine 
is direct coup'ed to two 3-phase alternators having a combined 
output of т боо kW, with a power factor of 0°8, and wound for 
6 боо V, 50 cycles. The exciter is direct coupled to one of the 
alternators, and the regulation of the set is effected solely by 
regulation of the exciter fie'd, for which purpose a finely 
graded regulator is provided and fixed on the switchboard. 
The combined set runs at 3 ooo revs. per min., and is capable 
of an overload of 25 per cent. for two hours. 


The turbo-alternator set is mounted on a Brush surface 


no-volt release and double-pole overload circnit breaker, inter- 
locked shunt regulator and ammeter, For filtering the air to the 
alternators а Cleworth-Wheal “ wet ” air filter is employed. 

A feature in connection with the plant is the installation 
of an “* Іргапіс” diaphragm type oil pressure-operated 
apparatus and relay, so arranged that when the oil 
pressure in the bearings falls below a stated pressure, the 
relay operates and brings out the circuit breaker on the main 
switchboard. Tests taken after the set had been installed 
on site have proved that the steam consumption of the set is 
well within its guarantee. 

The rotary converter is self-synchronising and has a pony 
motor for starting. 


The amended scheme for the reorganisation of ELECTRICITY 
SUPPLY in the N. East MIDLANDS District, which will be investi- 
gated by the Electricity Commissioners on Tuesday next, has been 
considered by the West Riding County Council who have decided 
to adopt the same attitude as they did towards the Aire and Calder 
District. The principal modification is that, instead of the 
direct representation given by the original scheme to the four County 
Councils interested, local authorities who are not electricity under- 
takers will appoint five representatives on the proposed authority. 
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WHAT OUR MANUFACTURERS ARE DOING. 


British. Main Line Electric Locomotive. 


Through the courtesy of the ‘‘ Railway Gazette," we are able to 
produce herewith a photograph of the 4-6-4 type electric locomotive, 
which has been designed and built at the Darlington works of the 
NORTH-EASTERN RAILWAY Co., for use on the line between York 
and Newcastle. We understand that this locomotive has been 
successfully tested on the Shildon and Newport line. Some par- 


ticulars of its equipment were given in a paper read by Sir Vincent 
Rowen before the North-East Coast Institution of Engineers and 
Shipbuilders last January,* and it will be remembered that the 
locomotive is capable of hauling a 450-ton express passenger train 
It has three main frames_mounted 


at a speed of 65 miles per hour. 


Tug New NORTH-EASTERN Matin: LINE ELECTRIC LOCOMOTIVE. 


on three driving axles, with three pairs of driving wheels, 6 ft. 8 in. 
diameter, and a four-wheel bogie at each end. The cab and sloping 
ends are rigidly fixed to the main frames and are provided with the 
necessary supporting members for carrying the auxiliary and control 
equipment. Pantographs mounted on roof at each end of the centre 
compartment collect the current from the overhead trolley wire. 
The main traction motors, which are twin armature machines, are 
rigidly fixed to the main frame of the locomotive and transmit the 
tongue to a gearwheel mounted on a hollow shaft or quill. All 
the high tension apparatus is placed in one of the, sloping ends of 
the engine, whilst at the other end is an electric boiler for the supply 
of steam for heating the train. On the one-hour rating basis the 
locomotive will develop 1 800 H.P. or 1 260 H.P. continuously. 
The electrical equipment was supplied by the METROPOLITAN- 
VICKERS ELECTRICAL Co. 


* Atlantic" Spot Lamps. 


In the “ Atlantic " spotand inspection lamp, which BuTLERS' LTD., 
have just placed on the market, there is no wipe contact to get out of - 
order, and eighteen feet of flexible cable are carried on a spool inside 
the lamp, behind the reflector. The circular mirror, which revolves: 
and winds up the cable, is removable to facilitate accurate focussing. 


VIEWS OF THE '" ATLANTIC” Spot LAMP. 


The switch is immediately underneath the bracket attached to it, 
and within easy reach of the user's hand. When ordering it should 
be stated whether the lamp is required for a eoupé or wind-screen. 


* See THE ELECTRICIAN, Vol. Ixxxviii,, p. 10, January 6th, 1922. 


Correct Industrial Illumination. 


The accompanying illustration is from an actual unretouched 
night photograph of a very successful installation of Benjamin 
reflectors recently completed. It represents a portion of the new 
factory at Willesden erected for the Studebaker Corporation, manu- 
facturers of the well-known Studebaker automobiles. The entire 
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MAIN BAY AT THE NEW STUDEBAKER FACTORY, SHOWING CORRECT 
ILLUMINATION.—GENERAL , VIEW. 


absence of both glare and objectionable shadows will be apparent, 
the result being practically equivalent to daylight intensity. 

. We are informed by the BENJAMIN ELECTRIC, Lro., that their 
R.L.M. dispersive reflectors were mainly employed with 300 W gas- 
filed lamps. Concentrating type reflectors were used in the main 
bay, with 500 W gasfilled lamps. 


A Radio Window Display. 


The illustration is a photograph of the Jeary ELEcTRICAL Co.'s 
window exhibit of wireless material.. It showsa model of a lady with 
head receivers listening in, and crystal set, three valve set, insulators 
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Тһе JEARY ELECTRICAL СГ 


and various apparatus for wireless. The standard and lamp shown 
on the right and the lamp in place of the valve are all worked from 
а“ J.E.” flasher. The whole thing is quite topical. 
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The Election and Trade. 


By SIR ERNEST BENN. - а 

If the election, as seems likely, comes soon, it will be fought on 
the question of the Near East, and Mr. Lloyd George’s handling of 
the recent crisis. The mind of the public will be so completely 
absorbed in the various points of view arising out of this controversy 
that little attention is likely to be given to all those questions which 
are of real importance to the material well-being of the people. I 
make no apology for emphasising material well-being, because, after 
all, that is the special care of the manufacturers and traders for whom 
I claim some right to speak. I suggested !ast week a campaign for 


freedom and economy. The two things go together, the one cannot 


he secured without the other, each is of equal importance, but I 
propose to deal this week with the question of freedom only, because 
traders can claim freedom in the interests of the community at 
large, while in talking of economy we are always liable to the charge 
that we are thinking of our own pockets. Our aim should be to 
weaken the mania for managing which has in these latter days 
gripped mankind. The world is smothered with committees and 
and other bodies, all engaged in preparing some form of management 
for other people. The mindg-power of the whole world is largely 
occupied in thinking about the actions of others. That needs to be 
reversed, and we want to get the individual to think about himself 
and his responsibilities. | 

Trade is bad. It is a little better than the worst, but it is still 
bad, and the way to make it better is not to invent a new sort of 
management, but to study the present position and to endeavour 
to discover what is wrong with it. We shall find that most of our 
difficulties arise from somebody's desire to do good. We are subject 
to thousands of restrictive arrangements, all of which have been 
devised with good objects, backed by plausible arguments, and 
enforced in the name of progress. These things have combined 
together to make progress impossible. To make out the case for 


freedom it is only necessary to set out the present position, to let. 


the public know what is actually happening, to point to the practical 
difficulties. Suppose we take. the case of a company negotiating 
a contract, and just set down simply and without comment, the 
conditions with which it is faced. 


Trading Difficulties. 


For convenience, we will divide the difficulties into three classes : 
One, ordinary risks ; two, legislative difficu'ties ; three, political 
obstacles. | 

The ordinary difficulties are bad enough, but they are of a kind 
which cannot be obviated. The contract in question will, first of 
all, involve the willingness or the ability of perhaps a hundred other 
agencies to carry out its various conditions. It will bristle with 
risks, most of which are outside the control of the contractor: the 
bankruptcy of suppliers, the non-arrival of material, troubles arising 
from errors of calculation, and so on. Then, of course, there is the 
great big risk of the feasibility of the scheme as a whole ; the contract 
is on paper, and when translated into bricks, or wood, or stone, may 
assume a totally different character. Equally important is the 
judgment of the contracting parties on all sides, as to the future 
state of the market. Prices will be given and accepted, and under- 
takings entered into which will produce unforeseen results. ^ All these 
are the ordinary risks of a business transaction, and all require a 
certain amount of courage, a good deal of confidence, and a measure 
of ability. 

Burden of Taxation. ; 

Then we come to the next category, legislative difficulties. To 
begin with, the contracting parties are each possessed of heavily 
depleted resources by reason of the exactions of the tax collector in 
recent years ; that, of course, cannot be helped. There is, however, 
the more serious consideration, that the present and prospective 
taxation may very well prove to be considerably more than any 
profit which can reasonably arise from the projected transaction. 
Chancellors of the Exchequer talk glibly of 5s. in the £, but traders 
know to their cost that the / in question is very seldom a real profit. 
The contract under discussion may well land them with a lot of 
useless buildings and machinery, written back for taxation purposes, 
and bankruptcy comes all too often that way. If the proposed 
business involves anything in the nature of building the parties 
who have the matter in contemplation, will, of course, have to face 
the terrors which have for long been associated with any attempt 
to put bricks and mortar together. Innumerable authorities will 
batten on the business before it can proceed. To this must be added 
certainly a thousand Acts of Parliament, of which the business 
people concerned are supposed to have full knowledge, which will 
hamper and harass them at every turn. If the contract depends 
in any way on foreign materials, or foreign help, then a new set of 
difficulties arrives on the scene. Supposing America to be in- 
terested, the contractors will have to reckon upon a full month for a 
reply to a letter to New York. If materials have to come from other 
parts of the world, then the unfortunate business men involved in 
this scheme must acquaint themselves with ten thousand tariff 
schedules, continually changing and chopping about, or else make 
provision for the heavy risk involved in this department of official 
activity. They will, in addition, have to face all the terrors of 
import and export licences, not only in this country, but in almost 
every country in the world. This sort of difficulty will exist so 
long as the public is wedded to the idea of universal regulation for 
everything. 
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The political difficulties are more subtle, and for that reason even 
more dangerous. The business men contemplating the contract 
we are discussing will have to face the horrid fact that if they 
succeed, if their enterprise is rewarded with profit, if they make 
anything for themselves out of it, the public will sneer and call them 
profiteers. A greater difficulty still is the mind of the working man. 
Thirty years of communistic propaganda have cemented into the 
brain of the worker a feeling of injustice, which in itself is enough to 
lead many people to decline to touch prospective business. Then 
comes the risk of new schemes and new proposals, and before the 
contract is halfway through it is positively certain that a lot of new 
legislation, some of it affecting the business in hand, will be rushed 
on to the Statute Book. The contractors have to be prepared at 
any moment to face new difhculties, ranging from a capital levy to 
an alteration in the tariff. Added to these, as if they were not 
enough, there is the common risk of a strike, 

All these things are arranged in the name of progress, many of 
them are supposed to be justified by the fear of unemployment ; but 
if the business community were to put their back into the education 
of the public it would be easy to show how all these things defeat 
their own object. In theincomplete catalogue which I have attempted 
above, there is more than enough to explain the whole of the unem- 
ployment which exists. A study of the present conditions makes 
one really wonder that there is any trade at all, and yet, trade goes 
on, trade is even improving, and trade will get better still. We are 
entitled as business men to claim enormous credit for surmounting 
absurd and unnecessary difficulties, and we are further entitled to 
say that if some of these could be removed we could render to 
the community even greater service than we are giving to-day. 

. We want a campaign for freedom, for liberty. We want to get’ 
the public back- to the idea of freedom and liberty, not because ` 
it will give us business men a better chance—as patriotic citizens 
we would gladly submit to any form of legislation or. restriction 
which was for the benefit. of the public as a whole—we want liberty. 
because the present state of affairs has been demonstrated to mean 
a lowering of the standard of life, and because only in the atmosphere 
of confidence and cheer which comes from liberty, can we resume our 
function of providing for the wants of our fellows, and improve 
the conditions of each and all. | E ü : 


Administration in Industry. 

An address on TRAINING FOR ADMINISTRATION IN INDUSTRY 
was given on Tuesday last at the London School of Economics by 
Capt. Н. Riall Sankey, C.B., C.B.E., M.Inst.C.E., first President of ` 
the Institute of Industrial Administration. : 

After a few introductory and historical remarks explaining how 
the Institute originated and why it was called the Institute of 
Industrial Administration instead of the Institute of Management, 
Capt. Sankey asked the question what place administration takes 
in an industrial organisation ? Until quite recently, and it seemed 
to him without adequate consideration, we had been content to 
regard Capital and Labour as the two factors or partners of Industr . 
and very often it has been considered that these two factors wei: 
antagonistic—Capital versus Labour. He submitted that there 
were four factors—viz., owners, administrators (commercial and 
technical) technical workers, and manual workers, or labour. An 
administrator he defined as one who is responsible for and directs 
the work of others. He instanced managers, chief draughtsmen, 
chief accountants and foremen as administrators, whereas draughts- 
men, tracers, estimators, clerks, etc., were technical workers. 
Referring to an institute dinner at which, in the course of an address, 
Capital, Administration and Labour were said to be running a 
three-legged race, Capt. Sankey suggested that this simile exactly 
fitted his argument, the “ central leg ” being composed of two legs 
tied together—+t.e., administrators and technical workers. He 
expressed himself as having been attracted to the Institute by its 
avowed object of seeking both equity and efficiency and proceeded 
to amplify the objects, the case for the institute, and its rules. 

i Training of. Administrators., 

Dealing with the subject of the training of administrators, 
Capt. Sankey said by the definition that an administrator is 
responsible for and directs the work of others, it was possible with 
some certainty to decide how he should be trained to enable him 
to perform his duties. He must have two kinds of knowledge. 
He must be a master of the technical knowledge appertaining to 
that branch of the industrial firm in which he is an administrator, 
and of the administrative knowledge to enable him to direct the 
work of the members of that branch. A chief draughtsman, for 
example, required both kinds of knowledge; a draughtsman, 
however, required only technical knowledge, but if he aspired to 
be a chief draughtsman, he must obtain the adminstrative know- 
ledge. Continuing, Capt. Sankey said it is the business of the 
Institute of Industrial Administration to assist him in obtaining 
that knowledge, and incidentally the institute is not concerned 
with the methods adopted for technical trairing. Obviously the 
training required by each budding administrator would consist in 
a grounding in the general principles of administration, together 
with the special administrative training needed for the branch to 
which he belonged. He stated that, at the instance of the Advisory: 
Council, a scheme of examinations in eight sections or groups of 
subjects had been drawn up and emphasised that the questions to 
be asked would relate to the administrative knowledge required in . 
each section but would not deal with technical knowledge. | 
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Harvesting by Electricity. 

This year harvesting at GREATER FELCOURT FARM, EAST 
GRINSTEAD, has been carried out in a novel manner by aid of 
electricity. This is another triumph for electricity in the field of 
agriculture. A tractor equipped with a dynamo for generating 
electricity was arranged to haul a reaper of the usual pattern. 
This reaper, however, differed from its fellows in that an electric 
motor had been fitted on it, to operate the cutting knives and 
binding mechanism. Usually a reaper is worked by the friction 
of one of its wheels on the ground. It will be appreciated that if 
the ground is soft, or if the reaping macnine is not drawn along 
quickly enough, the knives do not cut properly. In the electrically 
operated machine these troubles do not arise, for by aid of a con- 
troller, something like that worked by the motormam on a tramcar, 
the farm labourer seated on his reaper can run th- knives and other 
parts of the mechanism at any speed that he finds most suitable. 

A reaper, when electrically equipped, will cut one-third more 
acres in a day, and this is the all-importance of equipping it elec 
trically. The great secret of a good harvest is getting the corn 
home quickly directly the correct time has arrived. Thus it is 
of very great importance if, by calling in the aid of the Goddess 
Electra, over 3c per cent. more cutting than usual can be done iu a 
day. Incidentally the electrically operated reaping machine cuts 
the straw closer to the ground, so that the length of straw cut is a 
maximum. This is due to tht knives running at the proper speed, 
as when they do not do so the straw is bent over and finally cut 
higher up than it should be. 

Thus another agricultural success has been achieved by Mr. 
R. Borlase Matthews, at his all-electric farm—for it is only a few 
weeks ago that it was announced, that hay had been '' made” or 
“cured ” (i.e., not that grass had been merely '' dried ") in large 
ricks, on this farm. 

The following technical details of the equipment may be of 
interest to the farmer or the engineer interested in electro-farming. 

The motor is rated at 2 н.р. and its speed is variable between 
т 000 revs. per min. and 1 боо revs. min., & suitable combined 
starter and regulator being used. After being electrically 
equipped as above the ordinary reaper will cut 22 acres per day 
instead of the 16 acres which is its usual maximum. Although a 
good deal of experimental work was required to bring the present 
equipment to success, it is now possible to fit it to existing reaping 
and binding machines at very little expense. On large farms the 
saving in time and, the gain due to speedy working during inter- 
mittent spells of fine weather will repay the cost in one season. 
When the crop is to be dried and cured in stacks (by the author's 
recently described system of hay-making) rapid cutting is desirable 
to keep pace with the stack building. 


The Engineers’ Club. 

The accounts of the ENGINEERS’ CLUB from August 17th, 1921, 
to August 315, 1922, show a surplus of £431, after providing for 
maintenance, possible contingencies, and the amortisation of the 
leases. The Whitcomb Syndicate has been retained as a holding 
company, but as Engineers' Club (London), Ltd. possesses the whole 
of the shares of the syndicate the interests of the two companies, 
in conjunction with the club, are identical. Second debentures to 
the value of /32 975 have been taken up; a further /то ooo are 
being reserved for an applicant, and it is hoped since the success 
of the Club is assured that the balance of £32 025 will be taken up. 

The term of office of the first president of the Club, Mr. E. Man- 
ville, M.P., coming to an end automatically on August 31st, 1922, 
Sir Robert A. Hadfield, Bart., has consented to take office as president 
for the ensuing year. New members elected during the year 
numbered 1 224, bringing the total at August 31st last to 3 185. 

An arrangement has been entered into with the Engineers’ Club, 
Manchester, whereby the Town Members of either can be made 
Country Members of the other at one-half the usual existing sub- 
scription and without entrance fee. Three house dinners have been 
held, followed by successful concerts, organised by Mr. Leo Stormont. 

The Committee record with regret the deaths of the following 
members :—-Messrs. G. Biss, W. P. Brown, J. Halley Craig, J. L. 
Dyson, P. J. Evans, H. Foulston, G. Gillman, J. B. Lees, M. B. 
Lewis, A. H. Massey, W. E. Reath, H. J. Smith and J. S. Smith. 


The Ferthcoming Annual Meeting. 
At the meeting in June, 1921, the Provisional Committee was 
appointed as the General Committee of the Club, to continue in 


office until the end of the first annual meeting, which will take place ` 


on November 3rd. All the members of the committee therefore 
retire and the following offer themselves for re-election :—Messrs. 
^A. H. Allen, 5. E. Cash, Howard Foulds, W. Hewison, J. Snow 
Huddleston, R. W. Hughman, Ashley P. Pope, P. C. Pope, W. 
Prescott, T. C. Pulman, H. T. Wilkinson, David Wilson. Mr. 
J. B. Whyte, who was co-opted a member of the committee, also 
offers himself for re-election. Fourteen suggested alterations to 
the rules and by-laws will be discussed at this meeting. 


| The Social Side. 

The chess circle commenced its new season on September 2gth, 
weekly meetings will be held from 6.30 p.m. to 9.30 p.m. Members 
desirous of joining this circle are requested to communicate with 
the Hon. Secretary of the Circle, Mr. A. H. Allen. Billiard and 
snooker handicaps are being arranged for the autumn, winter and 
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spring, and Society and Institution dinners, etc. House dinners, 
followed by smoking concerts, will be held on the 19th inst., and on 
November 15th, January 17th, February 21st, and March 21st next. 


U.S.A. Electric Furnace Practice. 


The Lunkenheimer Co., of Cincinnati (O.), which was one of the 

earliest firms to adopt the electric furnace for melting iron, has 
abandoned the method for the tandem process, in which the iron 
is melted in the cupola and then transferred to the electric furnace. 
The electric furnace is said to be at its best- when coupled with 
a chemical laboratory, so that by sampling the iron as soon as it 
is transferred in a molten state from the cupola as many elements 
as desired can be determined and the proper additions made before 
the metal is poured. The combination of the electric furnace and 
the laboratory can also be made to yield the best possible machining 
qualities consistent with the physical properties required. 
. According to a correspondent of ' The Times” Engincering 
Supplement, perhaps the most valuable feature of the electric 
furnace for melting cast iron is that it permits the sulphur content 
to be reduced quickly. At the Lunkenheimer plant cast iron with 
o'18 per cent. of sulphur can be reduced to 0'07 per cent. іп зо 
minutes. This characteristic: of the electric furnace should be of 
advantage to firms which are situated at a distance from sources 
of good pig iron and must depend largely upon scrap. If iron 
contains an excess of sulphur it generally carries other objectionable 
impurities which the desulphurising process tends to remove. 
The electric furnace gives increased fluidity, which is especially 
needed where thin-section castings are to be poured. Superheated 
metal increases the effectiveness of the risers by lengthening the 
period of fluidity, which is their only period of activity as feeders, 
and thus overcomes to a great extent the internal shrinkage that 
results from contraction. 


Salesmanship Conferences. 


\ 

We are glad to notice that an impressive programme of SALESMAN- 
SHIP CONFERENCES has been arranged in the London area by the 
Council of the Electrical Development Association. As will be 
remembered, these conferences were started last year in a tentative 
way and proved to be very successful. In 1922-23 twelve meetings 
will be held between October and March, nine of them being devoted 
to considering salesmanship in relation to specific aspects of 
electrical work and the three immediately before Christmas to 
lectures by an expert on the theory and practice of salesmanship. 
All the conferences will be held at Caxton Hall, Westminster, S.W.1, 
at 7.30 p.m. The first will be to-day (Friday) when a paper by 
W. E. Bush on ''Salemanship in Relation to Lighting” will be 
read. Mr. Ll. B. Atkinson being in the chair. | 

These meetings are open to any person engaged on the commercial 
side of the electrical industry ; it is not necessary for persons 
attending and taking part in the discussions to belong to any 
particular Society or Association. consequently they should attract 
the younger men and do useful work in that way. 


LÀ о © 
Warr ngton:s Exhibition. 

Warrington is to have a splendid electrical exhibition. It is to 
be held in the Empire Hall from Thursday, November 2nd, to 
Saturday, November 11th, and over 50 firms have already booked 
space, including the British Electric Transformer Co., Berry’s 
Electric, the Carron Co., the Chloride Electrical Storage Co., 
the Falkirk Iron Co., the General Electric Co., the Hotpoint Electric 
Appliances, the St. Helen’s Cable and-Rubber Co., Studebaker, Ltd., 
and J. H. Tucker and Co. 

As the ground in this district has recently been thoroughly 
prepared, both literally and metaphorically, for a large increase in 
electrical business by the laying of miles of new mains, the Corpora- 
tion, electrical contractors and all concerned in the town now 
cordially invite manufacturers to exhibit and reap the benefit of 
this work. Special stress is placed upon the fact that manufacturers 
should exhibit direct, and those who are still undecided should apply 
to the organising manager, Mr. Ewart Watson, at the Empire Hall, 
or to the honorary secretary of the Managing Committee, Mr. 
J. H. C. Brooking, St. Helens Cable and Rubber Co., to be convinced 
that they will not be the losers by taking part. 


The Prince of Wales and Broadcasting. 


H.R.H. the PRINCE oF WaLEs took a share in '' broadcasting ” 
during his inspection of 67 000 Boy Scouts and Wolf Cubs at the 
Alexandra Palace on Saturday. After visiting the various troops ' 
he returned to the saluting base and addressed the gathering 
through a transmitter, which was connectéd to two megaphone 
receiving instruments. He then read a telegram that had been sent 
to the King, and the King's reply, and called for three cheers for 
His Majesty. Subsequently, at York House, he delivered a speech 
which was transmitted by wircless to Scouts all over the kingdom. 

Among the thousands who listened in to the Prince's speech 
were the blind soldiers of St, Dunstan's, Subsequently Capt. 
Fraser, who is an ardent wireless experimenter, and Mr. O. 
Carpenter, of the Marconi Scientific Instrument Co., addressed 
the men, 
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Brighton a la Electrique. 


Brighton is a place which has attractions for visitors from London 
and elsewhere. But this week it is providing an attraction which 
will principally interest those who live in the town ; not that those 
who are week-ending or taking late holidays should neglect it. This 
attraction is the ELECTRICAL EXHIBITION, which opened at the Corn 
Exchange last Thursday and remains open until to-morrow. In a way 
the Exhibition is a sort of birthday celebration, for it coincides with 
the completion of the thirtieth year of the electricity undertaking. 
In those thirty years the number of consumers has increased from 
213 to nearly 10 ooo, and the output from 150 ooo kWh to nearly 
12 ооо ооо kWh. This increase is mainly the result of the enter- 
prise and hard work of Mr. John Christie and his staff, and it is, 
therefore, interesting to find that their policy in two important 
particulars differs from that which is popular and has been successful 
in many other areas. 


Working with the Contractor. 


In the first place, no two-rate tariff is available for domestic 
consumers. The price for lighting stands, however, at the compara- 
tively low post-war ligure of 7d., and itis shortly hoped to provide 
the current used for heating, cooking and power at 14d., so that, 
though the complication of two meters and two circuits are neces- 
sary, it cannot be said that the charges at Brighton are unnecessarily 
high. The other point of difference is that though a hire-purchase 
scheme for domestic apparatus has been started on most favourable 
terms, towards this scheme the Corporation acts rather as an alma 
maler than a direct agent. That is to say, the whole of the details 
are left in the hands of the local contractors, who, from the char- 
acter of the stands which some of them have equipped at the 
Exhibition, seem to be a more than usually go-ahead lot. 


Some Enterprising Contractors. 


That being the case, though we do not propose to describe the 
exhibits in detail, something may be said about these particular 
stands, and first about that of H. J. GarrrERs. The head of this 
firm, besides being an electrical contractor, is chairman of the 
Electricity Committee, an astronomical conjunction which should 
not be without interest to seers of all kinds. On this stand are 
being given continuous demonstrations of suction sweepers, electric 
sewing machines and wireless apparatus, and here, too, can be seen 
examples of Henley's wiring system, lighting apparatus of all sorts 
and kinds, electric fires ditto, and radiators ditto. On a second 
stand, equipped by the same firm, is a complete electric kitchen, 
in which cooking apparatus, washing machines, meat choppers and 
al sorts of other apparatus are demonstrated, while in order not 
to be too realistic, vibro massage, hair driers and violet ray appliances 
are not forgotten. 

The second contractor's stand is in the hands of PAGE AND 
MILES, who, not surprisingly, also concentrate on apparatus for the 
development of the domestic load. They are showing a variety of 
apparatus from water heaters to meat mincers, all new apparatus 
which indicates how electricity can be used for lighting shop 
windows, business premises and offices in the most effective manner. 
This, we believe, is particularly necessary in Brighton. Complete 
equipment for country house lighting was also to be seen, together 
with such weak current apparatus as bells and telephones. A 
second stand of the same firm's carried the propaganda a little 
further, for here demonstrations of wireless telegraphy and tele- 
phony with Marconi and Gecophone sets receiving in conjunction 
with loud speakers were in full swing. On this stand some 
artistic lighting fittings are to be found. 


An Electric Bekery. 


Further local colour is given to the Exhibition by the 
exhibit of CLARKE's BREAD Co., who have fitted up an electric 
bakery containing equipment provided by the CARRON Co., BRITISH 
ELECTRIC TRANSFORMER Co., and the HorPoINT ELECTRIC APPLI- 
ANCE Co. Finally, while on local colour, we must not forget the 
REASON MANUFACTURING Co. which is represented on two 
stands, on one of which they show details of their well-known 
meters, fuse boxes, switches and fuses, while on the second, the 
processes of glass blowing as applied to the manufacture of meters 
are demonstrated. 

Glass blowing is also a feature on one of the stands of the 
GENERAL ELECTRIC Co., where an expert glass blower from the 
Osram Lamp Works performs and attracts much attention. 
“ Magnet ” apparatus, including demonstrations of the “ Magnet ” 
iron, ‘Osghm’’ lamps and ''Gecophone" ” wireless receiving 
apparatus, appear on a second stand. Other firms represented 
are the CARRON Co., with cookers, kettles, grills and boiling rings ; 
the Jackson ELEctRIC STOVE Co., with cookers, bath water heaters, 
vacuum cleaners and warming plates; MARRYAT AND SCOTT with 
lifts: GILLESPIE AND BEALES with electric suction cleaners; the 
BRITISH ELECTRIC TRANSFORMER Co. with a range of “ Tricity " 
devices; WATSON AND Sons with eletromedical apparatus; the 
HOTPOINT ELECTRIC APPLIANCE Co. with Hotpoint domestic cooking 
apparatus and with “ Falco ” cookers, but not the Inducer cooker ; 
MARCONI'S WIRELESS TELEGRAPH Co. with wireless apparatus and 
the chance of hearing musical concerts from London, Ali together 
an excellent show ! 
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Rules for Broadcasting Apparatus. 


Amateurs and others who have been waiting anxiously for the 
INAUGURATION Of BROADCASTING will read with interest the con- 
ditions that must be fulfilled by the apparatus employed in order to 
obtain the licence of the Post Office. These mark the conclusion 
of the negotiations between the latter body and the various 
private interests concerned, and are a guerdon of the early 
inauguration of the service. The conditions are: 

. All types of broadcast receivers may be constructed for the 
reception of signals of any wave lengths. 

The apparatus shall be so constructed that it is difficult to 
change the arrangement of the circuits embodied in the design by 
means of external connections. 

The following units, each of which must consist of apparatus 
assembled, connected and mounted in a single container, shall be 
approved :—(a) Combined tuner and rectifier ; (b) Combined tuner, 
high frequency amplifier and rectifier ; (c) Audio frequency amplifer 
(of valve or other type), 

Any combination of two or three of the above separate units (a). 
(b) and (c) will be allowed. 

No receiving apparatus for general broadcast purposes shall 
contain a valve or valves so connected as to be capable of causing 
the aerial to oscillate. 

Where reaction is used on to the first receiving circuit it must not 
be adjustable, but must be fixed and incapable of causing oscillation. 

Where reaction is used between a second or subsequent valve on 
to the anode circuit of a valve connected to the aerial, and there 
is no specific coupling provided between the first reeeiving circuit 
and the first anode circuit the reaction may be adjustable. 

Tests of sets will be made on two aerials, one 30 ft. long and the 
other 1oo ft. long. 

The sets will be tested for the production of oscillations in the 
aerial and for interference properties with a factor of safety—+.e., 
increasing the high tension battery by about 3o per cent., changing 


: valves, etc., but not by altering any soldered connections. 


The Postmaster-General must be satisfied that sets containing 
reaction can be reasonably repeated with consistent conditions. 

After approval the type will be given a Post Office registered 
number and makers must see that the sets fulfil the non-interfering 
conditions before they are sold. All sets sold under the Broadcast 
licence shall bear the registered trade mark of the Broadcasting 
Company and the Post Office registered number. 

The unit or set approved as the pattern instrument of a type 
shall be retained without alteration by the maker. The Postmaster- 
General shall have the right at any time to select any set of an 
approved type for test to see that the set is reasonably similar to 
the approved pattern. In the case of sets of an approved type 
employing reaction being found to oscillate the aerial the Post Office 
may cancel the authorisation of the future sale of that type. No 
change in the design of any set or unit may be made after approval 
without the previous sanction of the Postmaster-General. 


Whitehaven Colliery Disaster. 


The OFFICIAL INQUIRY into the disaster at Haig Pit, Whitehaven, 
on September 5th, when 39 men were killed, was opened on Monday. 
The medical evidence was to the effect that the men died from the 
explosion, burns, shock and carbon monoxide poisoning. 

Mr. ALEX. MILLER, the under-manager, said electric lamps were 
used by the miners, but they could not test for gas with electric 
lamps ; if they had any doubt they could get the deputy to inspect 
the place. Everybody excepting deputies carried electric lamps. 
None of the miners had flame safety lamps, but he thought it would 
be wise for some of the miners to have them. The output was 
250 tons a day, and an average of 105 shots a day had been fired. 

Replying to Mr. MACQUISTEN, witness said the electric lamp was 
the best illuminant and was generally regarded as safer than the oil 
lamp. Не considered the men were fully protected by the fact that. 
the deputies had oil lamps. He did not consider the number of 
shots fired was extravagant. 


Advance ! Electrical Contractors. 


So many hard things had been said recently about the supineness 
and lack of enterprise of electrical contractors that it is pleasing to 
be able to record signs of awakening—if they were ever asleep. The 
current issue of “ The Electrical Contractor" is a fine piece of 
propaganda. It is addressed to reputable members of the elcctrical 
installation trade who have not yet joined the Electrical Contractors’ 
Association—it should persuade them to do 5o. That all is not well 
with the contracting world the E.C.A. would probably be the first to 
admit, but they contend, and we agree, that more is to be gained by 
coming together and discussing obstacles and difficulties than by 
pointing the finger of scorn or adopting a mon-possumts attitude. 
Doubters are especially recommended to read “ Why I Believe in 
the E.C.A.” It will do them good. They should also read Mr. 
Marrvat's appeal. Meanwhile we wish the association every 
success in its new endeavours. 6 
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Electricity Supply. 
Electric light is to be installed in the poor law institution of the 
Hay Guardians. 
DONCASTER Town Council has received sanction to a loan of 
{23 300 for new feeders and distributors. 


TROWBRIDGE Council have decided to invite tenders for electric 
wiring and fitting at the Fire Brigade station. 

BLACKPOOL Health Committee are adopting electric lighting in the 
public abattoirs in lieu of the present gas lighting. — — 

MAIDENHEAD Town Council have received sanction to a loan of 
£5 950 for the installation of a 250 kW oil-driven set. 

PENMAENMAWR Urban Council have appointed a committee to 
prepare a scheme of electricity supply for the district. 


HrircniN Urban Council has passed plans for an additional engine 
room at the works of the Electric Supply Corporation. 


EAST GRINSTEAD Urban Council has applied for a loan of {19 976 
for additional plant, meters, services, mains extensions, etc. 


The application of CHISLEHURST ELECTRIC LIGHT Co. to increase 
their maximum charges from 10d. to 1s. has nót been allowed. 


The main street in BROWNHILLS is now illuminated by gasfilled 
lamps. Electric current is supplied by the Cannock Chase Colliery 
Company. 

WORCESTER Electricity Committee recommend the Council to 
apply to the Electricity Commissioners for sanction to borrow /8 700 
for extensions of mains. 

By the employment of direct labour the cost of an extension 
of DEeRBY's generating station has been kept down to /26 168. 
The lowest tender received was for £39 561. 

ROTHERHAM Town Council have received the formal consent of 
the Ministry of Health to the loan of /45000 to meet the accumu- 
lated deficiency on the electricity undertaking. 


The agreement between the AvR and KiLMARNOCK burghs and 
the Ayr County Council in regard to electricity supply has been 
ratified and sealed by all the parties concerned. 


WATFORD Corporation have increased the salary of the electrical 
engineer for the month of October by тоо, in consideration of 
additional work carried out in connection with the plant extensions, 

FaAvERRBSHAM Town Council has agreed to supply electricity for 
power to the shipbuilding works of Pollock, Sons and Co. at 34d. for 
the first 2 500 units, 3d. for the next 2 500, 24d. for the next 10 ooo, 
and 21d. beyond. | 

The revenue of the STAFFORD electricity undertaking for the past 
quarter showed an increase of over £2 ooo, and the revenue for the 
June quarter was £5 692, compared with /4 622 in the corresponding 
period of last year. | 

The CANNOCK CHASE sub-station was formally inaugurated last 
week, and electricity supply, which is supplied in bulk from Wolver- 
hampton at 33000 V, is now available for public and private 
purposes in the district. 

Boston Town Council have been informed that the National 
Electrical Construction Co, propose to start work shortly on the 
electricity undertaking, and it is hoped that supply will be available 
by the winter of next year. 

CRoMPTON Urban Council have applied for a Special Order to 
supply electricity in the district. Bulk supply will probably be 
obtained from Oldham Corporation, who will also give a supply 
in Shaw, an adjoining area.. i 

The North Somerset Electric Supply Co. have informed AXBRIDGE 
Rural Council that they contemplate applying for a Special Order 
to enable them to supply electricity in a number of parishes in the 
north-western half of the Council’s area. | 

GILLINGHAM Town Council will make a canvass of Hempstead and 

'igmore to ascertain the probable number of consumers of elec- 
tricity for lighting, cooking and heating, in connection with a 
Proposal to utilise electricity for public lighting. 

STEVENAGE Urban Council has consented to the application by 

the Stevenage Motor Co. for a Special Order to supply electricity 
the town. The Council has also agreed to the Company laying 
down the necessary cables pending the granting of the Crder. 
The Electricity Commissioners have submitted to the Minister 
of Transport for confirmation a Special Order for the supply of 
electricity by the SCUNTHORPE AND FRODINGHAM Urban District 
Council.” Any objections must be lodged before October 28th. 


NEWPORT (Mon) electricity committee report that the arbitration 
Proceedings in the dispute between the electricity department and 
Si: Whitehead Iron and Steel Company with respect to the supply 
abl, €ctric energy to the company’s new works have resulted favour- 

Y to the department, and the company has paid £5 700. 


mil ORQUAY Corporation have instructed the Electric Light. Com- 
a ch. When accepting a tender for transmission lines, to insert 
employ. In the agreement making it binding on the contractor to 

Oy 50 per cent. of the labour required for the work from Newton 


Abbot district, where the new generating station is to be erected. 


eve locat Chamber of Trade have asked the Newport Electricity 


other ee if arrangements cannot be come to, similar to that in 
sho t S, whereby shop windows can be illuminated after the 
PS are closed at night. It is suggested that this should be done 
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at a reduced cost, a time switch being used to switch off the light 
at the time desired. 


The SourH Shields Corporation are recommended to purchase 
property adjoining the electricity works in order to provide room 
for future extensions for centralising the stores department which 
is at present divided into three buildings. The estimated cost of 
carrying out the work is £5 500, which has been provisionally allowed 
for out of the reserve fund. . 

Good progress is being made with the wiring of small property 
in HAMMERSMITH (London) Five houses are wired and eleven 
others are being fitted. It has now been decided to wire eight other 
houses in Redan Street and six in Springvale Terrace at £7 18s. 
per house, plus /2 per service. The contract has been secured by 
the Springvale Electrical Company. | 

ABERAYRON Urban Council have accepted the offer of the local 
Electric Light Co. for public lighting for six months, at £3 2s. 6d. 
each for 60c.p. lamps. The Council have also decided to oppose the 
maximum price of 1s. per unit now imposed for private lighting 
on the ground that rod. was the agreed price, when the sum of {100 
was voted towards the cost of obtaining the Provisional Order. 

Preparations for the erection of a transforming station at Ноо, 
CHESHIRE, are now complete, and work is to be started immediately. 
The site has been leased to Chester Corporation for 21 years by 
Hoole Urban Council. The laying of cables in certain streets will 
also be proceeded with. Electricity will be transmitted from 
Queen’s Ferry to Hoole, and it is hoped that supply will be available 
in four months’ time. 

At CorNE Town Council the electrical engineer submitted details | 
of the cost of the scheme of extensions at the local electricity works, 
towards which the Commissioners have conceded borrowing powers 
for £47 436, with an intimation that the matter will be further 
considered when the actual cost has been ascertained. It has 
now been decided to apply for sanction to a further loan of {22 318 
to cover expenses up to August 31st. 

Replying to questions at a meeting of CARNARVON Town Council, 
Alderman J. Prichard (chairman of the Electricity Committee) 
stated that no supply could be guaranteed to fresh customers until 
the plant had been extended. The advice of the Electricity Com- 
missioners had been sought as to whether the Council should add 
to its existing plant or take a supply in- bulk from the North Wales 
Power Company. | 

Application is to be made by WoRTHING Town Council for a loan 
of £6,000 for the extension of the electricity mains to Durrington 
and to the northern part of Tarring, and for a further £1 920 for 
extending the supply to East Worthing. During the year ended 
March last 293 new consumers, equal to 14 per cent., were connected, 
and the income for the sale of current for the quarter ended 
June last amounted to £3 161, compared with /1 966 in 1921. 

The ASHTON-IN-MAKERFIELD Urban Council recently decided 
hat the consumers of electricity in their area who are supplied by 
che South Lancashire Tramways Company are to be allowed to 
continue to take a power supply only. Inquiries were made at last 
week's meeting of the Council if steps had been taken to have lighting 
by electricity stopped, and the Clerk stated that with regard to one 
case the Council had declined, but in a second case permission to 
take a supply was granted conditionally, í 


In continuation of the efforts to popularise the use of electricity 


-for domestic purposes in HACKNEY, it has been arranged that the 


borough electrical engineer (Mr. L. L. Robinson) is to deliver a 
public lecture in the Council Chamber on “ The possibilities of 
electricity in Hackney homes." The lecture will be delivered at an 
early date and the Mayor will probably preside. In the case of 
domestic supplies where more than two meters are used to supply 
one installation the maximum meter rent will in future be 4s. per 
quarter. 


Owing to the enterprise of the Cannock СМАЅЕ COLLIERY Co., 
who have surplus current to dispose of at their power station at 
Chase Terrace, the districts of Chasetown, Chase Terrace, Burnt- 
wood, Boney Hay, and the Triangle are now lighted by electricity. 
The work of laying the overhead cables, the erection of sub-stations 
at Chase Terrace, Chase Town, Watling Street, Norton Canes, and 
Brownhills, was commenced in May, and on September 22nd it was 
possible for 75 lights to be switched. The lights are 60 W gas filled 
lamps for ordinary streets, 100 W lamps being fixed at junctions 
and dangerous corners. They are lighted from an hour before 
sunset to 12 p.m., and from 6 a.m. to 7.30 a.m., the latter period 
being arranged for the convenience of the miners, 


Charges. 

BIRKENHEAD Corporation have reduced the charge for electricity 
for lighting from 034. to 04. a unit. 

Morey Electricity Committee has reduced the charge for 
electricity for lighting from rod. to 8d. per unit, and for power by 
20 per cent. 

The electricity tariff at WiMBLEDON has been reduced, and the 
present charges are :—General lighting, 7d. per unit ; cooking and 
heating, 11d. per unit; power, 2d. to 14d. per unit, according to 
hours of use. 

Swinpon Electricity Committee recommend the following 
reductions in the charges for electricity : Lighting, from 7d. to 
64d. per unit; heating, from 1{. to 14d. ; power, from 3jd. to 
31d.; traction, from 2d. to 1:86 per unit. 
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Electric Traction. 


A collision between a train and a tramcar occurred at a level 
crossing at Queen's Road, BELFAsT Docks on Saturday. The 
tramcar was completely shattered and the motorman injured. 


SWANSEA Tramways Committee propose to expend about £40 000 
in renewing and doubling portions of the tramway track, and five 
more tramcars are to be converted into double deckers at a cost of 
£2 000. Е 

Hackney (London) Borough Council have referred to the Works 
and Open Spaces Committee the tenders received for the erection 
of a garage at Millfields Road to accommodate 28 electric vehicles, 
a workshop, motor generators, etc. 

BELFAST Tramways Committee have instructed the manager to 
prepare a scheme for lowering the tramway fares. The chairman 
of the Committee has stated that there is a surplus of over £16 ooo 
-for the five months just ended. 

The first consignment of *' railless " cars to be employed on the 
Nechells route were delivered to the BIRMINGHAM Tramways 
Department last week, and it is hoped to have the service in opera- 
tion towards the end of this month. 

Owing to the new speed up of the UNDERGROUND which started 
last week the working of the rush hour traffic has been much 
simplified. This is especially the case during the rush hours at 
Piccadilly, Oxford Circus, and Charing Cross. The staff report 
that the Underground are now operating over 4000 trains a day. 


As foreshadowed in our last issue, the TRAMWAY EMPLOYEES 
have now accepted by 22 436 votes to 10 541 the provisional wages 
settlement. Only fifty-five per cent. of those eligible to vote took 

in the ballot. There will be a reduction of 4s. this week 
throughout the country, and future adjustments Will be made every 
three months, according to the cost of living. 


The RAILWAY RETURNS for 1921 show that the number of vehicles 
worked by electricity was 175 288. The railways carried in 1921 
942 421007 ordinary passengers, and 309 635 379 workmen, de- 
creases of 17.46 and 33.09 per cent. respectively. These totals 
include those who travelled on the London Tube railways and the 
Metropolitan District Railway. The latter numbered 214 588 406 
with ordinary tickets and 46 712 228 workmen—decreases of 16.48 
and 31.19 per cent. respectively. 

EDINBURGH Town Council have approved the recommendation of 
the Tramway Committee to extend the tramway route from 
Murrayfield terminus to Corstorphine, at^a cost of about £43 ooo. 
The manager (Mr. Pilcher) is to prepare a report on the extension 
of the tramways from the present terminus to Liberton village. By 
a majority the Tramways Committee resolved to recommend 
the electrification of the route from Canonmills to Tollcross across 
Princes Street and by way of the Mound. 


In order to provide work for the unemployed SHEFFIELD Tram- 
ways Committee recommend that the Woodseats tramway extension 
be constructed and that the Unemployment Grants Committee 
be asked for a grant towards the cost, which is estimated at £12 159. 
The Committee also think that it is desirable that the tramways 
. should be extended to Fulwood Church as soon as possible. An 
appeal will be lodged against the decision of the Derbyhsire justices, 
who convicted the Corporation at Renishaw on October 2nd under 
the Road Vehicles regulations, for using an omnibus on test with 
trade plates. | 

The BELFast Tramways Committee has reaffirmed its decision 
to ask the Council to promote a Bill in the Northern Parliament. 
The new Bill will include powers to acquire property at Hazlewood, 
adjoining Bellevue, the construction of tramway lines into Chichester 
Street from Great Edward Street and Donegal Square North, the 
extension of the Knock tramway from the City boundary to Dun- 
donald Cemetery, te extensions of the tram on the Malone Road 
as far as the junction of the Dub Road, and to arrange for the 
extension of Queen's Road tramways and for laying a tramline on 
the Dufferin Road. Powers will also be sought to run omnibuses 
in the city and within a 10-mile radius of the city boundaries. 


Referring to the recent placing of a CONTRACT BY GLASGOW 
CORPORATION FOR STEEL for the Tramway Department with 
American manufacturers the Ironmongery states that the construction 
is not of lower grade than that offered by the British firms, 
but is manufactured on a different system, which has been con- 
tinuously specified after years of experience at Glasgow and else- 
where. All the tenders provided for movable points of solid 
manganese steel, but whereas the British firms offered the mates 
and crossings also in this steel, the American firm ,tendered to the 
specification, which required only the principal wearing parts of 
these to be of manganese steel, by the provision of insert plates 
at the intersections of the tramway grooves. This insert con- 
struction is about 75 per cent. heavier than solid manganese, and 
the weight of the inserts varies from about тоо to 300 lb., depending 
on the angle of the crossing or mate. The greatest care is taken 
in manufacturing this construction and the highest class of material 
is used, including specially hard first-class open hearth rails, cast 
in a special metal body, with chrome nickel steel bolts and high- 
grade spelter for fixing and bedding the manganese steel insert 
plates on a machined bed. There is not an ounce of scrap or waste 
material used and practically the only saving in cost is due to 
avoidance of elaborate patterns. 
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Institution Notes. 


The PRINCE oF WALES has accepted an invitation to be present 
at a joint dinner of the Institution of Mining Engineers and the 
INSTITUTION OF MINING AND METALLURGY, to be held at the Guild- 
hall on Thursday, November 16th. 

A meeting of the BRADFORD ENGINEERING SOCIETY will be held 
in the Hall of the Bradford Technical College on the 16th inst., at 
7.30 p.m., when a lecture will be given by Mr. H. A. D. Acland, 
on “The ‘Still’ System of Internal Combustion Engine.” 

H.R.H. the Duke of Connaught has consented to unveil the 
Roll of Honour erected at the INSTITUTION oF CIVIL ENGINEERS 
to the memory of members and students who lost their lives in 
the war. The ceremony will take place at 4 p.m. on the 27th inst. 

The first meeting of the 1922-23 session of the East Midland 
Sub-Centre of the INSTITUTION oF ELECTRICAL ENGINEERS was 
held at The College, Loughborough, on Tuesday, when the chairman 
(Мг. W. Pearson) delivered an address on '' Co-operation in the 
Engineering Industry." 

The eleventh annual dinner of the FiNsBURY TECHNICAL COLLEGE 
OLD STUDENTS’ ASSOCIATION will be held at the Engineers’ Club, 
Coventry Street, on Saturday, Novembe r 4th, when the chair will 
be taken by the President, Mr. W. G. Head, M.I.Mech.E. Old 
students may obtain tickets (price ros. 6d. each) and particulars 
of the Association from the Hon. Secretary, Mr. H. P. Guy, 74, 
Silver Street, Edmonton, N.18. 

The second of the E.D.A. SALESMANSHIP CONFERENCES of the 
present session will be held at Caxton Hall, Westminster, on Friday, 
October 20th, at 7.30 p.m. Speaker: Mr. P. Smith (Tricity), on 
“ Fire and Cookery (Small)"; Chairman, Mr. L. L. Robinson, 
M.Inst.C.E, M.I.Mech.E., M.LE.E. Owing to the difficulty in 
booking the hall it is necessary to hold the first and second con- 
ferences at one week's interval. Subsequent conferences will be 
held fortnightly. 

“ Are Cheap Installations Necessary ? '" was the subject of a 
debate which took place at the meeting of the ELECTRICAL SOCIETY 
ОЕ GLAscow, on the 3rd inst. The affirmative was taken by 
Mr. J. D. Mackenzie, and the negative by Mr. Alec Lindsay, sup- 
ported by Mr. Andrew Hutcheson. Many interesting points were 
brought out in the course of the debate, and in the discussion which 
followed the members were of the opinion thatthe answer to the 
question was in the affirmative. The Society now. boasts 150 
members. 

The first concert of the present season of the MANCHESTER 
ELECTRO-HARMONIC SOCIETY will be held on Friday, October 2oth, 
at 7.15 p.m., at the Marble Hall, Albion Hotel, Manchester. The 
chair will be taken by the President (Mr. J. A. Robertson, МІЕ.Е.). 
Further concerts will be held on the third Friday of November, 
December, 1922, and January, February and March, 1923. The 
Hon. Sec. (Mr. W. Kirkham), 196, Deansgate, Manchester, will bc 
pleased to receive applications for membership. Mr. W. J. Smith 
continues to act as musical director. 

The GLASGOW ELECTRICITY DEPARTMENT ENGINEERING SOCIETY 
held its first meeting for the session on the 2nd inst., when Mr. 


К. B. Mitchell, engineer and manager of the Department, and 


President of the Society, delivered his annua] address, in which he 
briefly reviewed the development of the Department during the 
past year and dealt with the difficulties to be overcome in order to 
achieve the most efficient operation of the undertaking. Mr. Mitchell 
recently paid a visit to Holland, and was able to show a film and a 
number of interesting lantern slides illustrating electrical develop- 
ments in that country. He outlined the system adopted for the 
providing electricity supply in the Dutch provinces. 

EDINBURGH ELECTRICAL SOCIETY resumed its meetings on 
September 29th, under the presidency of the Chairman, Mr. К. W. J. 
Stark. The opening address was given by Lt.-Col. Ogilvie, on 
'" Considerations іп Electric Lighting by Incandescent Lamps." 
After a brief review of the developments from the early carbon to 
the metal filament lamp, and more recently to the gasfilled type, 
the lecturer then dealt with the distribution of light and the 
resulting illumination obtained at a required point. The practice 
of calculating the light required by the ‘‘ watts per square foot” 
method was considered and the necessity of the adoption of the 
more accurate method of computation by '' lumens ” was demon- 
strated by slides and explained. Typical desirable illuminations in 
‘* foot-candles ” were given for various conditions, and an interesting 
series of slides, lent by the Benjamin Electric, Ltd., showed the 
results obtained when an accurate basis of illumination was observed. 


Obituary. . 

The death took place suddenly on October 5th, of Mr. HuGu 
CLARK, electrical engineer, of Ayr. He was 30 years of age. 

The death took place suddenly, on September 22nd, of MR. GEoRGE 
W. Day, electrical engineer, aged 51, of Ilford, and 10, Dacre Street, 
Westminster, London. 

The death took place at Leiden, Holland, on September 25th, 
of Dr. G. P. KuENEN, Professor of Physics at Leiden University. 
Dr. Kuenen was in his 56th year. __ 

We regret to record the death of Mr. MONTAGUE GLUCKSTEIN. 
director of the Westminster Electric Supply Corporation, the St, 
James's and Pall Mall Electric Light, and other companies. 
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Business and Personal Items, etc. 


Mr. R. E. WINDSOR, resident electrical engineer at Monmouth, has 
resigned. 

Mr. R. S. Clarke has started business as an electrical engineer at 
10A, Dover Road, Folkestone. 

CLYDE AND Co., Ltp., merchants and engineers, have removed 
to 61, Fore Street, London, E.C.2. 

NEW SHOWROOMS have been opened by West Ham Corporation 
Electricity Department at 84~86, Romford Road, Stratford, E. 

Mr. A. D. Lunt has been appointed manager of the patents 
department of the ‘General Electric Co. of America. í 

САРТ. G. Новғово, R.E., A.M.L.E.E., of the International 
Western Electric Co., has recently been transferred to the Territorial 
Army Reserve. 

HALL Bros., electrical engineers, have removed the electrical 
sales department of their business to 5, The Promenade, Worcester 
Lane, Malvern. 

Lumens, Ltd., 11, Cathedral House, Long Millgate, Manchester, 
have joined the Priory ELECTRICAL ENGINEERING COMPANY as 
agents for the Lancashire district. 

MoNMOoUuTH Town Council has appointed Mr. Blake as super- 
intendent engineer of the electricity works with sole control of the 
staff for six months from September 3oth. 

The showrooms of “ K.B.” Rapio EQuIPMENT Co. are now at 
17 and 19, Lonsdale Road, Kilburn, London, N.W.6, to which 
address all correspondence should in future be sent. 

On the occasion of his retirement from the position of manager 
of the Stafford works of the English Electric Company, Mr. WILLIAM 
PARKER has been presented with a silver tray by the employees. 


Mr. T. R. McCanD isu, chief draughtsman at Stockport Corpora- 


tion Electricity Works, who is leaving to take a similar position at 
Torquay, has been presented by the staff with a leather travelling 
case. 


EDINBURGH Salaries and Wages Committee recommend that the 
salary of Mr. F1TZPAYNE, the deputy tramway manager, be increased 
by £80 per annum, and that of Mr. M'Leod, traffic superintendent, 
by {100 per annum. 

SIR Henry WonTH THORNTON, the general manager of the Great 
Eastern Railway, has been appointed president and chairman 
of the board of the Grand Trunk Railway and the Canadian National 
Railway system, which are now united. 

The MARRIAGE took place at Boston Parish Church, on Sep- 
tember 26th, of Mr. Arthur King (partner in Hensman and King, 
electricians, of Bridge Street, Boston) and Miss Bessie Marie Penny, 
only daughter of the late Mr. Siras Penny, of Boston. 

We regret to learn that Mr. THoMAs ROLES, city electrical engineer, 
of Bradford, is suffering from a serious breakdown, due to overwork 
and has been granted leave of absence until January rst next 
Mr. James TowNLEY will act as deputy engineer in Mr. Roles 
absence. , 

The MaGNETA TIME Company have extended their electric clock 
maintenance organisation to include wireless telephone receiving 
apparatus. The new department will supply expert advice, supply 
all the best makes at lowest prices, and will erect and maintain 
Installations for a small annual fee. 

MR. A. J. BRApsHAW, of Sydney, N.S.W., has been appointed 
assistant electrical engineer to Launceston (Tasmania) Corporation. 
Mr. Bradshaw has been engaged at different periods with the 
Hastings Tramways Company and the L.C.C. Tramways Depart- 
ment, and, later, at the Admiralty Dockyard, Liverpool, and the 
Australian Naval Engineering Department, Cockatoo Island. 

The MARRIAGE took place at Bray, on September 3oth, of Mr. 


Robert Henry Smith, son of Mr. John R. Smith, M.LE.E., of 


Dartford, and Miss I. C. Woodhouse, daughter of the late Mr. 
Sr E. Woodhouse, of Bray. The bridegroom is on the staff of the 
о. Е.Е. and Н.М. Experimental Works at Teddington, and from 

€ staff there he received a silver tea tray, teapot, sugar basin and 
Cream jug. 

Mr. H. H, WALL, charge engineer at Maidstone Electricity Works, 
ahir been appointed to a similar position at the works of the Lanca- 
to М lectrice Power Co. Mr. Wall was married on September 30th 

iss D. E. Kettle, a member of the Maidstone clerical staff, and 

°y were presented by the Electricity Committee with a Copeland 

кы Service, by the staff and employees with a basket of stainless 

E nee dessert spoons, knives and forks and carvers, and by Mr. 
PM Hoadley, electrical engineer, with a Ewbank cleaner. 


B.A.G. Diffusers. 


580 Robinson and Co. have called our attention to an omission 
issue o n? description of the B.A.G. Diffusers, which appeared in our 

ains Sept. 29. The common bowl fitting is suspended by three 
suspen which extend from the globe ring to the ceiling plate. These 
With «cu chains or cords cast unsightly shadows on the cciling. 
these е BAG. Diffuser, having a central single suspension, 
diffus shadows are obviated. A further important feature of the 


and dif, umit is that the upper enclosing triple opal glass collects 


а reflect; Sess the rays of the lamp without recourse to the ceiling as 


ng medium. 
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Miscellaneous. 


The sale of the White City on November 7 will not affect the 
BRITISH INDUSTRIES FAIR which is to be held in the exhibition 
buildings during 1923 and 1924. 

While climbing a pole to get a football which had lodged on some 
wires at East Stanley, Durham, a boy named JAMES SMITH came 
into contact with a live wire carrying current at a pressure of 1 боо V 
and was instantly killed. À 

At the Industrial Exhibition, now being held in SOUTHPORT, a 
display of electrical appliances has been arranged by the West 
Lancashire Electrical Co. The goods displayed include electric 
irons, heating and cooking apparatus, vacuum cleaners, telephone 
sets and bells. 

The GLasGow HoUsiNG AND HEALTH EXHIBITION, at the Kelvin 
Hall of Industries, is attracting large numbers of visitors daily, 
and promises to be one of the most successful of the local exhibi- 
tions. A number of electrical firms are exhibiting, and there are 
good displays of domestic electric apparatus, electric light fittings, 
motors, electric signs, etc. The stand of the Corporation elec- 
tricity department is arousing much attention, for in addition to 
the articles on view, practical demonstrations are given of cooking, 
washing and ironing, etc. 

At the special WoLr CUB's GATHERING on Saturday, the Prince 
of Wales addressed the Cubs through a MaGNavox 4-button micro- 
phone, a two-stage amplifier and one Magnavox loud speaker. 
The speech was distinctly heard by 15 ooo Cubs and thousands of 
spectators. At the grand rally at 6 o'clock, H.R.H. again spoke 
through the Magnavox 4-button microphone (one 3-stage amplifier 
being fitted underneath the platform) and five Magnavox loud 
speakers erected то ft. from the ground on temporary towers, at 
convenient spots in the grounds. Again the address was clearly 
heard by 60 ooo boy scouts and about 40 ooo spectators, over an 
area of 190 acres. One of the attendants, who has been deaf for 
some years, heard every word of the speech some 200 ft. away 
from the nearest Magnavox. The whole installation was carried 
out by Marconi’s Wireless Telegraph Co. 

The club connected with the firm of WAvGoop-Oris entertained 
their friends at Bellingham on Saturday, September 23rd, on the 
occasion of their 13th annual sports. The events included roo 
Yards’ Final, which was won by Н. G. Green (sor), I, II sec.; 
100 Yards’ Veterans, H. Gray (scr.), I, I2 3/5 sec.; 100 Yards’ 
Ladies, Miss F. A. Boorman (ѕсг.), I, 15 sec.; 220 Yards’, 
H. G. Green (scr.), 1, 27 sec.; 440 Yards’ Club Championship, 
Green Cup, S. Piper, 1, 58 1/5 sec.; 880 Yards’ Cycle, 
W. J. Carpenter (scr), 1, І min. 41 2/5 sec.; Mile Cycle, 
W. J. Carpenter (scr.), 1, 3 min. 28 sec.; 1 200 Yards’ Inter-Depart- 
mental Relay—Engineering Office (2 min. 38 1/5 sec.); Senior 
Tug-of-War, Ironworkers beat Woodworkers ; Junior Tug-of-War, 
Fitters beat Woodworkers. The prize-winners were announced by 
the starter, Mr. C. H. J. Day, the presentations being made by 
Mrs. C. Clarke. 


Wireless Notes. 


Preparations are being made for inaugurating a wireless telephone 
service between various important centres in MEXICO. 

A WIRELESS SOCIETY has been formed by some of the L.C.C. 
STAFF at the new County Hall, and a 150 ft. aerial has been put u 
at their own expense. The society proposes to conduct resear 
work. 

The New York City Police headquarters are now equipped 


. with a special radio broadcasting station, and all district stations 


are being supplied with receiving sets." Authority has been given 
to operate on a special wave length of 400 m. so that there will 
be no interference with the police service. 

The estimated capital cost of the Indian stations of the IMPERIAL 
WIRELESS SCHEME is £18 512 000, which the Imperial Government 
proposed to advance. Wireless telephone sets, recently ordered 
for installation in the disturbed area in Malabar and in the Gwalior 
State, are being erected under the supervision of the Marconi's 
expert. 

It is announced that experiments are to be made in the Paris 
district in the flying of a PILOTLESS AEROPLANE which will be con- 
trolled by wireless. The aeroplane will be sent up with a pilot, 
who will watch the operation of the wireless waves on the controls 
as {һе waves are transmitted from the earth, but the pilot will 
only intervene in the event of the machine failing to respond. 

The Radio Corporation of America is organising a WorLD RADIO 
COMBINE, with New York as a centre. The British station will be 
at Carnarvon, the French at Saint Eassis, the German at Nauen, 
and the Argentine at Montegrande. The combine will have an 
invested capital of $170 ооо ооо. Tests are to be made within 
30 days, and it is hoped to commence a regular service on May Ist 
next. | 

“ Modern Telegraphy " was the subject of a lecture delivered 
last week by Major A. A. Jayne, Controller of Telegraphs, at 
Edinburgh, to a joint meeting of the EDINBURGH RADIO SOCIETY 
and the Telegraph and Telephone Society. The lecture, which 
was illustrated by lantern slides, reviewed the development of line 
telegraphy from the earliest instruments to the present complex 
multiple apparatus and the Impcrial cable. 
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Imperial Notes. 


The East Lonpon (S. Africa) Municipal Council are raising a loan 
of £15 111 for tramway extensions. 

It is announced that the Bankstown and Suburban Illawarra 
lines will be the first of the NEw SourH Wares RAILWAYS to be 
electrified. 

The riparian rights to the PAUGAN FALLS (QUEBEC) have been 
acquired by the Hull Electric Co., which proposes to erect hydro- 
electric plant with an ultimate capacity of 150 ooo H.P. 

The Government of the UNITED Provinces (INDIA) is prepared 
to grant a licence under the Indian Electricity Act, 1910, for the 
supply of electricity in the town of Gazipur.—Rewter's Trade Service. 

A Bill has been introduced in the NEw SouTH WALES Parliament 
to authorise the supply of electricity from the Government power 
house, Port Kembla, to the country south as far as Kiama. The 
capital cost of transmission lines, etc., is estimated at /24 ооо. 

The VICTORIAN ELECTRICITY COMMISSION state that they will 
be unable to meet demands in Gippsland until the Morwell station 
comes into operation early in 1924. The work of providing 
mains for distribution in the various towns will proceed as soon 
as the Government authorises the transmission line proposals. 


Extensions to one of the several hydro-electric schemes under 
way in NEW ZEALAND were forecasted recently by the Minister for 
Public Works (Mr. J. G. Coates), who told a deputation that the time 
was ripe for him to say, although he would not absolutely guarantee 
it, that they were going to invite tenders for duplicating the tunnel 
of the Lake Coleridge electric power station.— Reuter’s Trade Service. 


It is stated that the New SoutH WALES RAILWAY COMMISSIONERS . 


have tentatively decided to proceed with their big scheme for an 
electric power generating station, either in or near Lithgow. . In 
a letter to Blaxland Shire Council, the Secretary to the Commis- 
sioners (Mr. W. J. Morris) states that it is proposed to lay down a 
plant that would to a great extent meet the lighting and power 
requirements of a large area of the western district. 

The Commonwealth Postmaster-General has issued particulars 
of new PosTAL DEPARTMENT WORKS to be undertaken in VICTORIA 
during the current financial year, for which a sum of £861 ooo has 
been allocated. These include telegraphs, /59 523; telephones, 
£181 480; trunk lines, £113 148; switchboards, {229 206; and 
conduits and cables, {274 143. Two automatic telephone exchanges 
are to be constructed in Melborne at a cost of £108 000.—Reuter’s 
Trade Service. 

The AUSTRALIAN ASSOCIATION OF BRITISH MANUFACTURERS 
have pointed out to the Australian Customs Department that the 
existing duty of 8d. per lb., or 35 per cent. ad val, on imported 
TRADE CATALOGUES is actually a revenue duty, as it is not eco- 
nomically feasible for British manufacturers to have printed in 
Australia the comparatively small number of catalogues required 
for the Commonwealth. The Association ask that such catalogues 
should be admitted free.—Reuter's Trade Service. 

The Minister for Works in NEw Soutu W ALES (Mr. Ball) has under 
consideration a proposal for the establishment of a State Electricity 
Commission, on the lines of the body which is developing the 
Victorian brown coal area at Morwell. The establishment of schemes 
at Burrinjuck and on the north coast of the State are in con- 
templation, and a large amount of data has been collected by the 
Public Works Department in regard to hydro-electric energy. 
Various bodies in the south-west of the State are urging the 
Government to proceed with the Burrinjuck project, which will 
cost about /350 ooo. 

SYDNEY Council propose that the contract already made with 
the Electricity Meter Manufacturing Co. for the supply of 1 500 5 A 
240 V single-phase induction meters be extended to cover the 
supply of 500 additional meters, at £2 each. The Electricity 
Committee consider that the Council cannot afford to spoon-feed 
any longer the meter manufacturing industry in Sydney by paying 
higher prices for electric meters than those ruling in the open 
market. They accordingly rejected a proposal by the company to 
supply 5000 meters at {2 each, and the Council will probably 
invite tenders for the meters. 

According to recent decisions of the AUSTRALIAN CusTOMS 
DEPARTMENT, the following IMPORT DUTIES are leviable upon the 
articles mentioned, under the British preferential, the intermediate, 
and the general tariffs respectively : Coal cutting machines, free, 
5 per cent., 10 per cent. ; brown glaze insulators, pin type, and 
string insulators, with clamps and arc horns and spare discs, for 
33 ooo V., and pin type insulators, 35 ooo V, and suspension type 
insulators, each consisting of a string of four insulators, 33 ooo V, 
also flexible shafting, free, 5 per cent, 10 per cent.—euler's 
Trade Service. | 

Some eight years ago the WESTERN AUSTRALIA Government 
entered into an agreement for the supply of electricity to PERTH 
Council from the State power station, and, under that agreement, 
the municipality are obtaining, at a cost of 1d. per unit, the whole of 
the electrical energy required by them for distribution within a 
radius of five miles from the City Hall. This business is said to 
result in а loss to the Government, while the: City Council made 
{ҷо ооо profit last year. The Legislative Council, although not 
proposing to terminate the agreement, have appointed a committee 
of inquiry, preparatory to dealing with the charges made by the 
City Council to the local distributors. 
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Foreign Notes. 

The Junta de Obras of the Port of VALENCIA (SPAIN) has been 
authorised to purchase three electric cranes.— Reuter's Trade Service. 

Viscount TosHISADA MALDA and Mr. SADAO WAKAMIYA have been 
appointed Minister and Vice-Minister of Communications in Japan. 

According to the “European Commercial " insulating pipes and 
lead cable may now be imported into SWITZERLAND free from 
all restrictions. | 

The Municipal Council of Kose (JAPAN) have arranged to prepare 
preliminary estimates and plans for the construction of an under- 
ground electric railway. 


The German exports to CHILE are increasing steadily, and the 
figures for electrical appliances and paper goods are said to have 
reached pre-war dimensions. 

One of the effects of the U.S.A. COAL STRIKE has been to create an 
abnormal demand for electric heaters, and manufacturers of heating 
appliances are busy in executing orders. 

At the International Tramway and Motor Transport Congress, 
which was held at Brussels last week, there was a discussion on the 
EIGHT-HOUR DAY and all the speakers condemned it as unworkable. 


The improvements which the Amir of AFGHANISTAN is intro- 
ducing include the construction of an OVERLAND TELEGRAPH LINE, 
linking up with the Indian system. Work on the line has already 
been begun. 

As the result of negotiations with the directors of the Liptak 
ironworks, a Hungarian concern, Herr Hugo Stinnes has decided 
to invest considerable capital in it, with a view to promoting export 
trade to the Balkans. The firm’s share capita] has been increased. 
— Reuter. 

The LoPULCO PULVERISED COAL BURNING SYSTEM is to be installed 
at the works of the Ford Motor Company by the International 
Combustion Engineering Corporation, which controls the patents. 
The system permits the burning of either coal or oil without changes 
in the furnaces.—Reuter's Trade Service. 

The General Electric Company of America claim that they sold 
$62 ooo ooo worth of MAZDA TYPE LAMPS last year. The sales to 
the American public of electric lamps by all manufacturers (ex- 
cluding miniature sizes) amounted to $93 ооо ооо, of which 
$92 ooo ooo was for tungsten filament lamps. 


The “ Diario do Governo " (Lisbon) for September 23rd contains 
a Law (No. 1373) which provides that machines for generating 
electric current (continuous or alternating), static or rotary trans- 
formers and electric motors of less than 20 H.P. shall be dutiable 
under Tariff No. 370 at the rate of 30 per cent. ad val. 

The recently formed GERMAN COMBINE, known as the Otto 
Wolff-Phónix Rheinstahl Sachoenwerk, has acquired shipping 
interests in the Roland line and the North German-Lloyd. The 
combine includes firms in all branches of engineering from mines 
and blast furnaces to electrical manufacture. The range of its 
exports has largely increased through the formation of the combine. 


The American consul at Kobe (Mr. Dickover) reports that a new 
type of ELECTRIC CYCLE car has recently been placed on the Japanese 
market. The car is assembled in Osaka, from parts mostly manu- 
factured in Germany, though some are made in Japan. At present 
it is produced in one-seater models and there are German and 
Japanese patents. The motor is } н.р. and the battery may be 
charged from an ordinary light circuit througb a transformer. 


Serious labour disputes have broken out in the GERMAN 
ELECTRICAL industry. The Siemens and Halske Co. has closed its 
Werner works and dismissed ro ooo workmen owing to the action 
of a number who are alleged to have used threats in order to secure 
the reinstatement of a member of the works committee who had 
been dismissed. The A.E.G. has also dismissed 10 ooo men from 
one of its works owing to alleged '' ca’ canny '" methods of some 
workmen. 

A new CINEMA ARC LAMP PROJECTOR, of German manufacture, is 
in usein some of the Brussels cinemas, The lamp, which can be 
employed on d.c. or a.c. circuits, is said to be simple and easily 
manipulated. The carbons are smaller than usual and copper 
covered ; they are placed horizontally, the positive in front and the 
negative behind. The consumption varies between 7 and r5 A. 
at 220 V. The lamp has a concave mirror of 15 cm. dia., which 
can sustain a heat of 3 ooo? C. 


According to the ''Bórsencourier " of Berlin, the Siemens- 
Schuckert Werke have secured an order for the supply of installation 
materials to the General Electric Works of Moscow. This is said 
to be the first time that a German consortium has agreed to supply 
goods on credit to the Soviet Government. The sum involved 
is said to be up to 400 million marks. A further Russian order 
for 25 million marks' worth of spare parts for turbines has also been 
received by the Siemens-Schuckert Co. 


At the new Waukegan POWER STATION of the Public Service 
Co. of Northern Illinois the STEAM PRESSURE will be 400 LB. at the 
BOILERS and 350 lb. to 375 lb. at theturbines. The boilers are of 
the B. and W. inclined header design, and each boiler contains 
14 080 sq. ft. of surface, the superheater 2 485 sq. ft, and the 
economiser 8 837 sq. ft. The normal steaming capacity of each 
boiler unit is 100 ooo lb. to 120 ooo lb. per hour, with a maximum 
of 150 ooo, the steam to be superheated to 700? F. 
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Companies’ Meetings, Reports, etc. 

A dividend of 4 per cent. has been declared by the WEST AFRICAN 
TELEGRAPH Co. for the year ended December 31st last. 

A quarterly dividend of 1] per cent. has been declared on the 
preferred stock of the ELECTRICAL UTILITIES CORPORATION. 

An interim dividend of 3s. 6d. per share, tax free, has been 
declared on the ordinary shares by the TRACTION AND POWER 
SECURITIES Co. 

At the annual general meeting of Brown Boveri AND Co., 

which was held in Baden, on September 3oth, Sir Vincent Caillard 
and Mr. A. Cartright were elected to the board as representatives 
of the interests of Vickers. Ltd., in the Swiss engineering concern. 
. The ORIENTAL TELEPHONE AND ELECTRIC Co. have declared the 
following interim dividends :—3 per cent. on the 6 per cent. cumula- 
tive preference shares for the current year (less tax) and 4 per cent. 
on the ordinary shares (tax free). The warrants will be posted on 
the 31st inst. ` : 

An extraordinary general meeting of the SHROPSHIRE, WORCES- 
TERSHIRE, AND STAFFORDSHIRE ELECTRIC POWER Co. will be held 
on the 25th inst. for the purpose of considering resolutions making 
the Severn Main power supply, as defined by the company's Act of 
1919, a separate undertaking. 

The accounts of EDISON ACCUMULATORS for 1921 show, after 
providing {2 o11 for depreciation of plant and machinery, etc., and 
writing off proportion of preliminary expenses and reserving {1 246 
for doubtful debts, a loss of £31629, from which must be 
deducted Хто 606 brought forward, leaving debit balance ої {21 023. 

The directors of CLAYTON AND SHUTTLEWORTH announce that 
in view of the continued depression in trade and of the loss caused 
through the engineers' strike, which lasted four months, they have 
decided to pay no interim dividend on the 5 per cent. cumulative 
preference shares for the current year. The profit for 1921 was 
£31588; no dividend was paid on the ordinary shares, and after 
writing down stock values /54 915 was carried forward. 

Mr. George Balfour, М.Р:, presided over the annual meeting of 
the DUNDEE, BROUGHTY FERRY AND DISTRICT TRAMWAYS COMPANY 
last week, and moved the adoption of the report, which recom- 
mended a dividend of 7 per cent. He said signs were not wanting 
of a gradual readjustment of wages throughout the country more 
n harmony with economic laws. Having regard to all the 
adverse circumstances which had affected the running of the system 
during the year, he thought it would be agreed that the balance of 
£3 282, against £4 432 in the previous year, must be regarded as 
Satisfactory. s 

The net revenue of the UNITED ELECTRIC TRAMWAYS Co. or 
Caracas for the year ended June 30th, 1922, was {18 129. Adding 
balance forward (£14 852), and deducting excess profits duty and 
corporation tax (£5 503), disposable balance is £27477. The 
directors recommend a dividend of 10 per cent. (less tax), leaving 
£10477 to be carried forward. After adding balance brought 
forward (В6539 809:22) to net receipts, providing for mortgage 
Interest payable to this company (/10 200), setting aside Bs50 ooo 
to reserve and renewal funds, and paying dividend amounting to 
pie 46 1:25, the local company carry forward same amount as 

year. i 
The balance sheet of the Ѕтил. ENGINE Co. at March 315%, 1922, 
shows; Debit—issued shares of {1 each, fully paid, £220 550 ; 
issued “A” shares of 1s. each, fully paid, £726; issued 8 per cent. 
debentures, {14523; sundry creditors (including {1814 for 
directors” fees accrued), £2 571; licences account, £4 750; total, 
£243 120. Credit—cost of goodwill, rights and other assets, 
£154 974 ; plant, machinery, etc., £5622; furniture, {1 081; 
Stores, {x от); experimental and research expenditure, £49 353; 

es, rent, etc., and other expenses, less interest and discount on 
Treasury- bills and transfer fees, £18 606; preliminary and formation 
*Xpenses, including underwriting commission, £7205; sundry 
debtors, £5 232; cash £928; total, £243 120. 

The profit of the TELEPHONE MANUFACTURING Co. for the year 
et May 31st, 1922, was {64 987, including dividends received 
‚е Installation companies amounting to £44 890; with /24 796 

rought in, the amount available is {89 784; income bond interest 
ше INCOmme-tax absorbed {26 717, leaving £63 067. The directors 
ve declared interim dividend of 5 per cent. (less tax) and propose 
Mii ФЯ balance of preliminary expenses and of cost of issue of 
(£1 es (€ 17 162), writing off part expenses of income bonds issue 
at n 995), and to place to reserve for excess profits duty (new agreed 
ad zs 304.) , carrying forward, subject to corporation tax and directors' 
to tionza 1 remuneration, {то 084. The shareholders will be asked 
inc tran the above dividend as final one for year. Nothing is 
Sena in accounts in respect of profits earned during year by 

The ti<on companies abroad. 

AND C oss revenue of the EASTERN EXTENSION AUSTRALASIA 
{23 НІ BWA TELEGRAPH COMPANY for the year 1921 amounted to 
and 94 32 s, from which is deducted £708 990 for ordinary expenses, 
leavi 342 694 for maintenance of cables and special expenditure, 
income =e balance of {1 342 640. After providing £184 853 for 
n the awad corporation tax payable in England, £30 096 for interest 
of issu Па ertgage debenture stock, and £590 on account of expenses 
£80 8o Cf new capital, there remains £1 127 тоо, to which is added 
fi d Wrought forward, making a total available balance of 
gener) . From this the directors have transferred {500 ooo to 
been Keserve fund. Four dividends of 2j per cent. each have 

Ра1<% amounting to £400 000, making a total distribution for 
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the year of 10 per cent., tax free. These appropriations absorb 
goo ooo, leaving a sum of £307 880 os. 11d. to be carried forward. 

The new cable between Madras and Singapore has been success- 
fully laid and opened for traffic. The directors record with deep 
regret the death of the esteemed general manager and secretary, 
Mr. F. E. Hesse. 

The report of the directors of the EASTERN TELEGRAPH COMPANY 
for the year ended December 31st, 1921, states that the revenue 
amounted to £4 124 976, from which are deducted £1 773 757 for 
ordinary expenses, and £664 344 for expenditure relating to main- 
tenance of cables, income and war taxes payable abroad, share of 
contribution to the pension and superannuation funds towards 
depreciation of investments, payments to staff and other expenses 
incidental to the war, leaving a balance of £1 686 875. After pro- 
viding for income and corporation profits tax payable in England, 
interest on mortgage debenture stock, and dividends on the prefer, 
ence stock, which in all absorb £435 345 6s. 3d. there remains 
£1 251 530, to which is added £316 478 from the preceding account, 
making a total available balance of {£1 568008. The directors 
have placed £500 ooo to general reserve. Three interim dividends 
of 2$ per cent. each, and a final dividend of 2} per cent. have been 
paid on the oedinary stock, amounting together to {500 000, and 
making a total distribution of ro per cent., tax free, for the year 
1921. These appropriations absorb {1000000 and leave 
£508 008 55. 4d. which 1s carried forward. 


New Companies. 
Moseley Installations. 

MosELEY INSTALLATIONS, LTp. (184 702.)—Private company.. 
Reg. Sept. 30th. Cap., £1 ooo in {1 shares. To carry on at 176, 
Alcester Road, Moseley, Birmingham, and elsewhere the business 
of an electric light company, etc., First directors: J. N. Collins, 
H. E. Willis, R. B. H. Gossage. | 
C. F. Yoon. 

C. F. Younc, Ltp. (184 660.) — Frivate company. Reg, 
Sep. 29th. Cap., /2000 in {1 shares. Manufacturers of and 
dealers in electric light and other electrical apparatus, etc. First 
directors: C. F. L. Young (managing director), D. Taylor. Sec.: 
J. F. Chambers. Reg. Office: 7, New Walk, Leicester. 

Globe Teak and Foundry (Wolverhampton). 

GLOBE TANK AND FOUNDRY (WOLVERHAMPTON), LTD. (184 631). 
—Private company. Reg. Sept. 28th. Cap., £2 500 in {1 shares. 
To adopt an agreement with A. E. Skidmore, and to carry on the 
business of iron and brass founders, electrical engineers, manu- 
facturers of and dealers in electrical appliances, etc. Subscribers: 
C. Higgitt and W. J. Overton. Solicitor: G. Thorne, jnr., Old 
Bank Chambers, Wolverhampton. 

James Y. Millar & Co. 

James Y. MILLAR AND Co., LTD. (12 378).—Private company. 
Reg. in Edinburgh on October 3rd. Capital, £5,000 in 1,500 cumu- 
lative preference shares of {1 and 7 ооо ordinary shares of ros. 
To carry on business as metal merchants, mill furnishers, electrical 
engineers, commission agents, etc. First directors are: J. Y. 
Millar and R. H. Dempster. Secretary: M. C. Sharp. Reg. 
office: 62, Robertson Street, Glasgow. 

Sports and Sparks. 

SPORTS AND SPARKS, LTD. (184 792.)—Private company. Reg. 
October 5th. Capital, £3,500 in 100 founders’ shares of Is. each 
and 3,495 ordinary shares of {1 each. To carry on the business as 
manufacturers and factors of, agents for and dealers in all goods 
appertaining or relating to sport, photography, toys, wireless 
telegraphy, etc. First directors are: Н. S. Kingdon (chairman) 
and H. S. H. Wilding. Secretary: F. E. Larlham. Reg. office: 
89, Queen Street, Cheapside, E.C. 

Continental Automatie Telephone & Eleetric Co. Ltd. 

CONTINENTAL AUTOMATIC TELEPHONE AND ELECTRIC Co., LTD. 
Reg. October 4th (184 764).— Private company. Nominal capital, 
{то ooo in £1 shares. To carry on the business of telephone, tele- 
graph, wireless, electric light, heat, sound and power company, etc., 
and to adopt agreements with the Telephon-Fabrik Actiengesell- 
schaft of Berlin, and with R. de Redon, relating to management. 
First directors are: Raoul de Redon (manager) and others by 
subscribers (S. A. Sharpe and J. Barnes). Reg. office: 62, London 
Wall E.C, | 
Power Secusities Corporation. : | 

PowER SECURITIES CORPORATION, LTD. (184,817).—Nominal 
capital, £2 ooo ooo in £I shares (1 000 ooo 7 per cent. cum. pref. 
and 1000000 ordinary) To adopt an agreement with George 
Balfour, M.P., Andrew H. Beatty, William Shearer and Hugh L. 
Williams, to carry on the business of a financial and investment 
company in all its branches with the object of assisting in the 
development of engineering and electrical industries; also the 
business of financiers, bankers, merchants, importers, exporters, 
contractors for public and other works, etc. Purchase considera- 
tion, {220000. G. Balfour, M.P., A. H. Beatty and W. Shearer 
are the holders respectively of 22 050, 12 500 and 9 200 fully. paid 
shares in Balfour, Beatty and Co., and receive, as vendors to the 
company of such shares, £97 020, £55 000 and £40 480 respectively. 
H. L. Williams is to receive £27 500. First directors are: Sir 
James Kennal, K.B., H. C. Levis, J. H. Brunel Noble, G. Balfour, 
M.P., A. H. Beatty and W. Shearer. Reg. office: 66, Queen Street, 
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Tenders Invited and Accepted. 


UNITED KINGDOM. ; 

ROMFORD GUARDIANS, October 23rd.—Electric lighting of 
hospital. The building can be inspected on application to the 
Master of the Institution. 

GLAMORGAN COUNTY COUNCIL, October 16th.—Wiring and 
fitting Skewen police station, for electric lighting. Particulars 
from the Deputy Clerk, Glamorgan County Hall, Cardiff. 

County OF LONDON ELECTRIC SuPPLY Co., October 18th.— 
Turbo alternators for Barking power station. Specification from 
Manager and Secretary, Moorgate Court, London, E.C. 

HorMriRTH URBAN COUNCIL, October 18th.—Additional con- 
ductor (to be erected on existing poles) for converting supply to 
A. C. Specification from Mr. Н. Н. Parker, Electricity Works, 
Holmfirth. 


BOURNEMOUTH TRAMWAYS COMMITTEE, October roth.—450 
tons B.S.S. No. 4 tramrails and 6 tons fishplates. Specifications, 
etc., from Mr. I. Bulfin, Tramway Offices, Wootton Gardens, 
Bournemouth. 

MANCHESTER TRAMWAYS COMMITTEE, October 24th.—Electric 
goods cage-lift. Specifications from Mr H. Mattenson, 55, Picca- 
dilly, Manchester. | 

NOTTINGHAM CORPORATION, October 27th.—Two 650 kVA three- 
phase, two ооо kVA six-phase, and one 150 kVA single-phase static 
transformers (section C); three steam turbine driven boiler feed 
pumps, each for 25 ooo gallons per hour; with three exhaust steam 
heating nozzles (section С); four gravity bucket coal conveyors, 
with crushers, etc. (section L); and accumulators, etc. (section M), 
for the North Wilford power station. Specifications, etc., from 
Preece, Cardew and Rider, 8, Queen Anne’s Gate, Westminster, 
S.W.1. e 

GLasGow PARISH COUNCIL. October 28th.—Six months’ supply 
of electric lamps, electric fittings, etc. Forms of tender from Mr. 
M. A. Reynard, 266, George Street, Glasgow. 

Lonpon County CounciL.—November 6th—Control panel and 
switchgear connections for No. 4 generator at the Greenwich power 
station. Specifications, etc., from the Clerk of the Council, Room 
215, County Hall, Westminster Bridge, S.E.1. 


AUSTRALIA. 

SYDNEY City CoUNCIL, October 23rd.—2 тоо d.c. 240 V meters 
(s to тоо A), 25 200 phase 240 V meters (5 to 50 A) and rro V 50 
cycle polyphase Wh meters, 5 by 2 A. 

MACKAY (QUEENSLAND) City CouNcIL, January 31st.—Boiler 
and generating plant, switchboard and transformers. Particulars 
from Frew and Bridger, Queen Street, Brisbane.—Reuter's Trade 
Service. 

BRAZIL. 

S. Luiz po MARANHAO MUNICIPALITY, November 27th.*— 
Thirty years’ concession for extension of electricity supply and 
tramway undertakings. 


MONTEVIDEO, 

STATE ELECTRICITY SUPPLY WoRKS, MONTEVIDEO, November 
11th.*—Turbo-alternator of ro ooo kW capacity to run at 3 ооо 
revs. per min., with condensing plant and accessories. 


EGYPT. | 

EGYPTIAN STATE RAILWAYS, TELEGRAPHS AND TELEPHONES 
DEPARTMENT, October 30th.—Direct-coupled steam engine and 
alternator and switchboard for Electric Power House, Gabbary. 
Specification, etc., can be obtained at the Stores Department, 
Saptieh (Cairo), or Gabbary (Alexandria), or from the Administra- 
tion’s inspecting engineer in London, Major J. S. Liddell, C.M.G., 
D.S.O. 

ADMINISTRATION OF PORTS AND LIGHTHOUSES, ALEXANDRIA, 
December 2oth.*—Lifting apparatus for the Port of Alexandria, 
including six 2 500 kilog and two double power 2 500—5 ooo kilog 
electric cranes; eight 500 kilog balcony cranes; eight 1 500 kilog 
electric lifts ; also supply and laying of rails. 

NEW ZEALAND. 

DEPARTMENT OF PuBLIC Works, WELLINGTON, October 24th.— 
Copper wire for Mangahao hydro-electric power scheme. 

SOUTHLAND POWER BoaRp, December 15th.*— Plant and material 
for Monowai hydro-electric development, including two 3 200 H.P. 
turbines, two 2 350 kVA a.c. generators, two 75 kW exciters, one 
60 cell 300 AR battery, one battery charging set, penstock pipes, 
valves, switchboards, switchgear, cables, transformers, etc. 

SOUTH AFRICA. | 

JOHANNESBURG MUNICIPAL COUNCIL, November 16th *—Four 
or more double (or single) deck tramcar bodies; 15 or more double 
(or single) deck bogie tramcars, with truck and equipment (Contract 
966) ; also 28 tramcar gear wheels (Contract 955). 


EDINBURGH Corporation have accepted the tender of Mackenzie 
and Moncur for heating apparatus for Shrubhill tramway depot, 
£1 550. 

SHEFFIELD Tramways and Motors Committee have accepted the 
tender of Steel, Peech and Tozer for 650 tons of tramrails at £10 5s. 6d. 
| per ton. ) 


* Particulars from the Department of Overseas Trade, 
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Johnson and Phillips, of Charlton, have secured an order for 
approximately 200 miles of rubber insulated and aerial cable from 
the WAIRARAPA Power Board, New Zealand. 

The GOVERNMENT OF VICTORIA have accepted the tender of the 
British Aluminium Company for 400 miles of steel-cored aluminium 
cable, at £10 250, f.o.b. London.—Reuter’s Trade Service. 

AUCKLAND (N.Z.) City Council have placed an order with tho 
National Electrical and Engineering Company (representing the 
General Electric Company of America) for electric equipment for 
ten bogie tramcars at {11 131. 

HACKNEY (London) Council have decided to purchase from F. W. 
Brackett and Co. a mechanical screen for the new condensing water 
intake works at the generating station at £930, the estimated cost 
of erection being an additional £70. 


The UNDERGROUND ELECTRIC RAILWAYS COMPANY OF LONDON 
have placed a contract with the Metropolitan-Vickers Electrical 
Company for electrical equipment for the new Piccadilly line rolling 
stock. The amount of the contract is /159 767. 

East GRINSTEAD Urban Council have accepted the following 
tenders :—Vickers-Petters, Ltd., generating plant, £4 196; Cromp- 
ton and Co., batteries, {1 789; Park Royal Engineering Works, 
switchboard, /762 ; G. Taylor and Co., mains, {5 450 115. 5d., and 
street lamps, £340 ; Holt and Willetts, crane, £115. 

We are informed that the lowest foreign tender for the supply of 
750 yards of 1.t. cable to DUNDEE Council (and for which the offer 
of the Union Cable Co. at /668 10s. was accepted) was not that of 
a Danish firm, at £689, as stated in our issue of tember 29th' 
but that of the Nederlandsche Kabelfabrick, of Delft, Holland, at 

606 5s. 

6 The UNDERGROUND ELECTRIC RAILways Со. ОР Lonpown have 
placed a contract with the Foundation Co. for the construction of 
a new railway three miles in length between Church Lane, Edgware, 
and a point north of Queen’s Road, Hendon, where a connection 
will be made with the line now being constructed between the 
latter point and Golders Green. The amount of the contract is 
£258 468. 

At last week's meeting of BELFast Corporation it was announced 
that three tenders had been received for the reconstruction of the 
second section of the tram lines, and the Tramways Committee 
recommended acceptance of that of the Foundation Company (at 
£186 464 8s. 4d.) as being the lowest and the most advantageous. 
Àn amendment in favour of giving the contract to a local firm, 
James Hogg and Son, was, however, adopted. 


The MELBOURNE AND METROPOLITAN BOARD OF WoRks have 
accepted the tender of G. W. Kelly and Lewis Pty. (Melbourne) 
for two electrical centrifugal pumping plants (12 million gallons 
daily capacity) for Spotswood pumping station, at £11 761. The 
tender was accepted in preference to one from the same firm /9oo 
lower because it specified British plant, while the lower was for 
U.S.A. manufacture. The major portion of the pumps will be made 
in Australia.—Reuter's Trade Service. i 


Prolonged Use of Trunk Telephone W ires. 


Increased facilities and reduced charges are now in operation 
for the prolonged use of trunk telephone wires during the less busy 
hours of the day. A subscriber may have the use of a trunk line 
during those hours at the following rates :—For the first and second 
quarter-hour periods, three-fourths of ordinary rates: for each 
subsequent quarter-hour period, one-half of ordinary rates. The 
minimum payment is for one month, and Saturdays and Sundays 
may be excluded at the wish of the subscriber. Connection may 
be had to only one subscriber during each period, but arrangements 
may be made for different subscribers to be called on different dates. 

Further, between 6.0 p.m. and 6.0 a.m. the use of a trunk line 
may be had for any length of time at a uniform charge of 30s. a mile, 
radial measurement, per annum. Application for these facilities 
should be made to the Controller, London Telephone Service, 
144a, Queen Victoria Street, E.C.4, or in the provinces to the 
District Manager. 


Telegraph and Telephone Notes. 


The official opening of the new THURSO TELEPHONE exchange 
took place on the 5th inst. 

The new PENARTH telephone exchange, which provides accom- 
modation for 640 subscribers, and is capable of extension to 1,100, 
was formally opened on Monday. 

The TELEPHONE FACILITIES between NOTTINGHAM and BIRMING- 
HAM have been greatly increased by the laying of four additional 
lines, so that there are now twelve lines operating between the 
two towns. 


Kilmarnock's All-Electric Home. 

An all-electric home specially equipped for demonstration 
purposes by KILMARNOCK Electricity Committee in one of the 
Corportaion houses was closed to the public on Saturday aíter 
being on view for a fortnight. During this time the house was 
visited by a large number of Kilmarnock housewives and others, 
who showed great enthusiasm for the numerous labour-saving 
appliances. The aim of the Committee to demonstrate the practical 
utility of electrical power in the home was most successfully 
accomplished. : 


October 13, I922 
COMMERCIAL INTELLIGENCE. 


Receivership. 

Н. F. FOSTER AND CO., LTD.—H. Allnutt, of 17 and 18, Basing- 
hall Street, E.C., was appointed receiver on September 26th. 
1922, under powers contained in mortgage debenture dated 
March 31st, 1915. 


. 


London Gazette. 


тм following information is taken from printed reports, but we 
ванної be responsible for amy errors that may ocour. 


Company Wincing-up. 

SWIFT ELECTRICAL, LTD., 6, Cork Street, Old Bond Street, 
London. Meeting of creditors, October 20th, 11.30 a.m. ; 
and contributories, October 20th, 12 noon, 33, Carey Street, 
Lincoln's Inn, London, W.C.2. 


Winding-up Petition. 

ASSOCIATED ELECTRIC TRADERS, LTD.—A petition for 
winding-up has been presented by Superlamp, Ltd., a creditor, 
and is to be heard at Royal Courts of Justice, Strand, London, 
on October 17th. 


Compeny Winding Up Voluntarily. 

WATSON'S ELECTRIC CO., LTD.—A. H. Stevens, 6, Dowgate 
Hill, London, E.C., appointed liquidator. A meeting of the 
creditors will be held at the Council Chamber of the Society of 
Incorporated Accountants and Auditors, 50, Gresham Street, 
London, E.C., Monday, October 16th, at 12 o’clock noon. 


Benkruptcy Information. 

DURDEN, Ebenezer, 13, Queen Street, Liverpool, under the style 
of E. DURDEN AND СО., electrical engineer. First meeting, 
October 13th, 11 a.m., Offices of the Official Receiver, 11, Dale 
Street, Liverpool. Public examination, October 31st, 10.30 
a.m., Court House, Government Buildings, Victoria Street, 
Liverpool. 

HUMPHRY, George William, 24, Broad Quay, Bristol, under the 
style of HUMPHRY ELECTRIC CO, Receiving order, 
October 3rd. Debtor's petition. First meeting, October 18th, 
I2 noon, Official Receiver's offices, 26, Baldwin Street, Bristol. 
Public examination, November 17th, 12 noon, Guildhall, Bristol. 

JINKS, Frank Cecil, trading in partnership with Herbert Rothwell 
and Stanley James Watson, sued as THE VULCO MAGNETO 
CO., lately carrying on business at rr, Long Acre, London. 
Hearing, October 31st, 11 a.m., Bankruptcy Buildings, Carey 
Street, London, W.C.2. 

OGDEN, William Edwin, 35, Princes Street, Stockport, Lancaster, 
electrician. First meeting, October 18th, 3 p.m., Official 
Receiver's offices, Byrom Street, Manchester. Public examina- 
tion, October 31st, 1922, 10.30 a.m., Court House, Vernon 
Street, Stockport. 

OWEN, Joseph (trading as J. OWEN & SONS), 186, Westcomb 

К Hill, Greenwich, апа of 3, The Grove, Greenwich, electrical 
engineer. Last day for receiving proofs, October 25th. 
Trustee, T. Gourlay, 29, Russell Square, W.C.1. 

RIGBY, John Hall, 22, Higher Hillgate, Stockport, electrician. 
Receiving order, October 6th. Debtor's petition. 


Notioe of Dividend. 

CARTER, Thomas, 2, South Street, Dorchester, and at High Street 
Swanage, electrical engineer. Amount per £, 2s. 6d. First, 
Payable, October 20th, offices of Corfield and Cripwell, Balfour 
House, Finsbury Pavement, E.C.2. 


Edinburgh Gazette. 


MACCOLL AND ROBERTSON, electrical engineers, 38, Montrose 
Street, Glasgow. Firm dissolved as at September 3oth, 1922, 
by mutual consent, by the retiral of John Robertson, one of the 

ers. The business wil continue to be carried on by 
William Ernest MacColl on his own account, and under the 
name of Wm. E. Maccoll. 


Bankruptey Proceedings. 

DENNIS, Frederick Hungate, 124, New London Road, and 21c, 
High Street, Chelmsford, Essex, late 20, High Street, 
Chelmsford, electrical engineer. The statement of affairs 
shows liabilities {841 against net assets /573, a deficiency of 
£268. Debtor attributes his failure to insufficient capital 
and general depression in trade. In 1894 he received between 
£3000 and /4000 under the will of an uncle, and took over 
from his father, for approximately £2 ооо, an electrical and 
general engineer's business at 20, High Street, Chelmsford, 
which had been established in 1854. In 1914 he had to 
consult his creditors, but ultimately paid his debts, amounting 
to £976, in full. In June, 1921, he sold the business for 
£1 500, out of which he paid all his debts, with the exception 
of one, and continued to trade at 21c, High Street, of which 
he already had the lease, but business latterly had ‘been very 
bad. n 
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HAXBY, Charles Johnson, and BRADY, Edward, trading as 
HAXBY AND BRADY, та, East Parade, Harrogate, electrical 
engineers. The statement of affairs shows liabilities of £508, 
while the net assets are estimated to realise £314, a deficiency 
of £194. Debtors attribute their failure to insufficient capital, 
keen competition, bad debts and law costs. They commenced 
business at Harrogate in September, 1920, in partnership as 
electrical engineers. No deed seems to have been prepared. 
"Their joint capital amounted to £70, the balance of their Army 
gratuities. Haxby states that an uncle has given him £100, 
and gifts from other relations have amounted to /120 since 
September, 1920, all of which has been put into the business, 
and E- Brady states that he has subscribed in all from /35 to 
£40, in addition to the capital he first put in. Debtors allege 

- , that they were not aware of the position until an execution 
was levied four days before they filed their petition. 

HECKELS, Matthew Octavius, 643, Welbeck Road, and Star 
Buildings, Northumberland Street, both Newcastle-on-Tyne, 
electrical wholesaler and agent. The statement of affairs 
submitted to the first meeting of creditors on October 4th 
showed liabilities of £1 858, while the assets are estimated to 
realise £672. There are fully secured creditors for £396, the 
securities held being valued at 4/685. The following аге 
creditors: Cable Accessories Co., Ltd., Tipton, £288; Callen- 
ders Cable-Construction Co., Ltd., London, £40; Eureka 
Conduits Fittings Co., Walsall, £23 ; Fields, Newcastle- -on-Tyne, 
£456; Griffiths Isaac and Sons, Wednesbury , £660; Heckels, 
Newcastle-on- Tyne, £115; Perfecta Seamless Steel Tube Co., 
Birmingham, £87. 

WATKINS, Fred Arthur, 57, High Street, Hythe, electrical engineer. 
The statement of affairs shows liabilities £1 017, and assets 
£310 1s. 5d. Debtor attributes his failure to want of capital, 
heavy fall in the value of his stock in trade, and insufficiency 
of his business profits to meet living and household expenses. 
The following are creditors :—Alliance Wholesale Electric Co., 
London, £35; A. and A. Electrical Co., Ltd., London, £12; 
B. and T. T. Electric Lamp and Accessories Co., London, £10; 
Belling and Co., Edmonton, £20 ; Credenda Conduits Co., Ltd., 
Birmingham, £42; Dwyer and Co., P. L., London, 421; 
Emanuel and Sons, Ltd., London, £49: Ellis, Sampson and 
Saunders, London, £16; Ever Ready Co., Ltd., London, {11 ; 
Froy and Sons, Ltd., London, £29; General Electric Co., 
London, £13; Metropolitan Vickers Electric Co., Manchester, 
£52; Pope's Electric Lamp Co., London, £13; Stearn Electric 
Lamp Co., Ltd., London, /18; Sloan Electric Co., London, 
£69; Smith, J. and W., Ltd., London, £30; Vulcan Electric 
and Mechanical Co., London, £47; Walsall Hardware Co., 
Ltd., Walsall, £12. 

WILLIAMS, Frederick William, Gradua Works, Porthcawl Road, 
Sydenham, and The Retreat, County Oak Grove, Crawley, 
Sussex, engineer. The receiving order in this matter was made 
on August 22nd on a creditor's petition. The statement of 
affairs shows liabilities of £19013, while the net assets аге 
estimated to realise £35 873, or a surplus of £16 860. Debtor 
attributes his failure to insufficient capital to provide for 
period (about six months from January, 1920) during which 
no remunerative work was done and heavy outlay and expenses 
were incurred for machinery, in wages on experimental work, 
and in connection with patent rights at home and abroad, and 
failure from July rst, 1921, of the sole agents employed by 
him to carry out their contract with him to take minimum 
weekly supplies of electrical switches at agreed prices, which 
showed а good margin of profits. From 1914 to date he 
has carried on, with another, an electrical contractor's business 
at Finchley. In December, 1919, when he had about /4 ооо 
capital, he purchased for {£1 200 certain rights in a patent 
and sundry stock and tools relating to the manufacture of 
electric switches. Improvements of the original invention were 
made and further patents taken out in Great Britain and 
abroad, and the total cost incurred in respect of all the patents 
was £3 100. In January, 1920, he purchased for 44750, 
of which £3 ooo was raised on mortgage, the freehold factory 
known as Gradua Works, and commertced trading there as an 
electrical engineer. The alterations to the premises were 
carried out at a cost of £600, of which £504 is still owing, and 
the machinery was installed at a cost of about £3 200, which 
has been paid. It was not until June, 1920, that the first 
switches were sold, and in addition to the above outlay his 
wages bill had been heavy, mainly in respect of non-remunera- 
tive experimental work in switches. His capital proved to be 
insufficient and he had recourse to his friends and others for 
loans. On July ist, 1921, he entered into an agreement, 
appointing a firm sole agents for 12 months for the sale of the 
electric switches, in consideration of their taking agreed 
weekly quantities at certain fixed prices, which showed a good 
margin of profit. Owing to the acute depression in the electrical 
trade the agents only took a small proportion of the agreed 
quantities. On February roth last he agreed to sell the 
Japanese patent rights, when obtained, for £3 ooo, of which 
£1000 was to be paid down, and £2 ооо immediately epon 
the patent being granted ; {500 was received by him on 
account in various sums, but unti] the balance of the deposits 
was paid he refused to release the necessary documents to 
enable the Japanese patent to be obtained. 
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Reference Index to Recent 
Wireless Publications. 


R.000. RADIO COMMUNICATION (GENERAL). 
Е. J. гау World Wide Wireless (Wireless Age, 9, р. 51, September, 1922), 


000. 

P. J. Risdon. Inter-planetary Communication (Popular Wireless, 1, p. 255, Sep- 
tember 2nd, 1922). .000. 

P. W. Harris. How to buy your Wireless Apparatus (Conquest, 3, p. 460, Septem- 
ber, 1922). К.ооо/740 

Tbe international Union for Scientific Radiotelegraphy (U.R.S.1.) (L'Onde Electrique, 
I, pp. 441-443. August, 1922). 

A brief resumé of the proceedings of the meeting at Brussels, July, 1922. 

R.007/orQ. 

d e Telegraphy and Signalling Bill (Electrician, 89, p. 109, July 28th, 1922). 

Marooni's "Wireless Telegraph Co. v. Mullard Radio Vaive Co. 
Action (Electrician, 89, pp. 108-109, July 28th, 1922). коо 330: 

Radio Telephony (Electrician, 89, p. 145, August 11th, 1922). R.009 

irvine. The Organisation of Research (Chemical News, 125, p. 149, Septem- 

ber 15th, 1922). R.or 

J. D. Sayers. Radio Language (Wireless Age, 9, pp. 41-42, September, 1922). 


R.030. 
8. Ballantine. Radio Hom for Amateurs (Q.S.T., 6, p. 23, August, 1922). 

(Book review.) 
L. H. Walter. Directive Wireless Telegraphy (Electrician, #9, р. 151, August 11th, 
z. d. Mi (Book review.) R.oso. 

ittell. Continuous Wave Wireless Telegraphy (Electrician, 89, p. 152, 
August rrth, 1922). (Book review.) R.050. 

Belgian Radio Club (L'Electricité pour Tous, 4, p. 233, August 31st, 1922). К.обо. 
The British Wireless Relay League (Popular Wireless, І, р. 329, September 23rd, 


Patent 


. Q. 


1922). К.обо. 
The Wireless Telegraphy and Signalling Bill (Wireless World, 10, p. 601, August 5th, 
1922). R.070. 


Recommendations of the Committee of the Wireless Society of London, Regarding 
the Regulations governing Amateur Transmission (Journal of the Wireless 
Society of London, 3, p. 53, July, 1922). К.070/545. 

Amateur Transmissions. Revision of Post Office Regulations (Journal Wireless 
Society of London, 3, p. 85, July, 1922). R.070/54 

H. R. Rivers-Moore. A Pre-Marconi Station (Рома Wireless, 1, p. 166, 
August sth, 1922). R.ogo. 

O. J. Lodge. Address to the Wireless Society of London (Journal of the Wireless 
Society of London, 3, p. 75, July, 1922). .090. 

A Short History of Wireless (Popular Wireless, 1, р. 347, September 3oth, 19221. 


R.ogo 
The Develoniuent of MU Telephony (Electrician, 89, pp. 121 and 130, August 4th 


1922). R.og 
stare Ul 9.0. Hooper, U.8.N. (Radio Broadcast, 1, pp. 520-523, October, 
1922 097. 
New кт to Regulate Radio Communication (Wireless Age, 9, р. 81, July, 1922). 
097. 
R.100. RADIO PRINCIPLES AND THEORY. 


Ether and Wireless (Popular Wireless, І, p. 107, July 15th, 1922). R.110. 
О. tongs: For and Against the Ether (Popular Wireless, 1, p. 165, August 5th, 1922). 
IIO. 
P. J. pee There is No Ether (Popular Wireless, 1, p. 145, July 29th, 1922). 
.I10. 

О. W. О. Howe. The Magnetic and Electric Fields in Radio Communication 
(Electrician, 89, p. 149, August 11th, 1922). К.т. 

E. поо. UN Short Story in Wircless (Electrician, 89, p. 148, August Irth, 
1922). 11 

P. Mason. Radio Relays by Re-Radiation (Wireless Age, 9, p. 67, September, 
RA R.112. 

A. A. Campbell Swinton. Wireless Telegraphy and the Heaviside Layer (Flec- 
trician, 89, p. 187, August 18th, 1922). 

Correspondence re an article by Dr. E. Thomson. R.113. 

T. H. Eckersley. ‘A Short Story in Wireless ” (Electrician, 89, р. 242, Scptem- 

ber 1st, 1922). 
Correspondence re an article by Dr. E. Thomson. R.113 

а. W. Howe: The Heaviside Layer (£lectrician, 89, p. 260, September 8th, 
I9 22) 113. 

P. W. Harrie, a to erect your Wireless Aerial (Conquest, 3, p. 404, August, 
1922 121 

чү. B. Clausen. Condensers may supplant Aerial Antennas (Wireless Age, 9, p. 65, 
July, 1922). R.122. 

Q. Fryer. The Elementary Theory of the Thermionic Valve (Wireless World, 10, 
p. 513, July 22nd, 1922). R.130. 

H. A. Brown and C. T. Knipp. Pressure and Gas Content in Vacuum Tube 
Detectors (Wireless Age. 9, р. 78, July, 1922). R.131/138. 

а. Breit. Ampltude of Electrical Oscillations Se by Electron Tubes 
(Wireless World, 10, p. 517, July 22nd, 1922). R.13 

E. B. Mouilin and L. B. Turner. The Thermionic Triode as Rectifier (Journal 
Were the Institution of Electrical Engineers, 60, p. 706, June, 1922). R.134. 

F. Же i Thermionic Einission (L'Onde Electrique, 1, Pp. 455-472, August, 1922). 

С. F. Field. 


. 620, August 12th, 1922). R.141. 
Some E of Capacity on Mutual Induction (Wireless World, 10, p. 512, July 22nd, 
1922 R.14 
О. F. Jenkin. A Dynamic Model of ше Electrical Circuits (Electrician, 89, p. 266. 
September 8th, 1922). - R.14 
The current Relations in a Poulsen Are (Electrician, 89, p. 261, September 8th, 1922). 
153. 


R.200. RADIO MEASUREMENTS AND 
STANDARDISATION. 
Efficiency of Wireless Transmitters (Electrician, 89, p. 303, September 15th, 1922). 


The Principles of Tuning in Wireless Telegraphy (Wireless World, 10, 


200. 

N. Lea. НЫ Performance of а Radio-Telegraphic Transmitter (Electrician, 89, 

p. 154, August 11th, 1922). R.200/240. 

J. H. Miller. he Application of Measuring Instruments to Radio (Q.S.T., 6, p. 20, 
August, 1922). 200. 

J. М. Morecroft. Resistance and Capacity of Coils at Radio Frequencies (Pro- 
ceedings of the Institute of Radio Engineers, 10, p. 261, August, 1922). 
R.225/240. 

Wireless Telegraph Progress (Electrician, 89, p. 12, July 7th, 1922). 

Brief description of Н.Е, Thermo-Ammeter developed at National physical 
Laborator y. R.251/091. 

L. W. Austin. Receiving measurements and Atmospheric Бара. at the 
Naval Radio Research Laboratory, Bureau of Standards, Washington, March 
and April, 1922 (Proceedings of the Institute of Radio Engineers, 10, p. 239, 
August, 1922). R.270,114. 

e 


R.300. APPARATUS AND EQUIPMENT. 
All-British Wireless Exhibition (Popular Wireless, 1, pp. 355-366, September 3oth, 


1922). R. 306. 
үчн Wireless Exhibition (Electrical Times, 62, р. 258, September 2151, 1922). 
.306. 


The Electrician. 


October 13, 1922 


. The All- British Wireless Exhibition (Wsreless World and Radio кене 10, рр. 822-824, 
September 23rd, 1922). Preliminary notices. R.316 


6. Bellini. Frame Aerials and Errors in Bearings (Electrician, 89, p. 150, August 
11th, 1922). R.324/125 
Wireless Direction Finding (Popular Wireless, 1, p. 168, August sth, 1922). 


: R. 325/402. 

P. R. Coursey. 
ber oth, 1922). R.3 

French high-power каша ш. tubes (Wireless Age, 9, рр. 56-58, Septeniber, 1922 


Wireless на an Aerial (Wireless World, 10, p. 765, Septem- 


R.330 
P iinom li: The 20 kW Transmitting Radiation (Wsreless Age, 9, р. 88, Septem- 


ber, toza R.330. 
E. E. Froo Ree Production of High Vacua (PopularRadio, 2, pp. 92-99, October 
1922). 331 | 
H. de A. onisthorpe. Four-Electrode Valves and Their LE (Journal o 
Wireless Society of London, 3, p. 53, July, 1922). R.33 
Q. Sutton. Crvstal or Valve Detector ? (Popular Wireless, E Va 127, July 22nd 
1922). — R.341/364. 
B d s lifying Circuit (Wireless Age, 9, p. 66, Jul 
ureey. On the Amplification of High- 
"то, p. 783, September 16th, 1922). Ed 
Р. R. Coureey. On the Amplification of E SOR Currents (Wireless World, 
IO, p. 750, September 9th, 1922). 
L. W. C. Martin. A Variable H.F. Transformer (Wireless World and Radio 
Review, 10, pp. 828-830, September 23rd, 1922). R.342. 
A. Ringel. Radio Frequency Amplifiers and Their Application to Loop Reception 
(Wireless Age, 9, p. 70, July, 1922). .342. 
Resistance Neutralisation Properties of ee Amplifier Circuits (Electrician, 89, 
p. 261, September 8th, 1922). R.3 
K. B. Warner and Boyd Phelpe. More’ on Super- Regeneration (Q.S.T., 6, p. 7, 
August, 1922). R.342 
K. B. ee Radio- frequency Amplification of Amateur Wavelengths (Q.S.T., 
pp. 7-15, September, 1922). .342. 
Е. H. AC et strong. Some Recent Developments of Regenerative Circuits ur 
ings of the Institute of Radio Engineers, 10, p. 244, August, 1922). R.3 
L. M. Cookaday. Notes on the LUNES -Regenerative Receiver (Q. S.T.,6, pp. x Y» 12, 
September, 1922). R.34 
E. H. m A Further Develonment of the Armstrong Circuit (Wireless World, то, 
. $03, July 22nd, 1922). R.343. 
K. насе Operating the Super- Regenerator (Q.S.T., 6, pp. 27-29, September, 


,1922)  R.342. 
requency Currents (Wireless World, 


1922). 343 

A. Ringel. Armstrong Super-Regenerative Receiver (Wireless Age, 9, p. 58, July, 
1922). .343. 

K. B. Warner. Progress on Super-Regeneration (Q.S.T., 6, рр. 22-25, September, 
1922). 


earson and 1 H. 8t. @. Anson. The Neon Tube as a Means of Producing 
Intermittent Currents (Proceedings of the Physical Society of London, 34, p. 204, 
August 15th, 1922). R.344. 
Power Modulation for Radio Transmission (Wireless Age, 9. p. 67. July, 


8. O. 


1922). 


R.34 

Q. R. Lento. The New and Compact Panel Arc Transmitter (Popular Radto, 2, 
Es 108-113, October, 1922). R.353. 

J. H. Whittaker-Swinton. The Provision of Power for Wireless Еа 

ournal Institution of Electrical Engineers, 60, р. 845, July, 1922). R.35 

W. F. Boyd. The Unit System as Applied toa Wireless Receiving Station (W ires 
World, 10, p. 779, September 16th, 1922). R.360. 

J. V. L. Hogan. The Selective Double-circuit Receiver, (Radio Broadcast, 1, pp. 
480-483, October, 1922). R.3 

M. моу: On the use of m for Medie radio receiving apparatus (L'Onde Elec- 

PP. 429-433, July. 1922). 360. 
T.C. тву: . Shielded Receivers (Radio Broadcast, I, pp. 517-520, October, 1922). 
87. 


60/3 
H. J. T The S-Tube Rectifier (Q.S.T., 6, p. 11, August, 1922). R. 365. 
P. Hemardinquer. Notes on the recording of radio signals (L'Onde Electrique, 1, 


рр. 492-495, August, 1922). R.367. 
E. Thompson. A High Potential Condenser (Wireless Age, 9, p. 68, July, 1922). 


R.381. 

G. W. О. Howe. Honeycomb and Other Coils (Electrician, 89, p. 149, August r1th; 
rut September 8th, 1922). R.382. 

S. R. Winters. An Ingenious * Break-in '* Key (Popular Radio, 2, pp. 127-129, 
October, 1922). 385. 

В. Phelps. Wave Traps e T., 6, p. 15, August, 1922). R. 386. 


R.400. RADIO COMMUNICATION SYSTEMS. 


8. C. Hooper. Developments in High- powet Radio (Radio Broadcast, 1, pp. 
484-489, October, 1922). R.401/61 
а. Marconi. Radio Telegr: hy ( Proctedings of the Institute of Radio Engineers, 10,- 


р. 215, August, 1922 ; Wireless Age, 9, рр. 55- 57, July, 1922). R.402/325. 
H. Abraham and R. Planiol. A new met od for oublifig the output of high- 
power radio stations (L'Onde Electrique, 1, pp. 381-386, uly, 1922. 


R.422-531. 

A. M. Young. Operation E the Low Power C.W. Transmitter (Q.S.T., 6, p. 16, 
August, 1922). R.4 

J. Soott- Taggart. Wireless. 2 Transmission (Popular Wireless, І, p. 133, 
July 22nd, 1922). R.4 

R. H. Horning. Reducing he ‘Interference Caused by Static (Wireless Age, 9, 
pp. 62-63, Septembsr, 1922). R.431. à 


R.500. APPLICATIONS OF RADIO. 


A. Н. Lynch. Making Life Safe at Sea (Radio Broadcast, 1, pp. 465-479, October, | 
1922). R.510. 

P. Marti. The есап of the position of ships at sea by a combination of 
radio and submarine sound signals (L’Onde Electrique, 1, pp. 444-454, August, 
1922). R. sro. 

The Ratio Direction Finder and its Application to Navigation le World ana 
Radio Review, 10, pp. 825-827, September 23rd, 1922). 514. 

The Radiophare (L’ Electricité pour Tous, 4, p. 224, August 31st, 1922). R.514/402. 

. Egan. Aviation and Wireless (Popular Wireless, 1, p. 104, July 15th, 1922). 


R.520. 

D. Wilhelm. 
R.520 

H. Abraham and R. Planiol. 
graphic Station (Electrician, 89, p. 152, August 1Ith, 2012. К. 

Ninety-Mile Voice Communication by Radiophone on Moving rain (Woreless Age, 
9, р. 63, July, 1922). R.533. 

Unusual distance work with ro watt set (Wireless Age, 9, p. 61, September, 1922). 
R.545. . 

L. Deloy. International Amateur Qa Communications (L'Onde Electrique, т, 
PP. 495-497, August, 1922). К.5 : 

English Amateurs preparing for Westward Transatlantic Tests (Wireless Age, 9, p. 60, 
September, 1922). R.5 

Franco-American Transatlantic Hats (L'Onde Electrique, 1, pp. 425-426, July, 1922). 


With the Night Mail (Radio Broadcast, 1, pp. 512-516, October, 1922) 
Doubling the Traffic Capacity of a rad tele- 


R.545 | 
Manchester’s 1 kW Amateur Station (Wireless World, 10, p. 590, August sth, 1922). 
R.545/610. , 
The Manchester Wireless Society's New Station (Popular Wireless, І, p. 191, August 
12th, 1922). R.545. . 
Broadcasting at last (Electrician, 89, p. 171, August 18th, 1922 ; Electrical Times, 62, 
p. 81, July 27th; p. 103, August 3rd ; p. 229, Septem r 14th, 1922). R.550. 
Broadcasting over Electric Light Wires (Electrical Times, 62, p. 82, July 27th, 1922). 
R.550. 


October 13, 1922 


Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abetraci from some of the specifications recently published has been 
specially compiled by Mzxssns. Mewsurn, ELLIS & Co., Chartered Patent Agents 
70 and 72, Chancery-lane, London, W.C. 


CONPLETE Serctricaricis. ` 


183 503 Ваттівн THomson-Houston Co., Lro. (GENERAL ELECTt i 
- | control l tems ШИ ( R Lecrric Co.) Electric 
160 427 Pacz, A. ethod of producing high temperatures and th 
reducing refractory oxides. 9520) ui ou ad 
183 516 Ocpen, H., and British Arc WELDING Co., Lro. | Automatic regulation of 
a petrol or paraffin internal-combustion engine driving an electric generator 


subject to sudden load changes. (22/3/21. 
183 522 Morrin, T. Sparking plugs. бу ; 
183 523 CotEBROOK, А. H. S., and WirtriiAMS, W. A. Renewal of the filaments in 
metal-filament electric lamps. (23/35/21. 
163 o31 ruo] em Control devices for dynamo-electric generators. 
183 533 E » T. (Exvectric RaiLwWav IMPROVEMENT Co.) 'Rheostats. 
5/4/21. 


183 557 AuSAS, S. B. Electric arc lamps. (22/4/21.) 
183 580 М№овтн, К. B., and ALLEN, А. Means for the mounting and driving of 
magneto-electric machines on motor-propelled vehicles. (26/4/21.) 


183 584 Pattison, E. W. (DicrocRAPH Propucts Corporation). Electrical 
p N силе. I7 
3 592 NORTH # , and METROPOLITAN-VICKERS 

„КК Р ErEcTRICAL Co., Lrp. 


170 821 METALLURGIQUE ELECTRIQUE. Electric transformers. 

183 596 Freeman, R., and Ral ress, LTD. 
(29/4/21) | i 

I83 607 2 fere Indicating-device particularly suitable for use with bel]-pushes. 

5/21. 

183 611 LoucumipGE, M. Electrical operation of railwa i itch-poi 
Que MICI. d a ! y and like switch-points 

183 612 Dewnurst AND PARTNER, Lro., and DgwHunsT, M. Alternating-current 

i motors. (6/5/21.) 

183 616 Marks, E.C. R. (Soc. ANON. CONSTRUCTIONS ELECTRIQUES DE BELGIQUE.) 
Electric locomotives. (10/5/21.) | 

163 317 нова мы Со. Dry cell and method of manufacturing the same. 
15/5/20. 

163 318 Burcin BATTERY Co. 
(15/5/20.) | 

183631 Pai—Karpa SYNDICATE, Lro., and КллутмАмы$, J. J. J. М. Electric heat- 
ing devices or elements. (18/5/21.) 

183632 Watts, WILLIAMS AND Co., Lro., and MipprETON, J. К. Dynamo-electric 


1 (29/10/20.) 
Electrically-propelled road vehicles. 


Dry cell and method of manufacturing the same. 


generators. (18/5/21.) 

183 637 ior» | Combined switches and plugs for electrical purposes. 
23/5/21. 

170824 COMPAGNIE GENERALE ELECTRIQUE. "Electric synchronous machines. 
(27/10/20.) 


177480 COMPAGNIE GENERALE ELECTRIQUE. Electric 
- (23/3/21.) (Addition to 170 824.) 

165093 Акт.-Сеѕ. Brown, BOVERI, ЕТ CIE. 
(18/6/21.) 

183678 Icranic ELectricCo.,Ltp. (Cutler-Hammer Manufacturing Со.) Pressure 
responsive electric-circuit controllers. (23/6/21.) 

183 683 Bmrrisu Тномзом-Нооѕтом Co., LTD. (GENERAL ELECTRIC Co.) Conductors 
for making Electrical connection with mercury. (30/6/21.) 

183 684 Brittain, F. C., and WESTINGHOUSE BRAKE AND SAXBY SIGNAL Co., тр. 
Terminals for rail-bonds and the like. (1/7/21.) 

183 688 Pickarp, W. Sparking-pluge for internal-combustion engines. (6/7/21.) 

383689 Sıemens Bros. AND Co., Lrp., Petituory, E. A., and COLLYER, J. 
Hunting-arrangements in telephone systems. (6/7/21.) 

183 боо Воотнкоур, С. S., BEECROFT, 5. , and CALLENDERS CABLE AND 
Construction Co., Ltp. Clamps for electrical junction-boxes for bonding 

$i dos xa аш xin апа the like. (6/7/21 ) 

183 LLER, L. B. Telephones operated by heat. (8/7/21.) (Cognate applica- 
tions, 20266/21 and 32220121.) М (UMS Ж pplica 

(Batt MANUFACTURING Co.) Electric arc-gap terminals. 


synchronous machines. 


Anodes for mercury vapour rectifiers. 


183 699 Jornsons, J. Y. 
(12/7/21.) 

183 702 VILLIERS ENGINEERING Co., Ltp., PouNTNEY, F., and BRADLEY, J. Contact- 
breakers for roe magnetos. (13/7/21.) . 

183 703 STONE AND CO., LTD., J., and DARKER, A. H. Means for indicating the state 
of adjustment or output of dynamo-elcctric machines. (I 3/7/21.) 

169970 MASCHINENFABRIK OERLIKON. Device for the automatic operation of an 
pede circuit-breaker controlled by the pressure of a movable medium. 
9/10/20. 

183 756 ESTLER, Р. ` J., Еѕтікв, Е. P. B., and EsTLER, H. P. C. Trolley collectors 
for clectrically-driven tramcars or road motor-vehicles. (18/10/21.) 

183 762 Snort, А. Н. mbination electric switch and fuse. (26/10/21.) Addition 
to 8456/14 as modified by 6196/15.) 

183 768 Lopce Fume Co., Lro. (Мок, E.). Method and device for separating 
suspended particles from electrically-insulating fluids, especially gases 


(16/11/21.) 

171999 SzYKiER, J. Multiple fuse. (24/11/20.) 

172 939 AKT.-GES. Brown, BOVERI, ЕТ CIE. High-voltage slot- windings of electrical 
machines, and the process for the manufacture of same.  (16/12/20.) 

123 514 ABRAHAM, Н. Arrangement for minimising ot suppressing sparking on the 
interruption of powerful alternating currents. (28/12/20.) 

183 787 STEELER, L. J., Martin, H., and McCartny, A. E. Electric arc welding 
applicable fer welding studs, tubes, and the like to, or into, metal pJates, 
bodies, and the like. (19/1/21.) (Divided Application on 183.161.) 

183 876 WHITE, A. E. (INTERNATIONAL WELDING ENGINEERING CORPORATION.) 
Electric-arc welding. (2/2/21.): 


183 879 BRITISH THomson-Hovuston Co., LTD. (GENERAL Evectric Co.). Wireless: 


signalling systems and apparatus therefor, (7/2/21.) 

183 884 Ѕсотт, LTD., J., Амр Scott, J. Water-tightelectric-light fittings. (26/2/21.) 

183 894. RS E. A. Regenerative control systems for clectric motors. 
29/3/21. 

183 896 MULLARD Rand VALVE Co., Lro., AND Morramp, S. К. Thermionic 
valves and like electric-discharge apparatus. (1/4/21.) 

183909 Моке, Е, Electric-light shades or reflectors, (28/4/21.) 

183 911 Comas, J. Н. Time-controlled electrically-operated signal. (28/4/21.) 

183 9xa LaNGRISH, М. G., AND METROPOLITAN-VICKERS ELEcTRICAL Co., Lro. 
Protective devices for use with polyphase clectric currents. (28/4/21.) 

170 820 METALLURGIQUE ELECTRIQUE. Electric switches. (29/10/20.) 

183 919 McKay, J. A. Electrical fitting connections, (29/4/21.) P 

183 920 STONE AND Co., LtD., J., AND DARKER, A. H. Electric lighting, heating, 
and ventilating installations for railway and other vehicles, and secondary 
batteries for use in connection therewith, (29/4/21.) 

183 934 Erectrtc Frres, LTD., NEWHOUSE, F. L., AND Ѕмітн, C. H. Electrical 
boiling-rings. (3/5/21-) 

183 938 Suttivan, Н. W. Duplex and like telegraphy. (3/s/21.) 

183 939 WESTERN ELECTRIC Co., LTD., AND POLINKOWSKY, L. Telephone exchange 
systems. (4/5/21.) 

183 940 KiNG, F. Apparatus for separating iron and other magnetically perineable 
metals from flour, grain, and the like. (4/5/21.) 

183 947 British Тномѕох- Нооѕтом Co., Lro., TAYLOR, Н. W., AND CLoucH, F. H. 
шо of alternating-cusrent machinery. (10/5/21.) (Addition to 
164 046. 


The Electrician. 


183 948 М№овтн, R. B., AND ALLEN, A. MASSEY-. 


433. 


Cut-out devices for magneto- 
electric machines. (10/5/21.) 

163 308 Акт.-Скз. BRowN, BOVERI, ET Ств. Apparatus for protecting electric- 
supply circuits comprising aeriallines. (15/5/20.) 

183 954 SaLWay, F . Attachment for use in connection with electric lamps, 
lampholders, and lampshades. (12/5/21.) 

163 315 METROPOLITAN-VICKERS ELECTRICAL Co., Lro. 
dynamo-electric machines. (17/5/20.) 

164 728 METROPOLITAN-VICKERS ELECTRICAL Co., LTD. 
electric circuits. (9/6/21.) 

183 959 Ratinc, A. H., AND ANGOLD, A. E. Miners’ electric hand-lamps. (sofa 


Cooling-arrangement for 


Protective devices for 


163 711 APPAREILLAGE GARDY Soc. ANON, Tumbler-switches or the like. (25/5/20. 
183.964 TAYLOR, A. M. Eleétrical transmission over long distances. (25/5 121.) 


183 968 Іовлмр, F. Electric switches. (26/5/21.) 
183 978 BRITISH Тномѕом-Ноџзѕтом Co., Lr». (GENERAL ErrcTRIC Co.) Electric 
swith operating-mechanism. (3/6/21.) 


165 782 A rs ere MANUFACTURING Co., Ltp. Telephone systems. 
30/6/20. 
183 980 British TuousoN-HousTOoN Co., LTD. (GENERAL ELECTRIC Co.). 


measuring-instruments. (4/6/21.) 


APPLICATIONS FOR PATENTS. 
September 25. 
Means for retaining wires of electric connections to sparking 


Electric 


25 819 G. B. SYKES. 


lugs. 

25 850 C. R. BrrLiNG and C. H. Ѕмітн. Electric heating elements. 

25 865 C. P. Lincwooo and С. G, Lowen. Electro-mechanical starting and stopping 
device for photographic shutters, etc. 

25879 E. A. FALLER, Automatic telephone exchange. 

25882 STUART WIRELESS TELEPHONY CO., A. STUART, A. E. WATKINS and C. PERRIER. 

Receiving installations for wireless telegraphy, telephony, etc. 

25911 AUTOMATIC TELEPHONE MANUFACTURING Co. Telephone systems. 
(20/1/22 U.S.) " 

25 912 }; С. Parsons. Electric generators. 

25915 British TuoMsox-HousTON Co., LTD. (INTERNATIONAL GENERAL ELECTRIC 


Co.). 
September 26. | 
25 924 Т. HOUGHTON. Clock-controlled, electrically-operated time signal devices. 
25935 J.C. Wnutre. Lampholders, etc. 
25965 BRITISH THomson-Houston Co., Lrp. (GENERAL ELEcTRIC CO.). 
switches. 
25977 VICKERS, LTD. 
25980 DAYTON ENGINEERING LABORATORIES Co. 
(6/7/22 U.S.) 
25 984 M. B. Ricuter. Telephone jacks. 
25 988 ELEKTRONARIS GES. AND W. HESSE. 
25 994 Е. DE Lorenzi. Incandescent lamp. 
25995 L. TAGLIAFERRI, Electric furnaces. 
26 004 GES. FUR DRAHTLOSE TELEGRAPHIE. 
Germany). 
26 005 GES. FUR DRAHTLOSE TELEGRAPHIE. 
Gerinany.) 
26 009 HART ACCUMULATOR Co., and С. R. Harpy. Anti-spilling constructions for 
electric batteries. 
26 015 E. Sxieton. Electro-magnetic receivers for telephony, etc. 


September 27. 
26 037, 26 038 and 26 039 H. F. Moore. Electric motors. 
26048 T. Cooper. Conversion of heat into electricity. 
26072 J. W. FoTHERGILL, N. E. Dossin and S. L. FORBES. 
26085 T. T, Baker. Method of telegraphing photographs. 
26 087 M. Toccnio. Electric cooking gr П. 
26091 METROPOLITAN-VICKERS ELECTRICAL Co. 
(25/10/21 U.S.) 
6095 British THOMSON-HOUSTON Co., Lr». (GENERAL Evectric Co.). 
motor control. 
26126 H. W. SuLLIvaN. Tuning inductances тог crystal, etc., wireless receivers. 
26 137 G. P. Mair. Receiving systems for wireless telegraphy and telephony. 


` September 28. | 

26 173 Brot, Lro., and W. Horr. Switches and fuses for lighting and battery 
charging systems for vehicles. 

26188 H. S. SKENFIELD and H. J. WEBBER. 
tramcars, etc. | 

26 206 G. BREWER (Krupp Axkr.-GEs.). 
thick layers. 

26 212 WESTERN ELEcTRIC Со. Impulse transmitters. (24/3/22 U.S.) i 

26 213 THOR Evectric ЅАРЕТУ Lamp Co., and STRETTON. Miners’ electric lemps. 

26217 METROPOLITAN-VICKERS ELECTRICAL Co. Electrical elevators, etc 
(ого U.S.) " 

26233 JUPITER KUNSTLICHT KERSTEN AND Ввлѕсн. Arc lamp. (13/10/21 Germany.) 

26 241 G. B. CARPENTER. Closed circuit burglar alarms. 

26 252 COMPAGNIE POUR LA FABRICATION DES COMPTEURS ET MATERIEL D'USINES A 
Gaz. Directly measuring co-efficients of self-induction and capacities. 
(1/10/21 France.) | 

26 254 R. J. REYNOLDS. Composition for screening X-ray emanations and for 
electric insulation. 


Electric heaters. 


Electric 


Electric switches for railway vehicle lighting circuits, etc. 
Rotors for electrical ma 


Multiway socket for electric fittings. 


(14/11/21 
(20/12/21 


Thermionic generators. 


High-frequency telephony. 


Induction coils. 


Power transmission device. 


Electric 


Collapsible hood for open-deck 


Electrolytic separation of purichromium in 


September 29. 
26259 B. HESKETH. Receiving circuits for wireless telegraphy. ‚ 
26 272 BRITISH INSULATED AND HrtsBv CABLES, Ltp., and J. L. Packer. Electric 


cables. 

26277 J.C. Wite. Ceiling roses, junction boxes, etc. 

26 312 A. ARUTUNOFF. Electric motors. 

26 316 Н. Р. P. Rees. Loud-speaking telephone instruments. 

26 329 J. Н. Sr. Н. MawpsLEY. Electric generators. 

26 336 MooRES AND GRIFFITHS and L. W. Ѕмітн. High frequency transformers and 
switches thercfor. 

26 345 А. Bonic. Suspension for electric lamps. (30/9/21 Germany.) 

26353 BROMPTON AND KENSINGTON AccESSORIES Со. and К. S. DowNx. 
heating apparatus. 

26359 J.C. Vines. Apparatus for heating water, etc., electrically. 

26 збо E. C. Core and C. Е. Ostins. Telephone receivers. 

26 368 E. A. GRAHAM. Telephone receivers. Y 

26 370 AUTOMATIC TELEPHONE MANUFACTURING Co., 5. R. SuiTH and Р. N. Rosesy. 
Loud-speaking telephones. 

26 375 W. Еїллотт. Maximum demand indicator. 


September 30. 
26 384 W.T. Gray. Electric light fittings. 
26 388 J. A. BLACKBURN. Commutators. 
26 403 MACFARLANE ENGINEERING Co., and W. A. MACFARLANE. Apparatus for 
electric welding and for production of low frequency currents, 
26 424 and 26 425 A. Н. RAILING and A. E. ANGOLD. cillating electric fan. 
26 431 К. Н. Waite. Telephones. " 
26 432 BRITISH THOMSON- HOUSTON Co., Lto., and R. E. CLINKER. Wireless receiving 
apparatus. 
26 434 E. А. SIBTHORPE. 
26447 A. Kirk and R. C. MILLIKEN. 
conductors. 
26 450 Icranic ELECTRIC CO., C. W. CLARABUT and A. Н. CURTIS. 
wireless apparatus. 
26 451 IcRANIC Evectric Co., C. W. CLARABUT and A. H. Curtis. Transformers for 
wireless apparatus. 
Icranic ELectric Co., С. W. CLARABUT, and S. R. Wricnt. Inductance coils 
for wireless receiving apparatus. | 
Coil holder for wireless receiving sets. 


r 


Electric 


Attachment for talking machines, wireless apparatus, etc. 
Saddle, etc., clamps for sheathed electric 


Transformers for 


26 452 
26 472 W. W. NICOLL. 
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Forty Years Ago. 


** The Electrician,” October 14th, 1882. 


. LECTURE on ErEcrRICITY.—AÀ popular lecture on “ Electric 
Light and Force ” is to be given at the Town Hall, Oxford, on 
October 26th, by Mr. Eric Bruce, of Exeter College. Arc lights and 
various incandescent lamps will be exhibited on the occasion. 

ELECTRIC LIGHTING AT NINE ELMs Station.—The London and 
South Western Railway Company have commissioned Messrs. 
R. E. Crompton and Co. to light their Nine Elms goods station. 
Seventeen Crompton arc lamps are to be used, and will be at work 
shortly. 

THE TELEPHONE IN COLLIERIES.—The National Telephone Com- 
pany of Dewsbury have just completed a system of telephonic 
communication for Messrs. Henry Briggs, Son and Company 
(Limited), Whitworth Collieries, near Normanton, connecting their 
Saville and Methley Junction pits and their chief engineer's residence 
with the head offices at Whitwood, also connecting the bottom of 
their Silkstone pit with the bank and the offices. The depth of the 
Silkstone pitis 420 yards. The work has been done under the super- 
vision of the company's manager, Mr. Frank Lumley. The instru- 
ments are said to work well in the pit. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—"'' Fabrics in Furnishing and Decoration : 
Rooms of the XVII. Century (continued) ” ; “ Practical Window 


Dressing: The Display of Furnishing Fabrics ” ;. “ Dinner of the 
Worshipful Company of Basket Makers.” Ж 

' THE CHEMICAL AGE.—' The Properties and Composition of 
Dekalin," by J. B. Coleman, Е.І.С., and P. Bilham, B.Sc. ; ‘‘ The 
Manufacture of Artificial Silk: Various Methods Contrasted ” ; 
* Orcinol : Its Properties, Uses, etc." by John Missenden; ' The 
Hydrogenation of Fats.” 


THE FRUIT GROWER.—"' Fruit Culture in the North," by J 


Bernard Hall; “ R.H.S. Great Autumn Show" (Illustrated) ; 
* Bigger Business for British Fruit." 

GARDENING ÍILLUSTRATED.—"'' Flayour in Peaches"; “ Maiden- 
hair Ferns ” ; ‘‘ Sowing Annuals in Autumn." 

THE Gas WoRLD.—Special Winter Season Number: “ Тһе 
Origin of the Therm ’’; “ Electric Power in Gasworks " ; “ Pros- 


pects of Young Men in the Gas Industry." 

THE HARDWARE TRADE JouRNAL.—'' The Duty on Incandescent 
Gas Mantles " ; “ A Unique Long Service Record " ; '' Organising 
a Clearance Sale." | 


Prices of Metals, Chemicals, etc. 


TuzsDAY, October ro, 


Copper— Price. Inc. Dec. 
Best Selected .. per ton /65 10 о -— IOS. 
_ Electro Wirebars .. " £71 10 0 = {т о о 
< H.C. Wire, basis .. per lb. оз. rod. id. — 
Sheet oe ee T оз. lO yd. фа. — 
кр Bronze Wire (Telephone) — 
osphor Bronze Wire, 
basis .. per lb. 1з. 2jd. id. — 
Brass 60/40— 
Rod, basis - T 7d. — — 
Sheet, basis e ry) 94d. en — 
Wire, basis s T 10}d. — — 
Pig Iton— “ 
oo d Warrants perton £4 17 6 — — 
wire, basis 8 S.W.G. ,, £18 о o — — 
Lead Pig— 
English . o ee ГТ) £26 5 [e] 5S. — 
Foreign or Colonial " £25 2 6 IOS. — 
Tin— 
Ingot is n is £164 0 0 — IOS. 
Wire, basis .. per lb. 2s. 2id. — kd. 
Aluminium Ingots  .. perton {100 o o — € — 
Spelter .. ЯА és T £33 о о 7s. 6d. — 
Ме у  .. .. per bottle {13 Іо о 5s. — 


Sulphur (Flowers)—Ton £9 
» (Roll-Brimstone)—per ton 
£8 10s. 


Sodium Chlorate—Per lb. 3d. 
Sulphuric Acid (Pyrites, 168°) 
per ton, £7 10s. 

Sodium Bichromate.—Per lb. sd. Copper Sulphate.—Per ton, 
Boric Acid (Crystals). Per ton 60. £26. 
Rubber.—Para fine, 10}d.; plantation 1st latex, 8}d.-8jd. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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Arrangements for the Week. 


FRIDAY, OCTOBER 13th (to-day). : 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION, 

7.30 p.m. At Caxton Hall, London, S.W.r. Salesmanship 
Conference. Paper by Mr. W. E. Bush on “ Salesmanship 
in Relation to Lighting.” 

INSTITUTE OF METALS (SHEFFIELD LOCAL SECTION). 

7.30 p.m. At the Mappin Hall, University of Sheffield, St. 
George’s Square, Sheffield. Postponed Annual General 
Meeting, followed by Paper on “ Non-Ferrous Foundry 
Practice," by Mr. P. Longmuir. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria Street, London, S.W.1. Paper 
entitled “ Artificial Ice-making," by Mr. E. C. West. 


EpINBURGH ELECTRICAL SOCIETY. © 
8 p.m. At Philosophical Institute, 4, Queen Street, Edinburgh. 
Lecture on “ Walkerburn Hydro-Electric Works," by 
Mr. G. P. Evan. | 


SATURDAY, OCTOBER 14th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 
7 p.m. At the Grand Hotel, Colmore Row, Birmingham. 
Paper on “ Alternating Current Apparatus,” by Mr. 
F. R. Unwin. 


MONDAY, OCTOBER 16th. 
BRADFORD ENGINEERING SOCIETY. 
7.30 p.m. At the Technical College, Bradford. Lecture on 
l * The Still System of Internal Combustion Engines," by 
Mr. H. A. D. Acland. 


TUESDAY, OCTOBER 17th. - 
INsTITUTE OF TRANSPORT. 

5.30 p.m. At the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C.2. Lecture on '' The Effect 
on Trafic Arrangements and Working Costs of Daily and 
Seasonal or Periodic Variation in Passenger Loads and 
Unbalanced Traffic Movement," by Mr. C. J. Selway, 

'" C.B.E. А 


WEDNESDAY, OCTOBER 18th. 
THE INSTITUTE OF PuysIcs. 
6 p.m. At the Institution of Electrical Engineers, Victoria 
Embankment, London, S.W.1. Lecture on '' The Physicist 
in Electrical Engineering," by Mr. Clifford C. Paterson. 


THE INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. 
Lecture entitled ‘‘ Some Reflections on Industrial Unrest : 
Its Cause and Prevention," by Mr. Albert Bellamy, С.В.Е; 


THURSDAY, OCTOBER 19th. 
CHELMSFORD ENGINEERING, SOCIETY. 
7 p.m. At the East Anglian Institute of Agriculture, Chelms- 
ford. Lecture entitled ‘‘ Payment by Results," by Mr. 
J. E. Powell. 


FRIDAY, OCTOBER 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At Storey's Gate, St. James's Park, London, S.W.1. 
Presidential Address, by Dr. Н. S. Hele-Shaw, F.R.S, 


BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.30 p.m. At Caxton Hall, London, S.W.  Salesmanship 
Conferences. Paper on “ Fires and Cookery (Small),”’ 
by Mr. R. Smith. 


Books Received. · 


“ Raymond Revised," by Sir Oliver Lodge. (London: Methuen 
and Co.) Pp. 224. 6s. 

“ The Nitrogen Industry," by J. R. Partington and L. H. Parker. 
(London: Constable and Co.) Рр. 336. 21s. 
‚ “ Steam Turbine Theory and Practice," by William J. Kearton. 
(London: Sir Isaac Pitman and Sons.) Рр. 456. 155. 

“ Water-power in the British Empire," by Sir Dugald Clerk and 
Prof. A. H. Gibson. (London: Constable and Co.) Pp. 54. 3s. 64: 

“ Information on the Subject of Trade Marks," Haseltine, Lake 
and Co., 28, Southampton Buildings, Chancery Lane, London, 
W.C.2. Рр. 64. тоз. 6d. . 

“ Working Diagrams of Valve Amplifying Receiver Circuits " 
(4th edition), arranged by H. W. Sullivan, Winchester House, 
London, E.C.2. Pp. 36. is. 


The Editorial, Advertisement; and Publishing Offices of '' Тнв 
ELECTRICIAN ” ave at 8, Bouverie Street, London, E.C. 4. Tele- 
-grams : Benbrotric, Fleet, London. Telephone: City 9852 (6 lines). 

The subscription to “Тнк ELECTRICIAN " fs {1 5 o fer ennum 
in the United Kingdom and {1 то о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
isement copy and blocks should be received on the Friday preceding 


ate of publication. 
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Notes of t the Week. 


The Broadcasting Position. 

A STEP further has been made towards the inauguration 
of broadcasting, and it may now be expected to start 
about the beginning of next month. At a general meeting 
of manufacturers interested in the subject, which was held 
at the Institution of Electrical Engineers on Wednesday, 
Sir WILLIAM NOBLE, on behalf of the Committee appointed 
to negotiate with the POSTMASTER-GENERAL, gave an 
account of their stewardship and explained in detail what 
had taken place since the first meeting. on May 18th when 
the Committee were appointed, and since the meeting 
on June 14th when the Committee were instructed to 
prepare a scheme for two broadcasting companies. Fortu- 
nately it had been found possible to arrange for only one 
company, and the Committee had thereupon drafted articles 
of association and an agreement for signature by those 
joining the company. These articles and agreement had 
been approved by the Postmaster-General. 


No Wave Length Restrictions. 
Sır WILLIAM also gave the details regarding the constitu- 


tion and finances of the Broadcasting Company, which: 


have been published in THE ELECTRICIAN, and announced 
that it was hoped the chairman would be LORD GAINFORD, 
a peer well known in business and official circles. He 
mentioned that existing licences would continue to hold 
good, that the protection given by the POSTMASTER-GENERAL 
to British-made apparatus would only be for two years, and 
that, as therefore the Broadcasting Company could not 
guarantee its services for longer than that period, a further 
conference would be held to decide upon the future near 
the end of that time. No limit would be placed on the 
wave length employed by the rcceiving scts and it was also 


hoped that the transmitting power would be increased 
from 14 to 3 kW, two points which should mean a con- 
siderable increase in the demand for apparatus. 


Some Sniping. 

AT the conclusion of Sir WILLIAM’s statement a con- 
siderable amount of “ sniping ” took place. This was: mainly 
directed against the presumed favourable position of the 
“ big six ” with regard to matters generally and to obtain- 
ing information regarding the disposal of existing sets 
which were either of foreign manufacture or did not comply 
with the new conditions. It appears that it has been 
agreed that foreign sets imported before July 14th, 1922, 
are free from the embargo and that those placed on the 
market since that date are excluded. The difficulty is 
who is to bear the loss on commercial transactions 
in these sets between manufacturer, retailer, and user, 
and the same difficulties arise with regard to sets that 
do not comply with the new conditions and are now 
either in the hands of the user or the retailer. Mr. SHAUGH- 
NESSY was perfectly definite that the POSTMASTER-GENERAL 
will rigidly apply the regulations as far as new licensecs 
are concerned, and we presume that whoever now holds 
the offending sets will lose by it. It sounds like a card 
game. In general the critics were more vocal than 
numerous, and eventually the formal business was satis- 
factorily transacted. 


The S.P. Motor Redivivus. 

THE interest that is now being taken in the design, 
construction and sale of single-phase commutator motors 
may be regarded as a sign of the times. At the beginning 
of the year Dr. S. P. SMITH told the Institution of Electrical 
Engineers all about the technicalities of these machines, 
and now Mr. F. CREEDY (than whom none is better qualified 
to deal with the subject) has carried the matter a step 


436 


further in the lecture he recently gave before the National 
Association of Supervising Electricians. The cycle of 
events with regard to the commercial development of these 
machines is a little curious. In early days they were 
unsatisfactory in operation and costly to build ; and when 
these difficulties had been gradually overcome, the field 
had been largely captured by the d.c. motor in spite of its 
own peculiar disadvantages. The result was that when 
commercial single-phase motors could be supplied there 
were few places for them to work, and it is only recently 
that the posrtion has changed. Considering all the advan- 
tages of alternating current for supplying the domestic 
load it would be interesting to speculate how different 
things would be had the alternating current motor been 
there when it was first wanted. 


A Definite Place to Fill. 

Ir might seem that we are getting away from the subject 
of Mr. CnEEDY's paper. But that is not so. For besides 
insisting on the relative advantages of the single-phase over 


other types of motor in simplicity, cheapness and efficiency, | 


he pointed out that the single-phase system had a definite 


place to fill in the system of electric power supply, a place. 


which because of its advantages could be claimed for no 
other system, especially for domestic work. It was the 


correct system to use for small towns, whatever might be 


the case in big towns, where the power load was not large. 
Such a single-phase system should preferably receive a 
bulk supply from a large polyphase system, the district 
being subdivided and balanced between the three phases. 
Even in large systems it could be usefully employed for 
feeding lightly loaded areas on the outskirts without 
excessive cost. The lecture was not only interesting in 
itself, but gave rise to a discussion which was notable for 
the almost entire agreement of the speakers with the 
author. Perhaps this also may be regarded as a sign of 
the times. 


Improvements in Tramway Rolling Stock. 

MR. C. J. SPENCER'S paper on '' Modern Improvements 
in Tramway Rolling Stock," which was read at the rccent 
Congres International de Tramways, de Chemins de fer 
d'Intérét local et de Transports Publics Automobiles 
covered ground very similar to that treated in his recent 
paper before the Tramways and Light Railways Associa- 
tion. The views expressed are based largely on a visit 
to the United States, where greater changes in the design 
of rolling stock than have occurred in England since 1903 
are to be noted. Mr. SPENCER expressed the opinion that 
more might be done to eliminate the noise and vibration 
of tramcars, as compared with rubber tyred vchicles— 
for instance, by reducing the unsprung weight, by using 
higher speed motors, and by introducing some non- 
conductor of sound and vibration between the tyre and 
wheel centre. A better average speed should also be 
possible, for surprising variations in this respect are met 
with on different systems. Yet another possibility of 
improvement is in connection with collector gear. The 
trolley pole as at present used is regarded as distinctly 
unmechanical, and experiments with sliding heads instead 
of whecls have yielded promising results. Tramway 
engineers might take note of all these points and either 
criticise or act on them. 


An Italian Jubilee. 
AN interesting electrical celebration recently took place 
in Milan. For this month secs the twenty-fifth birthday 
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of the Associazione Elettre tecnica Italiana, and more than 
700 members assembled at the meetings held from 
October Ist to 8th to celebrate the event. It may be 
recalled that the Association, which is the premier electrical 
institution in Italy, arose out of the ashes of the Inter- 
national Electrical Congress, which took place in Geneva 
in 1896. The first president was GALILEO FERRARIS, 


'and he was followed in the chair by such well known men 


as COLOMBO, GRASSI, Ascori, JONA, LOMBARDI, LORI, 
The membership has in- 
creased from 500 in the year of foundation to over 4 000 
at the present time. The body deals with all phases of 
electrical science and practice, and though the language 
difficulty has to some extent prevented a proper apprecia- 
tion of all the work it has done, its list of contributors is 
sufficient guarantee of its usefulness. Having in view 
conditions over here it is interesting to note that one of 
the early ambitions of the Association was to become 
the counsellor of the Government in things electrical. 
In this field it has done most useful work, and its rules 
for the purchase and testing of electrical machines are 
officially recognised. But useful as it has been in the past 
there is still much work before the Association. The war 
has profoundly changed the conditions of production, 
and international trade and new ideas must be adopted 
to put Italy's electrical industry on a sure foundation. 
We are certain the Associazone Elettrotecnica Italiana will 
not fail in this important task. 


The Design of Letter Signs. 

A PAPER read recently by Mr. C. A. ATHERTON before 
the American Illuminating Engineering Society contains 
some useful hints on the design of signs composed 
of individual glow lamps. The author comments on one 
point that must often have struck people who have 
observed such signs closely—their comparatively unsightly 
appearance in daylight, as compared with their effect 
when illuminated. The author suggests that this un- 
sightly effect may be often remedied by making the 
sign sufficiently large, but this may not meet with 
general acceptance. An attempt is made in the paper 
to compress the various factors influencing maximum 
distance of legibility into a formula.. In view of the 
great variation in atmospheric conditions in this country 
it is doubtful whether such formulae could be accurately 
applied here. But a general understanding of the rela- 
tion between the size of the letter and the distance would 
be useful. Several of the conclusions will be read with 
some surprise. It appears, for instance, that the use of 
lamps of higher candle power usually reduces the distance 
at which a sign can be distinguished; the brightness 
causes a species of irradiation so that the letters become 
blurred. It is also suggested that comparatively bright 
surroundings, by diminishing the contrast and thus 
lessening the tendency of bright spots of light to spread, 
has a favourable effect. Also that moderate atmospheric 
absorption, by lessening the brightness of filaments and 
making the lines finer, is often beneficial. This all seems a 
little paradoxical, and it is clear that the two latter 
factors operate in the reverse direction. Great brilliancy 
in the vicinity of a sign may kill it. An atmosphere so 
dense as to. be classed as a fog makes it impossible to see 
a sign at all. Hence in this problem, as in most others, 
we have the elements of a compromise and it is doubtfu: 
whether all these complexitics could be mathematically 
contained in a formula of moderate length or intelligibility. 
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Control of Municipal Undertakings. 

AN important, though by ho means novel, question 
has been raised by the Sydney (N.S.W.) Municipal Elec- 
trical Engineer, Mr. FonBES MACKAY, in a report which 
he has recently prepared for his City Council. He suggests 
that the electricity undertaking should be placed in the 
hands of a small committee, not exceeding five, who should 
be appointed for not less than three years. We have no 
doubt that if it were possible to carry out this suggestion 
it would be in the interests of efficiency and progress, 
for a small committee is usually more businesslike than 
a large one; at all events, it would ensure a continuity 
of policy which is at present lacking in some municipal 
electricity departments. | 


A Drawback to Municipal Enterprise. 
One of the greatest drawbacks to municipal enterprise 
of any kind is that in the majority of cases one-third of the 
councillors retire annually, while in every case the Council 
is renewed every three years. The result is that many new 
members are elected on trading committees for which 
they are not fitted by training or education, and occasionally 
attempts are made to mix up politics with business matters. 
Though the practice varies considerably, the average size 
of an electricity committee in Great Britain is from twelve 
to fifteen members, but cach year sees some change in their 
constitution. Notwithstanding this source of weakness, 
it must be said that municipal electricity supply has, on the 
whole, been a success, and in some of the larger towns, such 
as Manchester, Glasgow, Birmingham and Edinburgh, 
the undertakings are the most progressive and enter- 
prising in the country. No doubt, the credit for this is 
largely due to the tact and discretion of the chief engineer 
and to the zeal and business capacity of the chairman of the 

Committee. ` 


Control by Entire Corporation Undesirable. 

IN any event, we are afraid that to carry out the sugges- 
tion of Mr. MACKAY, legislation would be necessary, though 
a good deal could be done by the City Council, as it could 
reduce the number and size of its standing committees and 
change its standing orders to meet the altered situation. 
There is, however, a danger in electing some members for 
long periods, as thev might indulge in a policy contrary 
to the wishes of the ratepayers or of the majority of the 
Council. This fixity of tenure might also lead the com- 
mittee to indulge in risking trading experiments which 
would involve the Council in heavy financial responsibility. 


One Aspect of Investors. " 

WiTH the anticipated expansion of the electricity supply 
business, it follows that companies will more and more tre- 
quently be looking for new capital. In this connection 
some remarks made by Mr. SAMUEL INSULL at the last 
meeting of the Chicago Edison Company's stock- 
holders, will be of interest. Mr. INsuLL signified him- 
self as proud of the fact that the company was not 
owned by a few capitalists, but by the large number of 
24571 stockholders, 92 per cent. of whom lived in 
Chicago. Further, he was anxious to increase this number 
of stockholders, his ambition being for the property to be 
absolutely owned by the community as individuals. His 
view was that such ownership by the community was 
the proper alternative to ownership by the community 
as a municipality. He thought that if every customer on 
the books was also a shareholder the stability of the invest- 
ment would be enhanced, and the best interests of the 
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community. would be served. - This point of view approxi- 
mates very nearly to Mr. HARTLEY WITHERS’ alternative 


to socialism as set out in his “ Case for Capitalism." A 
further step in the same direction was pointed out by 


Mr. INSULL, namely, that one out of every three persons 
who worked for the company owned stock. Here, then, 
are one or two principles which might be worth thinking 
over as they bring into definite practice some important 
points in sociology. | 


Technical Journalists and Scientific Illumination. 
THE visit of members of the Circle of Scientific, Technical 
and Trade Journalists and of representatives of the technical 
press to the new showrooms and laboratories of Holophane, 
Ltd., on October roth, was an interesting event. Visitors 
were treated to an address by Captain E. Stroup, in which 
he summarised the fundamental principles of good lighting, 


. and illustrated them by exhibits of glassware, lantern slides 


of modcrn installations, and demonstrations of the 
measurement of light and illumination. Lighting, as Mr. 
GASTER, the Chairman of the Circle remarked, in returning 


thanks on behalf of the members is of interest to everyone. 


In the past it has been, as SILVANUS THOMPSON happily 
expressed it “ the Cinderella among sciences," neglected 
in accordance with the familiar saying that what is every- 
body's business is nobody’s business. The Illuminating 
Engineering Society has done a great deal to crystallise 
the primary principles of good illumination, and to indicate 
to manufacturers directions in which improvements were 
possible, and the technical journals have, in most cases, 
uscfully seconded their efforts. But still the journals 
devoted to specific trades and industries might do more 
to promote discussions of the particular aspects of illumi- 
nation with which they are concerncd. Such discussion 
fulfills a dual purpose, it encourages manufacturers to 
make improvements and strike out in new directions, 
and it creates a better appreciation of the advantages 
of good lighting from which manufacturcrs and the public 
both benefit. We regard lighting as one problem to which 
the technical press as a body should pay more attention. 
But there are doubtless many other matters 1n which they 
could uscfully make their influence felt. We hope that 
tne Circle will be the means of raising the prestige of the 
technical journalist and lcading the technical press to a 
better appreciation of the power which they can exert. 


Salesmanship a la Mode. 

WE аге afraid that Mr. W. E. Всѕи, who opened the 
Salesmanship Confcrences of the present session with a 
talk on “ Salesmanship in Relation to Lighting,” is a 
disillusioned man. Every branch of the electrical industry 
he has examined and found it wanting. There is apathy 
on the merchandising side, salesmen are not sufhciently 
energetic, the electrical trade is making no serious effort 
to capture business, the electrical press do not propound 
new selling ideas, and so forth and so on. This is an 
indictment as grave as it is lengthy. And we are left with 
the uncomfortable feeling that the electrical industry 
does not possess even that small proportion of righteous 
men which were thought necessary to save two famous 
cities long ago. 


The Present Lighting Position. ; 

Bur we do not want to give the impression that Mr 
Bvsu's talk was mainly criticism or that it contained 
nothing that would be uscful to aspiring lighting salesmen. 
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On the contrary, he summarised very fairly the position 
of the lighting section of the industry at the present time, 
showed a pleasing disposition to refute attempts to detract 
from its importance, and indicated methods by which its 
progress might be usefully accelerated. Nevertheless, amid 
much that is interesting and much that is useful runs this 
vein of criticism so that the proceedings generally provide 
rather an example of what to avoid than what to follow 
at future conferences. What is required in fact is a re- 
orientation of outlook. Speakers are generally only too 
well aware of the shortcomings of those sections of the 
industry to which they do not belong Mr. Воѕн and 
mahy others on Friday evening are cases in point. It 
would be a pleasant change to hear a little praise now and 
again, and to see a little recognition of what other people 
are honestly trying to do to further the cause of progress. 
Criticism in moderation has a stimulating effect, but over- 
doses of it, especially when it is ill-informed, lead to depres- 
sion and a slackening of effort. Too much praise, of course, 
leads to complacency. But we are a long way from that 
in the electrical industry. 


Assistin$ the Junior Staff. 

A Goop many electricity supply undertakings indulge 
‘in a certain amount of benevolence towards their staff 
by subscribing to their cricket clubs, rifle clubs, and other 
social activities. But there is one activity which does 
not seem to have yet found much support, probably more 
from want of thought than want of heart. This 15 en- 
couragement of members of the staff, especially the juniors, 
to qualify themselves in their work by attending evening 
classes. These classes have recently commenced once again, 
so that the subject is apposite. It might be said that 
those concerned belong to the general office staff and not 
to those who are in technical posts, since the latter, 
of course, are taking classes as part and parcel of their 
training. But general clerical assistants (both on the 
management and technical side) if not helped in any 
way are likely to drift-finally into the hopeless army 
of “ unskilled clerks.” But with the wide range of subjects 
now taught at evening classes every junior can take 
something that his taste or ambition fancies. The em- 
ployers can help by paying half the fees. This timely 
assistance will give a certain stimulus to juniors to attend 
classes, and will be tangible evidence of the interest of 
employers in the welfare of their staff. The actual cost 
would be quite small, and even as a business speculation 
it would pay. Though the subject chosen by the junior 
may not be one which can directly help him in the particular 
post he now holds, it will give him a mental training which 
certainly will be of the greatest indirect help. 


The Chinese Market. 

DESPITE political agitation and military adventures, the 
Republic of Сліпа continues to make steady industrial 
progress, and it is becoming a good market for machinery. 
During the decade 1911-20 the value of the textile, agri- 
cultural and other machinery imported into the country 
increased from 6 561 020 to 22 536 254 Haikwan tacls, and 
the figures for 1921 were a record. Unfortunately, the 
greatest increase has occuried in the imports from the 
United Stdtes and Canada, the value of which rose from 
352054 to over twelve million tacis in 1920, while Great 
Britain s share only advanced from 2 330 209 to 5 229 0?6 


taels. Though Chinese trade is not brisk at present, 
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machinery of all kinds, and particularly electrical; textile, 
mining and agricultural, is being sold, and if the Great 
Powers could only settle a method of financing the new 
railways that are projected there would be a rapid revival 
of trade of the exporting countries. Undoubtedly Great 
Britain has suffered most and the United States have 
gained most from the war, and though some progress has 
been made in recovering some of our lost trade greater 
efforts are necessary. In view of the progressive trend of 
things in China, notwithstanding the temporary dulness of 
most trades, we believe that in the near future there will be 
large orders for further plant, and now is the time to 
prepare plans for getting this work. 


A. Marconi Issue. 


Now that the preliminary conditions for the inauguration 
of the radio broadcasting services have been adjusted, 
the next thing is to provide for the supply of the necessary 
apparatus. The greatly increased demand which will 
arise will necessitate a good deal of additional capital, 
and the directors of Marconi's Wireless Telegraph Co. are 
apparently determined to place themselves in a position 
to meet all contingencies. They have decided to increase 
the capital of the company to £4 000 000 by the creation of 
a million £1 ordinary shares, and to extend their borrowing 
powers up to the nominal capital for the time being. 
Hitherto the financing of the company has been effected 
mainly by the issue of ordinary shares, upon which 15 per 
cent. has been paid for the last two years, but it is now 
proposed to raise the additional funds required by creating 
£3 ооо ооо short term convertible debenture stock, of. 
which {1 500 ооо will be issued forthwith. No details of 
the issue price, period of the stock or conversion rights 
are yet available, but the method proposed has the advan- 
tage of securing the required capital of a relatively cheap 
rate in the early stages of the broadcasting venture. 


Electricity Supply Troubles 
in Victoria. 


We are not surprised that the ambitious policy of the 
State Electricity Commission of Victoria is being challenged 
by the local authorities and companies who are supplying 
electricity. Several of them have already organised 
a committee to defend their rights from the threatened 
invasion. Though the cause of the dispute 1s local it serves 
as a good illustration of the difficulties attending the 
organisation of a national system of supply without laying 
down definite basic principles and also of the troubles 
likely. to arise when a State department engages in the 
business of retail distribution. 


The Commission's Powers. 

Established in 1918 for the purpose of organising a 
uniform system of electricity supply in the State and 
for the supply of energy in bulk to authorised distributors, 
the powers of the Electricity Commission of Victoria were 
greatly enlarged in 1920, and it now possesses authority 
to construct and maintain electricity works, and to acquire 
by agreement existing undertakings. 1t also has the right 
formerly vested in local authorities of purchasing the 
businesses of the supply companies. In addition, it is 
entitled to supply any Government department or public 
body direct and in any arca where there is no statutory 
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authority giving a supply. Not content with these 
extensive powers, it is now desirous of supplying large 
power. users in the districts of existing distributors. 


. Sbould the Commission Act as Retailers ? 

Naturally, this attempt to take away the cream of the con- 
sumers from the supply authorities is strongly resented, and 
hence the orgdhisation of a defence committee. Candidly, 
we cannot see any justification for this attempt to filch 
an undertaker’s best consumers ; it seems like a scheme 
to take away some of the statutory powers in reliance upon 
which local authorities and companies have invested large 
sums of money, and we hope that the Victorian Parlia- 
ment will not give any countenance to the proposal of the 
Commission, which has more work in hand than it can 
perform for several years to come. 

For instance, it is engaged on the big Morwell brown coal 
scheme and on the erection of 132 000 V transmission lines to 
the Newport power house, near Melbourne ; there are also 
many hydro-electric and other schemes to be investigated 
and other essential preliminary work to be done. As bulk 
supply will not be available until the end of 1923 it is to 
be regretted that this commission of four gentlemen, of 
whom GENERAL SIR JOHN MONASH is the chairman, 
should be so anxious to acquire what will in effect be an 
electricity monopoly and to involve themselves in disputes 
with local authorities and companies which are performing 
their obligations and carrying on useful public work. 

It may be that the new powers are sought in order to 
placate the advocates of state socialism, but whatever the 
reason be that promised era of a cheap and abundant supply 
of electricity for industry is more likely to be postponed 

than advanced by the present policy of the Commission. 


Administrative Pressure by the Commission. 


In addition to the threatened invasion of the rights of 
existing undertakers, complaints are made of the terms 
upon which new orders for the distribution of electricity 
are to be granted. Consequently, not only are the Mel- 
bourne Corporation and the neighbouring councils hostile, 
but the supply companies and the local authorities of the 
western district are all arrayed in opposition to the Com- 
mission. Recently the latter made arrangements for the 
purchase of the electricity portion of the business of the 
North Melbourne Electric Lighting and Tramway Co., 
and- their supply area includes Essendon, Flemington, 
and Kensington, all suburbs of Melbourne, in which the 
Council of the latter possess purchase rights. The Com- 
missioners, however, refused to allow the Corporation 
to acquire the Flemington and Kensington districts, the 
reason alleged being that they are “ afraid of embarrassing 
the Government." Though the Council were informed 
that their distribution rights would be respected they are 
sceptical, and the proposed transfer of the company's 
undertaking to the Commissioners is being opposed by 
the Corporation. The position is therefore an interesting 
one, and it may prove that more than the Government 
will be embarrassed before the differences between the 
parties are finally adjusted. 


Impossible Conditions for New Orders. 


In regard to the western district, the Hampdenshire 
Council wanted their existing Order revoked and a new 
one granted for the whole of their municipal area, but the 
Commissioners laid down such stringent conditions that 
the local authority refused to accept them. These con- 
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` ditions, which will apply to all new Orders, include (1) the 


right of the Governor-in-Council #0 purchase the under- 
taking at any time on six months' notice at a fair market 
value, but without any addition for compulsory purchase or 
for goodwill ; (2) a right of the Commission to finance, erect 


and operate all transmission lines operating at a pressure 


exceeding 450 V ; and (3) the term of the Order will be only 
30 years. In a subsequent communication the Com- 
mission reserved the right to supply the best or any 
customers within the area included in the Hampden Order. 
Similar conditions were to have been attached to an 
Order for the Warrnambool district, but as the Council 
of the latter declined to proceed the Commission decided 
to supply the local mills direct and not to provide a general 
supply for the town of Warrnambool. 7 
Extravagant Claims by the Commission, — А 

The Commission claims the right to control branc has 
well as main transmission lines, because “ such high tension 
reticulation requires a higher degree of technical knowledge 
than the ordinary house connection and involves responsi- 
bility for public safety and reliability of supply." The 
Commission also claims that it is “ the only body that can 
avail itself of the diversity factor and cheapen the general 
supply of energy to the districts served.” 


A Poor Sort of JCamouflage. 

These arguments are merely a poor sort of camouflage 
and have no solid foundation. In our opinion it is entirely 
wrong for the authority whose duty it is to enforce the 
law and regulations regarding electricity supply to be 
occupied with the retail distribution of electricity. Sup- 
posing a dispute arises between a consumer and the 
Commission, say, as to the amount, character or price of 
the supply, who is to decide? Is it intended that the 
Commission shall be judge in its own case? This would 
be so repugnant to the elementary principles of justice that 
we cannot believe this aspect of the matter was considered. 
If, however, the Commission are determined to enter the 
field of retail distribution, then the administration of the 
Electricity Acts and Orders should be placed in the hands 
of another Government department. We make no reflec- 
tion upon any member of the Commission; we believe 
them all to be honourable and well meaning, but misguided, 
men whose present policy is calculated to cause injury to 
the electrical industry in Australia. 


Many other Questions. 

Many other questions are likely to arise in practice which 
make it advisable that the Commission should leave the 
retail distribution of electricity to others, to companies 
or local authorities, who understand business methods 
and who are likely to provide a cheaper and better service 
than the Commission. In fact, at Warrnambool it was 
proved that the scheme prepared by the Council's 
consulting engineer was less costly than the one which 
was put forward officially and rejected by the Council. 
Assuming the present plans of the Commission to be sound, 
there is the fear that future governments may foist a still 
more advanced policy upon it. Having secured its 
monopoly there will be nothing to prevent it from 
increasing prices to power consumers and so levying a 
species of indirect taxation. There will always be the 
desire to show large profits so as to justify State trading, 
and thus we may eventually gct to acute political crises 
over electricity supply. We hope, therefore, that manufac- 
turers and traders will get the present policy altered. 
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| British Engineers’ Visit French Superstations. 


On Friday, October 6th, under arrangements made by our 
contemporary, the “ Electrical Review,” a party consisting of 
about sixty engineers with a few municipal representatives 
left London to visit Gennevilliers Power Station, Paris, and 


_ the new stations in the devastated mining area of the North 


of France. 
Some engineering details of the stations were given in our 
issue of October 6th when we also discussed the problems 


of electricity supply in Paris, of which Gennevilliers is one of the 


solutions. In our last issue we gave the impressions of 
special correspondent on the station itself, and below we 
deal with the social and other features of the visit, the whole 


. making possible a clear idea of what is being done by our 


French neighbours to deal with an important question. 


The Eiffel Tower Station. 
On the morning after arrival in Paris a visit was paid to the 


` Eiffel Tower Wireless Station where, by the kind permission 


of General Ferrié,: the members were shown round the ex- 
tensive station so well hidden away under the gardens of 
the Champ de Mars. Owing to the wide variety of equipment 
for spark transmission, arc transmission, telephony by valve 
circuits, time signals, etc., the visit proved to be of absorbing 
nterest to the many station engineers, the rapid development 
of whose own branch of applied electricity makes it impossible 


for them to follow the ever-growing world of wireless; To 


watch that little pendulum with the heavy brass bob swinging 
in its case, and to know that through the violent and deafening 
spark which accompanied each swing, listeners over thousands 
of miles were sctting their clocks to its beats, was a fascinating 
thought. The discovery that such large powers were being 
used on wireless work was also ВРО to many. 


By Charabanc to Gennevilliers. 


In the afternoon the party was taken by charabanc to the 
super-power station at Genevilliers, a few miles out of 
Paris, to the north-west. Here they were met by M. Mercier, 
the Managing Director of ethe Union d'Electricité and 
conducted over the station. At the conclusion of a most 
hospitable reception the members gathered in the magnificent 
60 ooo V switchroom (super-pressure switchboards nowadays 
have three dimensions, not two), and Sir W. F. Coates, the 
Lord Mayor of Belfast expressed on behalf of the party their 
hearty appreciation of all they had seen, and of the kindness 
of the Administration and engineers in permitting the visit 
and placing their services at the disposal of the visitors for 
the inspection. M. Mercier, who spoke almost perfect English, 
replied in a happy little speech, and hoped that someday he 
would have the opportunity of seeing what we were doing 
on this side of the Channel in the way of super-power schemes, 
a hope which we feel sure could be realised. without much 
trouble. 

A 60000 V Sub-station. 


The partv then divided, and on the way back to Paris 
some visited the switchgear factory of Gardy and others the 
new бо ооо V sub-station at Billancourt. "The sub-station 
adjoins, and is replacing, a 20000 kW generating station 
belong.ng to one of the subsidiary companies which have 
been merged into the Union d' Electricité. . The station, mn 
process of dismantling, has only been in operation seven 
years, and although running economically, is being super- 
seded because of the greater economy which will be obtained 
bv concentrating the generating units at Gennevilliers. 

é 
The St. Ouen Station. 

The official programme for Sunday was a visit to Versailles 
and Malmaison, and many members spent an enjovable day 
visiting these beautiful spots so bound up with French history. 
A score or so of gentlemen who did not take the Versailles 
trip, were, through the courtesy of Mr. Charles Erith, con- 
ducted over the huge power station of the Compagnie Paris- 
ienne de Distribution Electrique situated at St. Ouen, on the 
Northern outskirts of Paris. This company supplies the 
lighting for central Paris, and, in addition to the St. Ouen 
station, has one in the south at Issy-les-Moulineaux. The 
present plant at the station visited consists of cight 10 ooo kW 
sets (15 ooo kW on two hour rating), which were installed in 
1912. These are to be replaced by up-to-date and more 
efficient sets, and in addition larger sets are being added to 
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the station. Two 40 ooo kW sets are almost completed, and 
three more of the same size arranged for. M. Pecheur, the 


"well-known engineer of the system, who showed the party 
round the station, remarked that he considered the time not 


far distant when he would instal a set having a capacity of 
Ioo ooo kW. In the summer such a machine would carry 
the entire load of central Paris. 

Under the extensions of the St. Ouen station now i progressn 
ten Stirling boilers being installed, each for a working pressure 
of 350 lb. and a normal duty of бо tons (132 ооо Ib.) of steam 
per hour.. They are being fitted with Riley stokers, and the 


furnace, which is of enormous dimensions, is undivided and 


archless. Green's vertical cast-iron tube economisers are 
adopted, and the Prat system of induced draught. 

The distribution from both stations of the C.P.D.E. is 
2-phase 15000 V, and although the frequency is at present 


only a little in excess of 42, it will ultimately be raised to 50. 


Certain sub-stations are normally coupled to each of the two 
stations, but facilities: exist for transferring some of them 
from one to the other. The two generating stations do not 
work in parallel. | 


| Interesting Coal Stora£e Arrangements. 


Lively interest. was aroused among the members of the 
party by many features of the St. Ouen station as, for instance, 
the arrangements being made for storing coal under water 
and for handling ash by flowing water. On the latter con- 
siderable discussion took place. 

Early on Monday morning the party left by train. for 
Arras, where a fleet of motor cars Was in attendance for the 
journey to  Beuvry, Pont-a-Vendin and Lille. At St. 
Nicholas, near to Arras, a temporary 45000/15000 V sub- 
station was inspected. This is one of many owned by the 


. Société Electrique du Nord-Ouest, who supply in bulk to 


distributing companies over à wide area, and provided some 
interesting features. 

From this point onwards the way lay over ground which 
became famous during the war—the Labyrinth, Thelus, 
Vimy, Lens. A brief stop was made to inspect the large 
crater between Lens and Loos and to view the remarkable 
rebuilding of obliterated villages which has taken place in 


these parts. "Then following the road so intimately associated 


with September 25th, 1915, the party reached Béthune in 
time for lunch. 


Beuvry Power Station. 
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The magnificent Beuvry power station built since 1919 
was inspected in the afternoon. This station, designed for an 
ultimate capacity of 70 ooo kW, was built by the co-operation 
of several mining companies primarily for mine operation, 
but as in other similar cases in this district, sells in bulk to 
distributing companies the power generated from coal which 
15 so poor that it would not pay for transport. 

After an hour or so the party proceeded by way of Hulluch 
and La Bassée to Pont à Vendin, where another super station 
15 in course of erection in the very heart of the battlefield. 
The Société des Mines de Lens are installing here about 
60 000 kW of plant and 20 per cent. of the station output is sold 
in bulk to the Compagnie Electrique du Nord, who have à 
reconditioned pre-war sub-station near by where the 15 ооо V 
supply is transtormed up to 45 000 V for transmission over their 
extensive system. Both the generating and = sub-stations 
were inspected and the party then proceeded to Lille via the 
main road. 

On Tuesday morning the clectrically equipped cotton mill 
of Dufour Freres at Armentiéres was visited, and after a 
hurried trip to Y pres the party entrained at Hazebrouck for 
Calais and home, 

The whole trip, both from the technical and social side, 
proved an unqualified success. All arrangements were in 
the hands of Mr. E. A. Gatehouse, and both he and the party 
owe a considerable debt of gratitude to Mr. T. Rich for 
the assistance which he gave in the preliminary arrangements 
and for his genial assistance as guide and interpreter during 
the trip. The party was very representative of British 
electrical engineering, and we feel that the experience thev 
have gained will be of considerable value to the electrical 
industry. We offer our contemporary our sincere congratu- 
lations on the carrying out of the visit in such a successful 
manncr. 
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SOME ASPECTS OF BRITISH ENGINEERS IN FRANCE. 


~ 


I. GENNEVILLIERS. PART OF COAL OFF-LOADING PLANT AND s. PART OF THE COAL OFF-LOADING EQUIPMENT AT ST. 


-SomE Human STUDIES. 


2. Paris: BEHIND MADELEINE. SHOWING MESSRS. 
ALLEN, WALLACE, RICH, CRAMB AND CUSWORTH. 


3. GENNEVILLIERS—AN ASPECT. 
4. GENNEVILLIERS AND SOME ENGINEERS. 


OUEN. 
ERITH, 6. MESSRS. GREGORY, GATEHOUSE, KINGHAM AND OTHERS. 


7. VIEWS AT ST. OUEN. ON THE LEFT, THE EXCAVATION FOR 
BOILER House EXTENSION. ON THE RIGHT, PART OF THE 
CoAL STORAGE GROUND. 
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Salesmanship in Relation to Lishting. 


The first of the SALESMANSHIP CONFERENCES organised by 
the British Electrical Development Association for the 
session 1922-23, was held at Caxton Hall, London, on Friday 
last, Mr. Lt. B. ATKINSON (Chairman of the Association) 
presiding. A paper was read by Mr. W. E. Busu (of the 
British Thomson-Houston Co.) on '' Salesmanship in Relation 
to Lighting,’’ in which the author suggested means whereby 
sales of new equipment in buildings already wired but in 
which obsolete lighting appliances were used, could be con- 
siderably increased. The slow progress in, the sale of good 
lighting was probably due, in a large measure, to apathy on 
the merchandising side of the business by the retail trade. 
The principal fields for operation were industrial, commercial, 
shops and windows, churches and institutes, and private 
houses ; and each of these was dealt with in turn. 


Industrial Lighting. 

On the industrial side probably only 30 per cent. of the 
factories in this country had proper lighting equipment 
because factory executives did not understand good lighting. 
The points were frequently installed in the wrong positions 
and left to the mercy of those who were not conversant with 
modern lighting practice. That state of affairs existed because 
lighting salesmen had not been sufficiently energetic in pushing 
their wares ; appliances installed 20 or 30 years ago were still 
in use, and ‘similar equipment was installed without protest. 
There was more science in the design of a cheap bicycle lamp 
than in some of the factory lighting equipment at present in 
use. A modern installation of high intensity lighting would 
increase production from 15 to 20 per cent., thus easily paying 
for installation and operating costs; in addition, accident 
risks were reduced, and conditions improved. Salesmen must 
educate factory owners in the use of modern lighting appliances, 
and make them realise what an ри part it played іп 
their organisations. 


Commercial Lighting. 

Great strides had been made in the lighting of offices and 
public buildings, but the ground uncovered was still extensive. 
Generally speaking, the intensity of illumination was far too 
low, and the standard of the equipment used was poor. Local 
lighting should be a thing of the past. It should be replaced 
by good general hghting, which would create more cheerful 
surroundings, and in most cases effect economy in maintenance. 
To this end new appliances should constantly be brought to 
the notice of the user, and the contractor should not be 
content to sell an installation and lose all further interest in it. 
An effort should be made to educate the public in the use of 
higher intensities in lighting, since the present level was[quite 
inadequate. The maxim should always be, “ More light for 
the same money,” and not '' the same light for less money.” 


Shop Windows end Interiors. 

A walk through the streets of any town showed that 60 or 
70 per cent, of the shop windows needed new equipment. The 
tens of thousands of unshaded lights obstructing the vision and 
impairing the sight of the general public were probably retard- 
ing the popularity of electric light, and the matter demanded 
attentioh. In the majority of cases the equipment inside the 
shops was inefficient and obsolete, and the intensity of illu- 
mination provided hopelessly inadequate. Good selling on the 
part of the shopkeeper was partly good seeing, and seeing goods 
needed good lighting. The lighting salesmen should not be con- 
tent until thelevelofilluminationin shops and stores was raised 
to about ro ft.-candles. At a modest estimate, бо per cent. of 
the shops required re-lighting, and a great effort should be 
made to popularise the term '' toot-candles." A great need 
was for trained lighting salesmen if the enormous business 
which was waiting in stores and shops was to be gathered in. 


Home Ligbting. 

Home lighting presented the greatest field of all, but the 
great need again was the education of the householder. A 
well-planned sales drive throughout the country by con- 
tractors would secure orders for thousands of additional wiring 
points and an abundance of new fittings. Generally speaking, 
it could not be said that the electrical trade was making any 
serious effort to capture this business, and the same applied to 
theatres, schools, and all interiors using electric light. The 
industry was not making sufficiently rapid progress, due princi- 
pally to the fact that there were so few trained salesmen in 


` touch with the public. 


It was the contractors and the supply 
authorities who must make a start in an endeavour to sell 
new appliances to consumers with obsolete equipment. 

He disagreed with the view often expressed that the heating 
and cooking load should be pushed and that lighting would 
look after itself ; he regarded lighting as the backbone of the 
business, and he contended thatit was because lighting had been 
left to look after itself that greater progress had not been made. 
It was essential to arrange demonstrations up and down the 
country and also conferences, to which the consumer should be 
invited, dealing in succession with industrial lighting, shop 
windows, and so on, until the whole field had been covered. 


The Duty of the Electrical Journals. 

Finally, the author made some comments on the trade 
journals, pleaded that they should commercialise themselves, 
and deal at greater length with the main concern of the 
business—the sale of its products. The journals devoted 
plenty of space to developments of a technical and scientific 
nature, but it was not easy to secure their interest in purely 
commercial matters. He did not ask for trade “© pufis,” but 
a definite diversion of editorial policy from technics to trade. 
Let the papers investigate, propound, and develop new selling 
ideas for the benefit of their trade readers; this was a subject 
which had never adequately been treated. A new lighting 
season was now beginning ; the market was waiting, and the 
goods were ready. Nothing was wanted but the enthusiastic 
co-operation of contractors, supply companies and manu- 
facturers, backed up by the E.D.A. and the Press. 


DISCUSSION. 
A great many points were raised in the discussion which 


followed the reading of the paper, some of which, although 


they had a bearing on salesmanship, were not directly con- 
nected with it. As was pointed out by the CHAIRMAN, the 
object of the conferences was mutually to train and educate 
themselves in order more effectively to present to the world 
at large, and to the trade itself, the goods they were selling. 
The education, both of the salesman and the public was, 
therefore, dealt with by many speakers. The salesman, it was 
said, was apt to forget that he was selling lighting; and not 
merely lamps, and there was a great need for salesmen to study 
the science of lighting. In this connection it was pointed out 
that more could be done if manufacturers paid more attention 
to the publication of distribution curves of their lighting 
appliances, etc., and Mr. W. F. T. PINKNEY complained that he 
had had great difficulty in securing blue prints of illumination 
curves from the B.T.-H. Co. In connection with the education 
of the consumer it was complained by Mr. L. L. RoBINSON that 
the industry was suffering from “ technicalities,” and he 
strongly objected to talking to a customer about foot-candles. 


Free Installations. 

Mr. H. J. Casu, referring toshop lighting, said that the best 
way to demonstrate the value of this was to give a shop- 
keeper a free installation for a year, the current being supplied 
free by the supply authority, the fittings by the manufacturers 
and the wiring by the contractors. This was better than 
arguing, because they had to interview about 3o shopkeepers 
«to get one order, whereas the experimental installation would 
attract business. Mr. Yount pointed out that a good selling 
point was to impress upon prospective customers how much 
would be saved on decorations if electric lighting were installed. 
It was also urged that wiremen, meter readers, etc., should 
be trained in salesmanship in order to attract business, but 
against this it was said that they would have to be given com- 
mission sales, and they would be tempted to pay more 
attention to the commission than to their real jobs. 

As to the value of good lighting in workshops, Mr. WARRILOW 
asked about that case in which an insurance company had 
given a special rebate in the case of works which were so well 
lighted that the number of accidents was reduced, and 
emphasised the value of such a rebate to the salesman 


In£ratitude. 

Representatives of electrical papers pointed to the great 
amountof space which had been devoted to salesmanship, 
and one characterised Mr, Bush's remarks as ingratitude.. 

Mr. Вон, in reply to the discussion, said more could be 
done by the electrical papers. The electrical Press had a 
tremendous respor sibility, because it had it in its power to 
make or mar any particular part of the industry 
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Salesmanship at Newcastle. 


A series of SALESMANSHIP CONFERENCES, under: the auspices ` - 


of the Electrical Development Association, were opened in 
Newcastle-on-Tyne on Thursday in last week, by Mr J. W. 
BEAUCHAMP. In introducing Mr. Beauchamp, Mr. W. F. T. 
PINKNEY, who occupied the chair, said that the present 
development of the electrical industry was not 1 per cent. 
of what it might be. It was necessary that progress should 
be increased, and the surest methods of achieving tnis were the 
study of the requirements of other industries and the develop- 
ment of salesmanship. The “seling idea" should be 
developed throughout the whole industry, and employers 
and employees should be taught the necessity and advantages 
of pulling together. A salesman who sold an article was 
helping the whole industry, and the object cf the eonferences 
was to show how this could best be done. 


An Example to be Followed. 

Mr. BEAUCHAMP explained that the Council of tbe Electrical 
Development Association regarded the Salesmanship Con 
ferences very seriously, and whilst Newcastle was the first 
of the provincial towns to hold them, it was hoped that their 
example would soon be followed by the Midlands. In the 
past salesmen had usually been too busy selling to have any 
time available for the study of the science of selling, or for the 
dissemination of the knowledge and experience which they bad 
gained. It. was hoped that the conferences would largely 
assist in remedying this state of affairs. An increase of 
selling efficiency would mean an enormous gain to the industry 
asa whole. The practice in the power supply industry in the 
past had been to provide generating plant and subsequertly 
to develop the load. It was necessary that this procedure 
should be reversed, consumers must be cultivated and the load 
developed first, orders for plant, etc., would then follow 
automatically, and so employment would be p.ovided through- 
out the whole industry. This course necessitated taking a 
greater interest in the consumer and his education in the 
electrical idea. This was the foundation of the Electrical 
Development Association’s work. 

The Temperament of the Buyer. 

The temperament of the buyer was an all-important con- 
sideration and required studying under all varying conditions, 
for instance, the methods employed in business were not 
always applied to private life, because whilst in business 
labour-saving had an enormous appeal, the same did not 
apply in the home, where probably convenience, hygiene and 
comfort were of more consideration. © | 

*Many supply authorities had been very apathetic towards 
the domestic load, but it was now being realised that a big 
field was awaiting development, resulting in a useful and 
desirable load which supplemented the power load at off- 
peak times. > А 

Collective Advertising. 

Collective advertising was most useful in any such develop- 
ment scheme and was particularly adaptable to public utilities. 
In this form of advertising, which was becoming generally 
adopted by various industries, the use of electricity for all 
purposes was, for instance, advocated by the industry as 
a whole, in addition to which individual firms did their own 
advertising. The object was in the case of electric cooking, 
for example, to make people aware of its advantages and 
general good, leaving the actual type of cookers and apparatus 
to be dealt with by the contractors at a later stage. 


A Lively Discussion. 

In the course of the Discussion, to which many speakers 
contributed and which was lively and well maintained, the 
difficulty of advertising so as to reach the right class cf people 
cheaply was referred to. In response, a scheme was described 
whereby the supply authorities would co-operate with con- 
tractors and supply information as to the location of con- 
sumers and the nature of the uses for which supply was given, 
thus enabling contractors to avoid uneconomical circularising. 
The need for collective advertising was realised, but the main 
difficulty, which was often lost sight of, was the ignorance 
of the public. Co-ordination of propaganda was the crux 
of the whole situation. At least one town in this country 
had appointed a sales engineer to deal entircly with the 
problems of publicity and propaganda. The necessity of 
studying the consumer’s problems and talking to the con- 
sumers in their own language, which was not the same as the 
engineer’s language, was emphasised, thus pointing to the 
need for a salesman to be more a student of humanity than 
of engineering. 
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. which operates the stationary contact breaker. 
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BRITISH WIRELESS EXHIBITION. 


To the Editor of THE ELECTRICIAN. 

S1r,—I have noticed in your issue dated October 13th, 
a letter from the Walsall Electric Company, Walsall, imputing 
that foreign apparatus was exhibited and incorporated in a 
number of the exhibits shown by prominent members of the 
trade at the above Exhibition. As one of the organising 
committee I must firmly protest against such insinuations 
being made, as particular care was taken to see that the 
principal rule of the Exhibition was complied with—namely, 
“that all apparatus exhibited must be entirely of British 
manufacture.” | ` 

I would, therefore, ask you to call upon your correspondents 
to give the chapter and verse for their statements, as such 
accusations made against reputable firms will not be allowed 
to go unchallenged.—I am, etc., W. W. BURNHAM, 

Managing Director of Burndept, Ltd. 


А New Magneto. 


THE possibility of using cobalt steel in the construction of mag- 
netos and so at one full swoop reducing the material used and 
increasing the electrical efficiency, has for some time been con- 
sidered in technica] circles. According to a demonstration given 
by the BRITISH LIGHTING and IGNITION Co. it has now become 
an accomplished fact. This use of new material has made possible 
a breaking-away from the stereotyped design which, as far as 
improvements are concerned had almost reached saturation and 
avoidance of certain defects which were inherent in the design 
itself. 

The chief points about the new magneto, which has been de- 
signed by Dr. E. О, Turner are that the rotating armature is replaced 
by a rotating permanent magnet. Above the tunnel is a fixed 
armature coil, the laminated core of which extends downwards 
and forms the sides of the tunnel in which the magmet rotates. 
The lower ends of the laminations are cast in an aluminium alloy 
casting which forms the top and bottom of the tunnel and the 
general framework of the machine. The design is only possible 
owing to the use of cobalt steel for the permanent magnet, which 


THE New ВІ, ІС. Macneto DISSECTED. 


is four times as efficient magnetically as the best tungsten steel 
Owing to its material and design the permanent magnet is only 
one-sixth the weight of that used in an ordinary magneto, a magnet 
weighing 1202. replacing one weighing 441b. The reduction of 
weight of the complete machines is, therefore, very marked, a 
motor-cycle magneto of the new B.L.I.C. type weighing only 31b., 
and that for an ordinary car about 7]b. The reduction in weight 
is by no means the most important feature of the design. The 
stationary armature permits of extremely good insulation "and 
entirely eliminates the use of slip-rings, brushes, and brush-holders. 
The only rotating elements are the solid steel magnet and the cam 
In external 
appearance the new magneto, which we illustrate herewith, is 
similar to those to which engineers are accustomed, the condenser 
and armature being housed in the upper part of the aluminium 
frame, and the spindle being in the usual position. The machines 
will spark at speeds as low as 50 or 60 revs. per min., and are inter- 
changeable with Bosch and other designs, with which, it is claimed, 


. they are equally efficient. 


The whole of the electrical work at thc new Princess electric 
theatre at BLACKPOOL has been done by the British. Thomson- 
Houston Co. 

LICENCES OF RIGHT have been granted to J. McConnell for 
Patent No. 154659 (18 868/19) for “ Process of manufacturing" 
electric steel.” 
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The All British Wireless Exhibition—IV. _ 


H. W. Sullivan. 

Visitors о any ‘exhibition in which a stand is occupied by 
Mr. H. W. SULLIVAN expect to see some beautiful instruments, 
suitable for accurate, scientific research. Even in the present 
popular exhibition such instruments were evident, but in the 
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Fic, 16.—A Cnvsrar Ser (Н. W. SULLIVAN). 


main Mr. Sullivan's stand was occupied by apparatus suitable 
for the popular taste. We noticed a particularly low priced 
crystal set (£2 тоз.) which should appeal to many purchasers. 
Th's is shown in Fig. 16. Неге the tuning was effected 
Se by variation 

cf the in- 
ductance. 
Three tapp- 
ings are \ 
available on 

the fixed 
capacity so 
as to give 
suitable 
modifica- 
tion for 
different 
lengths of 
aerial. 

Fig. 18 
shows a 
4-valve cab- 
inet set 
equipped 
with one 
high frequency ampl fying valve, one detect- 
ing valve, and two tor low frequency. A 
short wave-length tuner and a long wave- 
length tuner are provided with a change 
over switch so that a range of 300 to 20 ooo 
metres is secured. The aerial capacity can be placed in series 
or in parallel witlt the coupling inductance and there are two 
separate reaction coils, of which the appropriate one is also 
thrown in by the same switch. А variable anode reactance 


Fic. 17.—-INTERVALVE TRANS- 
FORMER (H. W. SULLIVAN.) 
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1с. 18. —FovR VALVE COMPLETE CABINET 
RECEIVER (H. W, SULLIVAN). 
isgprovided for the first valve, and one or both of the low 
frequency valves can be cut out if desired so that verv loud 
signals may be received more comfortably. Separate filament 
* rheostats are provided for the low frequency, but only a single 
rh^ostat for the two high frequency valves. 
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(Continued from page 418.) 


, Fig. 17 illustrates a serviceable intervalve high frequency 
transformer, having the large range of 200 to зо ооо metres. 
It is supplied mounted, or unmounted, as desired. 

J. A. Coomes and Co. 

The © Ionophone" set exhibited by J. A. Соомеѕ AND Co. 
merits attention. The special features are 
working with a fixed acrial condenser and the 
general simplicity of the apparatus. The 
condenser is provided with three tappings 
which are brought to studs so that the capacity 
may be varied to suit the aerial by altering 
a link connection, Tuning is eftected by an 
aerial variometer and the necessary range of 
wave length is obtained by tappings brought 
to a selector switch. In this way a range of 
300 to 3 ooo metres is obtained bv three studs, 
and this arrangement can be increased to 
give greater range. The secondary of the vario- 


meter is taken to the grid of the first valve, 
and there is a second variometer between the high frequency 
valve and the rectitying valve ; and an intervalve transformer 
between the rectifying valve and the low 
There are thus three valves in all 


frequency valve. 
and finally a telephone 


Fic. 19.—THE “Іоморноме” (J. A. CoomEs), 


transformer. А single filament rheostat, which is seen on 
the tront of the bex in Fig. 19, is provided, but this resistance 
is normallv cut out, the filaments being run on the full 4 V 
ol а two-cell accumulator. The higb tension batterv gives 
30 V. An amplifier can be added on the 
unit principle, as shown in the illustration. 
Ẹ The lid is provided with sliding hinges so 
that it is easily removed. 
Among many accessories, which should 
| appeal strongly tothose who make up their 
own apparatus, we noticed a solid-drawn 
ebonite horn tor loud speakers. As far as 
we are aware this 1s 
the first of its kind, 
lts properties aic 
stated to be particu- 
larly good on account 
ot the smooth charac- 
ter of the internal 
surface and treedcm 
| irom resonance сї 
harmonies, We also 
noticed a form of 
a collapsible frame 
, aerial consisting of 
55 turns, the insulation of which was threaded in zig-zag 
fashion through the turns. Eight tappings are provided and 
the aerial is considerably larger than tbe usual frame aerial, 
but the whole thing can be conveniently carried in a cricket 
bag. 
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Ес. 20.-—CRYsTAL HOL- 
DER (J, A. CooMEs). 
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We also noticed a neat little crystal holder, the principle 
of which will be understood from Fig. 20. The crystal is held 
above wire gauze. The metal contact takes the form of a 
fine wire needle which can be raised or lowered by turning the 
milled head (seen on the right); when thus raised the needle 
passes up through the gauze and makes contact with the 
crystal When the needle is lowered the milled head causes 
a rotary movement, so that every contact thus made is in a 
difterent place on the crystal. Further, the top of the holder 
can be turned and this also causes a difterent part of the 
surface to come into play. 

Lastly, attention may be drawn to the handy cards issued 
by this firm showing the Eiftel Tower Time Signals in graphical 
form. 

Siemens Bros. end Co. 


A convenient form of broadcasting receiver was shown by 
SIEMENS Bros. AND Co. This bas some unusual features. 
It is made up with a single valve and onc crystal detector. 
A small switch puts either the valve in circuit or the crystal 
in circuit, or the two in combination. This makes a very 


convenient arrangement, as a transmitting station сап be- 


got by the valve to start with ; then the crystal can be adjusted 
to the best conditions, and finally the two can be used in 
combination so as to obtain amplification by the valve and 
rectification by the crystal. There is only a single tuning 
adjustment, tuning being effected by slightly damping the 
inductance by means of a metal plate. The inductance coil 


is supplied for wave lengths from 350 to 450 metres, but it can 
be easily replaced by others. 


Fig. 21 illustrates this set. 


Fic, 21.— BROADCASTING WIRELESS RECEIVER TYPE С.У. (SIEMENS Bros.’ 


Gambrell Bros. 


Fig. 22 shows a vacuum protector for the aerial. This 
protector has a number of advantages over the carbon block 
type, one in particular being that it will operate many times 
before renewal of any part is necessary. The partial vacuum 
causes a breakdown reliably at about 300 V, but an insulation 
of about 3 ооо megohms is maintained right up to the point 
of breakdown. 

Fig. 23 illustrates a convenient 2-valve receiving set made 
by GAMBRELL Bros. The tuning is effected by a condenser 
in series with the aerial. The inductance is fixed, but it is 
made up into halves, and there is a mid point tapping so that 


Fic. 22.—VACUUM AERIAL PROTECTOR (SIEMENS Bros.) 


the half or the whole is automatically brought into circuit 
by the condenser regulator. For this reason the condenser 
scale is carried mght round the circle, only one-half of the 
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Fic. 23.--Two VALVE RECEIVER (GAMBRELL Bros. 
3 


This firm makes inductance coils differing from those 
generally in use. They are wound in layers, but each layer 
is separated from the previous one by small ebonite separators, 

and the wires in 
any layer are also 
spaced from one 
another. The re- 
sult is that a very 
low self-capacity 
is obtained, and 
it is claimed that 
this is lower than 
in the '' duo late- 
ral" type. The 
price of the two 
types is much 
the same.  Fur- 
ther, all coils are 
wound {о the 
same volume irre- 
spective of the 
number of turns, 
and consequently 
the self-capacity 
decreases with the 
wave length, 
which is desirable. 
The construction 
will be understood from Гр. 24, which also shows the firm's 
coil holder. This holder, it will be noticed, gives more than 
the usual circular motion, so that the coupling can be re- 
duced to zero, or even to a negative value. The instrument 
is thus made highlv selective. 


inductance being in circuit when the pointer is in one direction, 
horizontally, and both halves in circuit when the pointer is in 
the opposite direction. The set is screened so that the E 
operator's hand does not produce any capacity effects. ` Fic, 24.-—-ViEw oF Соп, HOLDER-(GAMBRELL Bros.) 
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W. R. H. Tingey. 


The self-contained cabinet set shown by Mr. W. R. H. 
TiNGEY is of a most comprehensive character. In order to 
obtain the best results for the whole range of wave lengths in 
commercial use, seven coupling inductances are employed, 
but these are not tapped. entirely separate circuits being 
utilised for each range of wave lengths. As seen in Fig. 25, 


FIG, 25.—TINGEY SELF-CONTAINED CABINET SET FOR ALL WAVE 
Lenotus (W. К. H. TiNGEY). 


* 


there is a centre selector switch which can be turned to any 
one of these seven ranges. The inductances for the short 
wave-length ranges of 175 to 400 metres and 350,to 700 
metres are placed at the top of the cabinet as far away as 
possible from any interfering citcuits. There are five valves, 
the first three having tuned grid circuits. There are three 
filament rheostats, the first controlling valve No. 1, the 
second controlling valves 2 and 3, and the third controlling 
valves 4 and 5. The first two valves are for high frequency, 
the third acts as a rectifier, and the remaining two are low 
frequency. The two latter can be cut out if desired by a 
throw-over switch. The aerial condenser can be placed in 
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Fic. 26.— DIAGRAM OF MAGNAVOX Loup SPEAKER 
TELEPHONE AND ELECTRIC Со.). 


(STERLING 


series or in parallel with the coupling inductance as desired, 
and its value can be made o'oor mfd or о`оо2` тій, with 
variable adjustment in either case. There is also a con- 
denser in the closed circuit, consisting of a fixed capacity, 
which can be made either 0:005 mfd or o:'o1 mfd by means of 
a throw-over switch, in parallel with a variable condenser. 
The set appears to be designed to obtain the best results. 


The Sterling Telephone ani Electric Co. 


The STERLING TELEPHONE AND ELECTRIC Co. showed a 
complete range of apparatus working with both crystals and 


The Electrician. 


October. 20, 1922 


valves. An item of particular interest is their '' Magnavox " 
loud speaker. This is now largely used for the transmission 
of orchestrial music to different rooms of restaurants, etc., 
from some central point. The mechanism is shown diagram- 
matically in Fig. 26. The -lower part of the instrument 
carries a vertical electro-magnet, which is excited from a 
6-volt battery. The diaphragm is fitted with a small coil, 
suitably placed in relation to this electro-magnet. The dia 
phragm coil receives current from the step-down transformer, 
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Fic, 27.—H, T. BATTERY CONNECTOR AND “ WANDER PLUG " 
(HARWELL, LTD.) 


which is energised from the amplifying circuit, thus taking 
the place of the usual telephones or their transformer, Itis 
recommended that at least a two-stage amplifier be used, 
and that the plate voltage be 150 to 300 V. 


Harwell, Limited. ` 


HARWELL, LTD., showed a new type of dry battery for 
wireless receiving sets made by “ Semaphore,” Ltd. They 
are intended for the high-tension circuit. The batteries 
generally used for this purpose are the well-known three-cell 
dry batteries, as used in flash lamps. The present type of 
cell does not appear to differ from its predecessors very mate- 
rially in the ingredients, but the cells are of D section, so that 
when two cells are placed with the flat part of the '' D's" 


' Fic, 28, -- FonMERS FOR BUILDING UP CoILs (HARWELL LTD.) 


together they form a two-cell battery of the same size as the 
ordinary three-cell battery, but without the loss of space 
which occurs with the circular form. The cells are made up 
with wire and strip terminals, and these are coupled with 
convenient clips, having a centre hole for taking a '' wander ”’ 
plug, so that tappings can be made wherever required. This 
is a convenient arrangement, as Fig. 27 shows. 

The same firm supplies formers as illustrated in Fig. 28 in 
a number of sections, so that they can be wound as desired 
and built up into inductance coils, amplifying coils, etc. As 
the price for half a dozen discs with holder is only 7s. 6d., 
these should appeal to the amateur and the investigator 
wishing to make up their own apparatus. The insulation 
used in this and other products made by the firm is '' Solidite.’’ 

(To be concluded ) 
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The Determination of the Electric Strength 
of Fibrous Insulating Materials.* 

In the absence of recognised standard methods of carrying 
out electric strength tests, and in view of the many factors 
which may influence the result of these tests, the suggestións 
contained in a recent report of the BRITISH ELECTRICAL AND 
ALLIED RESEARCH ASSOCIATION on fibrous insulating materials 
are commended in order that a uniform practice may be 
established. The practice of giving a single figure,for the 
electric strength without reference to the condition, tem- 
perature and thickness of the material, or to the time of 
application of the stress and particulars of electrodes and test 
equipment used, is of no value. 


Thickness “b 


Breakdown Voltage 
Breakdown Voltage 
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to heat-resisting materials. Tempera ture-voltage curves, as 
in Fig. 2, are obtained from the time-voltage curves of Fig. 1. 


 "Thickness-Voltege Curves. 


When the material is supplied in more than one thickness a 
thickness-voltage curve, Fig. 3, should be obtained for definite 
time and temperature conditions by using the temperature- 
voltage curve in Fig. 2, but plotting volts per mil instead of 
breakdown voltage. All experimental results obtained are to 
be shown on the curves in order to indicate the variations 
obtained. When an abridged test is desired the recognised 
method of expressing the electric strength shall be the voltage 
required to produce breakdown in one minute at 9o? C. 

The output of the test equipment shall be sufficient to 


| Temperature =90°C. for Class A 
Insulation 


Time =a Min. 
Temperature-150" С, for Class B 


Insulation 


Volts pen Mil. 


Time in Minutes Temperature: °C Thickness 
Fic. І, | Ftc. 2. Fic. 3. 
TIME-VOLTAGE CURVES AT VARIOUS TEMPERATURE-VOLTAGE CURVES FOR CURVES SHOWING VARIATION OF ELRC- 
TEMPERATURES, VARIOUS THICKNESSES, TRIC STRENGTH WITH THICKNESS, 


Condition and Temperature. 


The recognised electric strength should be that obtained 
with the material hot and under continued stress. As the 
electric strength is largely influenced by moisture content, the 
samples should be subjected before test to one of the following 
conditions :— 


Condition Temp. °C, Relative Humidity. 
Normal I5 to 25 75 per cent, 
Dry 75 to 80 Low 
Damp 7 I5 to 25 IOO per cent, 
Tropical ` 45 to 50 . 100 per cent. 


. For most materials a period of 18 to 24 hours is necessary in 
the conditioning atmosphere, although in the case of treated 
papers and fabrics two to three hours is sufficient. 

Whether or not the surface of the sample should be kept 
intact or a section cut will, of course, depend on the claims 
made for withstanding atmospheric conditions. = 

It is often convenient to immerse the sample under oil for 
the breakdown test in order to obtain a puncture before 
flashover, and this should be done in any case when the 
material is to be used immersed in oil. 


Method of Expressing Electric Strength. 


The electric strength shall be given in the form of a series 
of curves as shown in Figs. 1 and 2, showing breakdown 
voltage against time and temperature, and Fig. 3, giving 
volts per mil against thickness. In the case of tubes a correc- 
tion should be made for the inequality of the voltage gradient 
across the various layers. 


Time and Temperature Voltage Curves. 


The time range for the tests plotted in Fig. 1 should be 
from 0o'5 minute to the point where the breakdown becomes 
approximately independent of time. This may amount ta a 
period of from ro minutes for a hot dilectric to a much longer 
time. Desirable temperatures for the time-voltage curves 
are 20, бо, 9o and 120 or 150? C., the latter being applicable 


* Abstract of B.E.A.I.R.A. Technical Publication A/S2. 


maintain the voltage throughout the test, and the frequency 
shall be approximately 50 cycles. The wave shape shall be 
sinusoidal and the voltage increased smoothly. | 


Details of Electrodes. 


For sheet material the bottom electrode shall consist of a 
flat disc of brass and the top one a solid cylinder of brass to 
the dimensions shown in Fig. 4, sharp edges being removed to 
a radius not exceeding ў in. 

For tubes, the outside electrode shall consist of a band of 
metal 1 in. wide for small tubes (up to 3 in. diam.), and 3 in. 
wide for larger tubes (or cylinders). In the case of small 
tubes the inside electrode shall consist of a cylinder with 
rounded ends not less in length than r in. plus three times the 
thickness of the tube wall, while for the large,tubes a disc 
Ij in. diameter of flexible, metal shall be pressed against the 
inside of the cylinders. Good contact should be obtained by 
the use of thin sheet zinc, aluminium-foil, or tin-foil. __ 


— 


Not to Scale 


Гіс. 4.— ELECTRODES FOR SHEET MATERIAL. 


Longitudinal Breakdown. 


Small samples with about one square inch section are 
clamped longitudinally between parallel metal plates and the 
whole tested under oil at 90° C. To obtain a puncture before 
flash over it may be necessary to drill two gy in. holes from 
opposite sides to within an inch of each other and insert ў 
in. brass rod, the ends of the holes being filled with tin-foil. 
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_ WHAT OUR MANUFACTURERS ARE DOING. - 


Electric Locomotives for New Zealand. 

The accompanying photograph shows one of the 48-ton main line 
electric locomotives, which has been designed, built and equipped 
by the Enciisn ErEctRIC Co. for the Arthur’s Pass section of 
the Midland Railway.of New Zealand. Each of these locomo- 


tives will be equipped with four 1500 V 170 н.р. direct current 
motors of the ventilated type, the control gear being of the firms” 
well-known cam shaft design. 


48 Ton Main Line Evectric Locomotive FOR NEw 
. ZEALAND RAILWAYS, 


It may be mentioned that the contract is a comprehensive" one 
and includes’ the provision of the power plant, transmission line 
and the complete equipment for the electrical operation of the 
section, including main line locomotives for passenger and goods 
trains. 


Lighting Sets for Country Houses. --- 


The lighting sets made by FAIRBANKS, MoRSE AND Co. consist of 
the“ Z " petrol paraffin engine, belt driving a ball-bearihg compound- 
wound dynamo running at 2 ооо revs. per min, The engine is а 
slow speed engine of the 4-cycle type. It is throttle governed and 
has a very low cyclic variation, which makes it an ideal generating 
unit. The whole outfit is mounted on a cast iron base and the 
dynamo is built reversible so that a push button start can be fitted į 


A LIGHTING SET FOR CouNTRY HousE WORK. 


this enables the dynamo to be used to start the engine. Of course, 
once the engine is started the current immediately reverses and 
commences charging the batterics. 

These sets are built up in two sizes with outputs of боо W and 
т 500 W and are driven respectively by a 14 and з н.р. type “Z” 
engine, One distinguishing feature about them is that they are 
fitted with screen cooling. This ensures that no steam can escape 
into the room in which the charging is being done. Our illustration 
shows one of the І} H.P, sets. 


. Baker lamp shade solves many problems. 


: lamp factory at Rugby. 


A New Idea in Lamp Shades. 


A recent issue of the ' Cabinet Maker " contains details of a new 
lamp shade which is being placed on the market. These shades 
(which are produced by STANLEY H. BAKER, Lro.) are simple in 
design and are inexpensive, easily adjusted and of pleasant appear- 
ance, all properties worth having. It is claimed, moreover, that the 
For instance, it is 
collapsible, and can be packed away with its carricr in a medium- 


THE Latrst THING IN LAMP SHADES. 


sized envelope and carried through the post quite safely, while a 
box 174 in. by 9 in. by 14 in. deep, containing a dozen, can be 
mailed at a trifling cost without any fear of damage. In spite of its 
selling price it is a somewhat costly production, because special 
parchment has to be manufactured in order that the various designs 
supplied may be pleasantly presented without in any way satrificing 
their colour value and individual interest. These shades are made in 
a great variety of designs in plain colours, as well as in various 
combinations of colours. 


Searchlights of Publicity. 
A remarkable advertising sign has just been erected on the Mazda 
This sign—said' to be the biggest, 
heaviest and most brilliant of its kind in the kingdom —overlooks 


.the;London and North-Western main linc, so that it can be scen 


every day by thousands of passengers. It measures 33 ft. by 22 ft., 
and consists of opal glass-faced letters on a steel framework, bolted 
to the factory roof, _ 
Instead of being lighted by a number of small lamps fixed to the 
sign itself, it is illuminated far more effectively from a distance by 


THE New MazpA SiGN AT RUGBY ILLUMINATED BY 
FLOODLIGHT PROJECTION, 


means of B.T.-H. floodlight projectors, equipped, of course, with 
Mazda gas filled lamps. By the former method at least eight 
hundred ro W lamps, representing a total consumption of 8 kW, 
would have been required. By the new method an infinitely better 
effect is obtained from four 1 ooo W Mazda gas filled lamps. . 
Apart from the higher brilliance and economy of the British 
Thomson-Houston system, it has, it is claimed, the further advan- 
tageYof eliminating glare, thus giving a greater degree of visibility 
and contrast than is possible with the ordinary self-lighted sign. 
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А New Screw Pile Driving Machine. · 


. The " Clyde " screw pile driving machine has beén designed by 
the PATERSON HUGHES ENGINEERING COMPANY to drive screw 

` piles more rapidly than by any other method and to eliminate the 
elaborate and costly staging which the present power driving 
methods usually require. 

In the sinking of screw piles, as in pier construction, the piles are 
pitched and screwed down in advance of the main or permanent 
structure, commonly by running out a temporary 
scaffolding to act as a guide to the pile whilst 
being screwed. In carrying out such work 
hand driving has often been preferred to 
power driving, owing to the cumbersome ap- 
pliances and methods of the latter. The dis- 
advantages which previously existed, however, 
are claimed to be removed by the introduction 
of the '' Clyde ” machine. 

This machine is mounted and balanced about 
a heavy central cast steel shaft, the base of 
which is designed to bolt direct to the top of the 
pile section to be driven. This shaft is driven at 
à speed to suit the varying conditions according 
to the diameter of the pile and the nature of soil, 
through a worm reduction and series of planetary 
gears by an electric motor. If electric power 
is not available a petro] motor or other prime 
mover can be substituted. The weight of the 
framework and gears is taken up on a large ball 
race resting on a shoulder of the central shaft. 

. From one side of the framework carrving the 
gears an arm projects, to the extremity of which 
alight cable or rope is fixed, the other end 
being anchored to the permanent structure. 
Owing to the considerable radius. at which this 
rope is attached to the machine the load to be 
taken by the rope to withstand the torque of 
the pile is relatively light, and consequently 
the landward pull and bending moment on the 
head of the pile is correspondingly low. By 
employing a rope to break at the required 5 
load, breakage of a pile through encountering ап obstacle 
while being driven is avoided.. In the event of such an obstacle 
being met with, no overloading of the driving apparatus or 
the pile can take place, as immediately the pre-determined torque 
is reached the rope will part. In addition to this, independent 


safety devices may be fitted to the starting equipment or driving 
gear. "e ; 

The centrál shaft is hollow, to allow an hydrautic: jet to be passed 
to the bottom of the pile to clear obstructions. At the base of the 
central shaft open ports are formed to-allow of any uprush of water 
to escape when the hydraulic jet is brought into use, and so avoid 
overflowing on to platforms or gears. | 

This machine has, we understand, been extraordinarily successful 
on contracts abroad and its merits have been thoroughly tested in a 


THE “CLYDE ” Screw PILE DRIVING MACHINE. 


, 


practical manner. Ona large screw piling job the makers state that 
about six months were saved over the time estimated for the work 
with old hand-power methods. In one.contract piles were sunk at 
from seven to ten times the rate at which they were previously being 
sunk by hand. 


Some Products Universally: Popular. 


Twenty years ago the firm of ACKROYD AND Веѕт was but an 
infant in the commercial world; to-day, it is a veritable giant. 
Twice it has outgrown its premises, causing removals on each 
occasion, and even now its extensive site is gradually, but surely, 
being covered with additional workshops. 

One of the many important products of this firm is glassware. 
Two kinds are manufactured, one for illumination and the other 
for resisting great heat. The illuminating glassware includes 
well glasses for electric lights, globes, roof glasses for railway 
carriages, theatres, and picture houses, and bulkhead glasses for 
ships, tramcars, etc. Particular care and attention is devoted to 
glassware for watertight fittings. Hard glass is in great demand 


lic. 2. Fic. 3. Гіс. 4. 


for chemical ware and for miners’ oil flame lamps and other 
illumination equipment. 

Stampings, piercings, and pressings in all kinds of metals are 
dealt with in large quantities, while metal cheeks, coins, medals, 
labels, etc., can be made in any design. 

Shipyards, factories, mines and quarries find the acetylene lamps 
manufactured by the firm particularly suitable for their needs. 
The lamps are constructed from either scamless pressed steel or 
brass; they are light and handy, easy to clean, and reliable. A 
brilliant light of high c.p. can be maintained at a comparatively 
low cost. 

A highly concentrated drv cement, possessing great binding and 
refractory properties is another product of this busy concern. 
Owing to its power of withstanding high temperatures this cement 
is extensively used at electricity works, refuse destructor stations, etc. 

This necessarily brief summary gives but a bald and incomplete 
survey of the many enterprises carried on. Modern methods in 
management and manufacture, and plant of the very latest type, 
have all combined to place the firm in the important position it 
holds to-day after but twenty years in the commercial world. 

The illustrations above show some of the products of the firm, 
and are respectively : brazing lamp (Fig. 1), colliery token (Fig. 2), 


well glass for electric lighting (Fig. 3), and acetylenc lamp for mines 
and quarries (Fig. 4). 


The “Rex” Flat Iron, 


The “ Rex " flat iron, which we illustrate, is manufactured by a 
Norwegian firm-- the A/s ELEKTRISK BuREAU—the English agents 
for whom are James McMillan and Co. The special | 
features of the “ Rex ” iron, which has been ap- 


N 


proved by the Board of Underwriters of Norway, бА 
аге its hot point, cool hand andthumbrest. The F 
heating unit is so constructed as to supply most c= 4 
heat where most heat is necded, namely, at the = : 
point—because in use, the point is pushed for- S 
ward into damp clothes. l'he heating unit is i 
clamped between the heavy cast sole-plate and 

the pressure plate, thus ensuring excellent heat 

retention. The top is made of pressed steel, and 


he contact plue which is delivered with the iron 
i > 


THE “REX” ELECTRIC IRON. 


prevents troublesome cord-breakage, remains always cool'*and is 
easily removable. The rear edge of sole-plate is rounded forrpolish- 
ing. The thumb-rest is particularly appreciated by the housewife, 
because it rests the wrist and makes ironing much easier, 
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An Economic Shade Carrier. 


A great attraction of the,‘ WHEELER " LAMPHOLDER AND SHADE 
CARRIER, which is illustrated! herewith, is that they can be used 
without dismantling ‘existing fittings by means of a special punch 
which the manufacturers, WHEELER’S ELECTRIC SHADE CARRIER, 
Ltp., lend for the purpose. 7 
` The"special feature of the shade carrier is the spring, which is 
carried between two rings (see diagram 1). This fixes the carrier to 


E 


L3» 


Тнк WHEELER SHADE CARRIER IN ACTION, 


the holder and enables it to be taken off or replaced in a few seconds. 
The carrier absorbs all the vibration, thus considerably increasing the 
life of the lamp, and eliminating cracked or broken shades, as well 


as the dífficulty of fixing them. To fix and remove the shade it: 


is only necessary to pass the shade over the holder in the usual 
way. The carrier is then secured in the same manner as the lamp, 
being held between the finger and thnmb, but turned to the left 
to allow pins to engage in the carrier slots. For use with existing 
single slotted lampholders the firm supply a special type of shade 
carrier. The carrier is turned to the right to engage in lamp slots, 
‚the lamp pins resting on the top of the carrier pins in the same slot. 


Triumph Fans. 


Jt will probably be of general interest to a trade like the electrical 

industry, which is always on the look-out for something new and 
strange, to know that a very comprehensive range of fans manu- 
factured by the TRIUMPH ELECTRIC MANUFACTURING Co. have 
recently been put on the market. 
The range of direct current fans covers desk, bracket, table, 
railway, ship, porthole, exhaust, and ceiling types, but these, 
we are informed, have all in common a low current consumption 
and a low temperature rise. 


A RAILWAY FAN SPECIALLY DESIGNED FOR MOUNTING 
ON CEILINGS OF RAILWAY COACHES. - 


In both the ship and railway type all windings are made of silk- 
covered wire, and no fibre is used in the construction. The 
armature coils and field coils are former wound, and the insulation 
throughout is, it is claimed, the best obtainable. Both the 
armature and field coils are thoroughly impregnated, and all 
Triumph, fans are designed for noiseless running, long life and 
efficient service, desiderata which are worth a good deal. 

Ball thrust washers can be supplied where desired when fans arc 
required for running in an inverted position. Any finish can be 
supplied both as regards motor bodies, pedestals, and brackets, and 
also as regards blades and guards, such as polished brass, oxydised 
copper in relief, oxydised silver in relief, etc., etc. An illustration 
of a typical Triumph fan is given herewith, 
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Catalogues, Price Lists, &e. 

Mr. A. ManrELLI, whose primary object in life is to import 
Italian alabaster, has adapted this material to a number of artistic 
bowl fittings in various prices, sizes, and finishes. The use of 
alabaster for this purpose, it is claimed, saves the eyesight. _ 

The British THoMsoN-HousToN Co. have issued a leaflet giving 
details of their Tungar battery chargers. These, it will be remem- 
béred, are simple in operation and provide a reliable means Of 
charging the accumulators used with wireless receiving sets. They 
are manufactured in many sizes, the prices varying from £6 to /бо, 

The ENGLISH ErBcTRic CoMPANYy have issued as а reprint Mr. 
L. C. Kemp’s article on “ The Choice of Steam Conditions in Modern 
Power Stations ” which appeared in THE ELECTRICIAN of June 3oth. 
Ме are glad to learn that the data has proved of considerable use 

` to a number of engineers. А copy of the reprint can be obtained 
on application to the company. 


HorriNGS AND GuEsT have sent us a copy of their new list, 
illustrating the hydraulic scrap metal bundling presses that they 
make. The prices in this list are now nett, the 20 per cent. advance 
having been cancelled. From the same firm we have received a list 

dealing with their latest models of tyre presses, on which the same 
price reductions have been made. 


The Jackson ELECTRIC STOVE CoMPANY have received an unusual 
testimonial. One of their cookers was installed on a houseboat. 
During the winter season this houseboat was sunk, and, with the 
cooker inside it, remained under water for the best part of a week. 
When the boat was refloated the cooker was dried out and has 

‘resumed duty. It will be agreed that no human being could have 
done more. 

We have received a handsome pamphlet, “The Universal 
Application of Storage Batteries," from the CHLORIDE ELECTRICAL 
STORAGE Co., LTD. It shows both in the text and in the illustrations 
how wide is the application of this useful equipment to all sorts of 
work from submarines to domestic lighting and from Ford cars 
to wireless transmission. A map indicates the towns where Exide 
battery service can be obtained. ` 


A little natural satisfaction at the success of their system is 
obvious in a pamphlet entitled ''Pointers on British Automatic 
Telephony " which has been issued by the RELAY AUTOMATIC 
TELEPHONE Co. It gives a succinct account of the system and a 
number of reasons why it may be called reliable, simple and 
economical, A lengthy list of public and private exchanges where 
the relay system is used is included. 


A new 2 kW generating set, specially designed for country houses 
and farms, has been placed on the market by the WoLSELEY SHEEP 
SHEARING MACHINE Co. It consists of a slow-speed engine which 
drives through gearing a high-speed dynamo. This is claimed to be 
advantageous from the economy point of view and also because on 
farms the dynamo can be easily disconnected and the engine used 
for driving farm or agricultural machinery. | 


BELLING AND Co.’s latest catalogue indicates how the specialities 
of this firm, the multi-parabola bar and M.K. foot press switches are 
being applied to a number of artistically designed electric fires, in all 
sorts of finishes, loadings and prices. Progress in electric cooking is 
being assisted by the grid type cooking element and its applications, 
the ' modernette " cooker, cookerette and boiler griller. Irons, 
warming plates, immersion heaters, kettles and bath water heaters 
are also dealt with in the catalogue. 


A pamphlet recently issued by the WESTINGHOUSE ELECTRIC 
AND MANUFACTURING Co. will be of interest to the municipal tram- 
way managers after the recent Newcastle Conference. It contains 
‘an address on light-weight inter-urban cars delivered before the 
Central Electrical Railway Association by Mr. F. E. Wynne. The 
publication discusses the relative advantages of light-weight and 
heavy double-track cars for inter-urban work. The publication is 
illustrated with several curves based on'data acquired from car 
manufacturers. 


The WALSALL ELECTRICAL Co. have just issued a new price list of 
meters, cell testers, insulation test sets, resistance: measurers, 
medical meters, lcakage indicators, cut-ins and cut-outs and wireless 
meters. They will be pleased to supply any readers of THE 
ELECTRICIAN with a copy, and a study of the information given 
will repay those who are thinking of adding to their stock of these 
useful instruments. We notice specially the Walsall insulation 
test set, which is of somewhat novel design, and a master switch for 
use in connection with maximum, reverse and no voltage circuit 
breakers. 


We have received from Н. W, SULLIVAN a copy of the fourth 
edition of his “ Working Diagrams of Valve Amplifying Receiver 
Circuits " for the technical use of wireless amateurs. Having in 
mind recent happenings, it is interesting to note that all the circuits, 
both those which are original and those which are new, can be 
modified so that there is no reaction coupling direct to the aerial. 
Methods are shown for regulating the number of valves in circuit 
without disturbing the connections and for adding at will a note 
magnifying valve to all the new and most of the old diagrams. It is 
remarked that the additions increase the value of the book, with 
which remark we are disposed to agree. It should be of great 
assistance to all amateurs at the present time, and this especially 
applies to Plate 34, which allows a simple identification of the various 


main components of valve and multi-valve receiving circuits to be 
obtained. 
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Manchester Textile Machinery Exhibition. 


It may. well be doubted whether any exhibition—artistic, 
industrial or domestic—could be held to-day without yiving a 
prominent place to electrical exhibits. The TEXTILE EXHIBITION at 
City Hall, Manchester, is no exception to the rule. Not only are 
several. leading. electrical firms showing products used in the 
textile trades, but most of the running machinery shown is elec- 
trically driven. The majority of the exhibits, of course, cover 
ordinary practice, as industrial motors, starting Bear, lamps and 
cables, and do not call for specia] comment. ; 


Metropolitan- Vickers Mill Turbine. 

The principal feature of the stand of the METROPOLITAN-VICKERS 
ELECTRICAL Co., Manchester, is a working model of a turbine specially 
designed for textile mills. The engine room of a mill is shown 
equipped with a high-speed turbine (4 500 revs, per min.), totally 
enclosed double-helical reduction gearing and rope wheel driving 
the shafting (400 revs. per min.) on various floors. A small steam 
engine is used for starting the condenser pumps or alternatively 
for providing a lighting supply from a d.c. motor when the turbine 
is shut down, but normally both pumps and motor are driven from 
the main turbine. Any part of the mill electrified can be driven 
from an a.c. generator directly coupled to the turbine. Where low- 
pressure heating steam is required, the turbine can be arranged to 
provide it, the type adopted being a reducing-pressure turbine 
consisting of a back-pressure and low-pressure turbine arranged 
in one casing on one shaft. Such a combination is far more 
economical than the reciprocating engines now running in textile 
mills and other.factories. Steam consumption is guaranteed not to 
exceed то lb. per в.н.р. hour with steam at 180 lb. pressure super- 
heated 180° F., vacuum 28:5 in., for а 1 500 H.P. turbine. Those 
mills seeking an immediate saving in production costs have an 
opportunity to modernise their steam-raising plant without in- 
creasing the floor area devoted to 1, 


Variable Speed a.c. Motors. 


The British THoMsoN-HovusroN Co. exhibits a variable speed 
polyphase a.c. motor, for which the speed characteristics of a shunt 
wound d.c. motor are claimed. The normal speed range is 3 to 1, 
obtained by altering the brush-position by an external handwheel. 
An ordinary oil switch is used for starting. For controlling the 
speed ої ‘ring-spinning frame motors the Roxbrough control gear 
is used, a constant yarn tension being automatically maintained. 
The gear is located in the motor end-bracket. The well-known 
standard motors, control gear and lamps are also shown. 
^ The LANCASHIRE DvNAMO AND Motor Co, and its associated 
firm, the Crypto ELECTRICAL Co., show a varied range of a.c. 
and d.c. industrial motors, with various degrees of protection. An 
automatic centrifugal clutch pulley is employed for use in starting 
Squirrel cage motors. A 60 kVA motor-alternator converts the 
400 V d.c. supply to 400 V 50 cycles a.c. used on the various stands ; 
and is employed in conjunction with a Brook Hirst starting pillar. 
Small Crypto a.c. to d.c. motor generators are also shown. 

The GENERAL ELECTRIC Co. exhibits a loom motor starting switch 
in addition to its range of industrial motors, starters and lamps, with 
illustrations of FRASER AND CHALMERS' turbines and PIRELLI cables. 


BROADBENT AND Sons demonstrate their centrifugal clutches, by - 


which motors, especially squirrel cage machines, may be easily 

started against full load. | | 
Altogether the electrical exhibits are very attractive and likely 

to create a very favourable impression among textile machine users 


Mr. Robinson Speaks Out. 


An address on “ Electricity іп the Home ” was delivered yesterday 
by Mr. L. І. Ковіхѕом, of Hackney, at a meeting at the Town Hall, 
to which consumers were invited. Mr. ROBINSON wisely disclaimed 
any intention of answering the question “ What is Electricity ? ” 
and confined himself to explaining what electricity could do in the 
home, which is much more important. He discussed in turn its 
applications for lighting, cooking, heating and various domestic 
purposes, laying special stress on the need for effective shading of 
lamps and the avoidance of glare. He regarded grilling and roasting 
as the strongest points in electric cooking, but frankly admitted that 
although great improvements had been made 1n hot-plate design, 
the problem had not been completely solved. While very suitable for 
simmering and slow boiling, the hot plate had not yet attained the 
desired perfection in regard to a '' quick boil" The problem was 
to get materials which would resist sufficient temperature for the 
heat to be transmitted by radiation ; aluminium saucepans with 
flat bottoms were recommended. When only a small amount of 
hot water was quickly required a three pint electric kettle or an 
immersion heater (the most efficient of all) would answer the pur- 
pose. An important point was that hot water for washing up could 
be obtained for nothing by merely covering a hot plate with a 
saucepan filled with water and putting a vessel of water in the oven 
after the meal was cooked. The policy of organising free trials of 
electric cookers was stated to have proved a great success. The 
address was supplemented by demonstrations. 

We could wish that all electrical supply concerns would display 
equal energy im impressing on consumers the manifold domestic 
applications of electricity. We fear that there are still some dis- 
tricts where consumers complain that the only communications 
they have with headquarters relate to the settling of the bill ! 
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Electricity Supply in Victoria. 

Sir John Monash (chairman of the Victoria Electricity Commis- 
sion) has visited WARRNAMBOOL and discussed with the municipal 
council the proposed scheme of electricity supply. He said the Com- 
mission did not want to bother about retail distribution, although 
they had the necessary legal authority. The councils should 
undertake such work, for in the present stage of public opinion the 
council could deal with local distribution more efficiently than the 
Commission, but when the time came, and when there was a demand 
for the Commission to take over the whole territory, the conditions 
would be different. Public opinion had not yet been educated 
up to that point. But the council would not be allowed to make 
a profit to alleviate the rates. The Commission’s right to “ resume ” 
local undertakings, Sir John said, would not be exercised unless 
Parliament decided that all municipal enterprise be superseded. In 
1920, before he became chairman of the Commission, it was enacted 
that no order in Council could be granted, except on the recommen- 
dation of the Commission. If the Council embarked upon a cam- 
paign of endeavouring to secure an Order in Council, independently 
of the Commission, they would have a hard row to hoe. The rates 
chargeable by any undertaking receiving and distributing electricity 
were also subject, at all times, to the approval of the Commission. 


Criticiem of the Commission's Estimates. 


Mr. Lincolne, consulting electrical engineer to Warrnambool 
Council, had, prior to the visit of Sir John Monash, criticised the 
Commission's estimates. He argued that if the Commission's 
declared policy of taking load factor into consideration when fixing 
rates for the sale of electricity were carried into effect, then electrical 
energy could not be supplied to the Western District at the rates 
set out in the Commission's report, in which the prices to be charged 
were based on a load factor of 42 per cent. (the load factor expected 
at Morwell-power house), whereas the load factor estimated by the 
Commission for the Western District line was only 17 per cent. 
The scheme provided for a preferential rate for the country line, 
given at the expense of other consumers—a condition the Commission 
had declared it would not countenance, 


Stoke Newington's Electrical Exhibition. 

The electrical exhibition organised and held by the electricity 
department of the SrokE NEwiNGTON (London) Council, in the 
Library Hall, Edward's Lane, last wcek, was of a representative 
and instructive character. 

An interesting item each day was the cooking of a complete dinner 
by electricity on the platform ; and a band in the evenings and 
excellent light refreshments, comprising cakes and pastry baked 
electrically at all times of the day, were also amongst the 
attractions. 

The exhibits in the show were very similar to those shown at 
other local exhibitions, but they were displayed in attractive style 
and wilingly explained in a very polite and thorough manner by 
the attendants on the stands. 

The RUSSELL ELECTRICAL APPLIANCES Co., a local firm, had a 
good show of heaters, lamps, shades, etc., of their own manufacture, 
articles which struck one as particularly cheap, being a heater at 
225. and a 34 lb. iron at 12s. 6d. ; R. STEPHENSON showed brackets, 
pendants, silk shades, glass and mosaic bowls, and commutators of 
his own make. These appeared to be of very robust construction, 
‚ very segment being vu'd in and submitted to a 500 V flash test. 
The BRITISH ELECTRIC TRANSFORMER Co., of course, showed 
“ Tricity " cookers and other cooking and heating appliances ; the 
BROMPTON AND KENSINGTON ACCESSORIES Co., В, and К. cookers, 
radiators, hot plates, irons, kettles, urns, and the '' Universal " 
cleaner; the HorPoiNT ELECTRIC APPLIANCE Co., the “ Falco” 
double-ray distributing table, heater and toaster, kettles, irons, 
сїс.; FRANK FEESEY AND Co. the “ Cascade " washer, wringer and 
ironer; J. H. GOLDING, a local firm, showed Marconi and Sterling 
wireless apparatus and an electric washer made by Beatty Bros. 
(a Canadian firm); LiNzELL, DICKINSON AND Co., local contractors, 
showed the '' A.B.C." washer and wringer (an American machine), 
sewing machines, etc.; W. E. WEstwoop, also a Stoke Newington 
contractor, electric signs, lamps, radiators, etc., while W. T. 
HENLEY’S TELEGRAPH Works Co. were also amongst the con- 
tractors represented. 


Developments of the Council’s Undertakings. 

The Stoke Newington undertaking, which takes energy in bulk 
from the North Mctropolitan Co., continues to make good progress, 
and on the advice of Mr. C. H. Wordingham, a scheme to provide 
for the demands for energy for the next 20 years has been commenced 
by putting in a 500 kW rotary converter and a new c.h.p. switch- 
board, extending the 1+. switchboard and placing a contract with 
Henley’s Co, for extension of the cable network, the outlay involved 
so far being about £31 ooo, 

The Department have issued informative pamphlets on the 
advantages of electric light and cooking in the home, and have 
recently reduced their charges for current, amongst the revised 
charges being 5d. and 1 }d., on the m.d. system, for power, and 2d., 
flat rate, per unit for power over 5000 units per annum, with a 
further reduction to r$d. if consumption exceeds 25 ooo units and 
accounts are paid promptly. For “ domestic uses " the charge is 
14d. per unit, The Council sell cookers on easy terms, 
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The Russian Electrical. Industry. 


An interesting article in the “ Financier," based on information 
contained in the “ Russian Information and Review,” gives par- 
ticulars of the Russian electrical industry, There were 955 electric 
power stations, with a total capacity of 410 000 kW in bic. Russian 
Republic at the beginning of the current vear, but two large stations, 
at Shatura and Washira respectively, were recently inaugurated. 
During the past four vears 375 stations were erected in the provinces, 
but their aggregate capacity is only 18 ооо kW. 
^ Plans have been prepared by the State Commission for the 
equipment within the next 10 or 15 years of a number of State 
owned stations of a total capacity of r 500 ооо kW in order to supply 
the State, municipal and local institutions with power and light, and 
also to supply power to factories and railways. 

t is estimated that the execution of this plan will render it 


necessary to increase annuallv the supply of electric power by 


three or four times the amount of the pre-war annual increase. 
Owing to the civil war and famine, it is impossible for the Govern- 
ment to reach this level of new construction, and the Council 
of People's Commissaries has decided to invite the assistance of 
local authorities and of private contractors. Companies for the 
supply of electric power are being formed, and companies have 
already been organised in Moscow, Kaluga, Tver and Yaroslav. 
Agricultural, industrial and consumers’ co-operative associations 
and various credit and local economic organisations are taking part 
in the finance of these companies. The share capital is contributed 
in money and in kind. labour in the work of electrification may 
also count towards a share in the enterprise, each share being 
usually valued at from five to ten gold roubles. | 


Wide Powers for Companies. 


. The companies are not limited to the supply of electric power, 


‘for they will be authorised to sell machinery and electrical supplies 


and to undertake other work connected with the development of 
the industry. They must, however, render a full public account of 
the progress of their work in all its branches, A company for 
financing electrification schemes will probably be formed shortly. 
Before the war the electrical industry in Russia was financed 
mainly by German capital. Russia produced about 70 per cent. 
of the materials and machinery needed, but many articles, such as 
electric lamps and insulating varnish, were scarcely made within 
the country at all. During the war the use of clectricity increased 
considerably, and after the revolution, progress was more rapid. 
The manufacture of electrical machinery and materials is now better 
developed in Russia than it was before the war. In addition to 
lamps and varnishes, various metals needed'in the industry, and 
spare parts for turbines, dynamos and generators, as well as 
electric traction. equipment, railway signalling, electro-medical 
and wireless apparatus are all manufactured in Russia. Some 
branches of the industry, such as the manufacture of telegraph and 
telephone instruments and apparatus have, it is said, been developed 
to such an extent that the productive capacity of the workshops 
exceeds the internal requirements under normal peace conditions. 


Independence of Foreign Aid. 


Russian experts claim that the country can restore and improve 
the electrical industry as a whole without help from abroad. All 
the necessary minerals, including the rarer metals, are present in 
abundance. Though the lead ores are of poor quality, vast areas 
of mineral deposits have never been investigated by prospectors, 
and good lead may yet be found, Rubber, ebomte and copal for 
varnishes are lacking, and it will also be impossible to make for 
many years to come standard measuring instruments, but for all 
other work there will scon be plenty of sufficiently skilled cneaneers, 
specialists and craftsmen. ‘Lhe electrical industry has a great 
future before it, and progress is only hung up by the State's poverty 
and its inability to lend sutticient capital to start. productive wor k 
on a large scale. The formation of private companies should help 
with the financial difficulties; The Government is also tackling 
the question of the organisation of existing works into trusts, under 
the general supervision of the Central Electrical Commission, which 
is responsible for the execution of the electrification plans, 


Capital Required. 


If Russia receives credit. from abroad, 15 ооо ооо gold roubles 
(nearly /2000 ооо at present) would be spent during three years 
on the industry itself, mainly to provide trusts with working capital, 
The production of copper would also have to be increased, and this 
would be done out of the 270 ооо ооо gold roubles to be devoted to 
the metal industry. 

The Central Region Trust began work on February rst, 1022, and 
nearly all the factories included in it are on State supply. At 
present the Trust employs 4550 KORRAS and 1118 other employees, 
including foremen апа Office detail. sy the end of the year it is 
expected that 6 000 workers will be engaged. Equipment is, on 
the whole, stated to be satisfactory, but the supply of materials 
of foreign origin give rise to considerable anxiety. In order to 
repair some of the damaged factories and get the whole group in 
thorough working order, about 2 500 000 gold roubles (£300 000) 
would be required during the current year, and this would include 
the equipment of half-finished experimental laboratories at the 
“ Isolator " factory and the Moscow lamp factory, 
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. Factory Power Supplies. 


The Moscow factories receive 3 750 H.P; from the State power 
Station: the Kharkov factory has its own power station of 5 000 НР, 
and is also connected with the town supply for : : tand- -by purpo: es. 
The largest factory, known as the “ Electropribor," has a power 
station of 25000 H.P. The '' Electro-Svvaz " Trust, which was 
formed in February at the same time as the Central Regions Trust, 
manufactures, telegraphic apparatus and telephone exchange 
equipment, railway and fire signalling apparatus, testing sets, X-ray 
apparatus and also general installation and м rng fitt: ngs and 
accessories, The trust also possesses three workshops for the 
manufacture and repair of wireless apparatus and two laboratories 
for experiments in radio te legraphy and telephony. The statt of 
skilled workers and specialists is increasing steadily. On July 
22nd the second high tension line (70 ооо V) from the State power 
station '' Electroperedatcha " to Moscow was completed. The 
station: burns peat fuel and €s said to be in good running order, 
The transmission line is carried for 60 versts (40 m'les) on German- 


built suspension towers with special insulators. 


An American View of Far East Trade. 


. In a review of TRADE PROSPECTS IN AUSTRALIA AND THE FAR 
East, by P. 5. Smith and R. A. Lundquist (published in the 


“Electrical World "), it is stated that Japan, in spite of its own 


extensive electrical manufacturing industrv, otfers a good ficld for 
hcavy apparatus, switches and high voltage specialities, especially in 
view of the plans for the progressive electrification of the State 
There is very little opportunity for small cables -or 
wiring fittings, but there may be a demand for meters, domestic 
clectric apparatus, carbons and automobile accessories. 

Though electricity supply is now available in most of the important 
cities of China, and there is a fair demand for generating sets of 
500 to I oco kW, the economic and political conditions are not 
very stable. The cheapest kinds of wiring supplies find most favour, 
and German and Japanese competition is said to be very kcen ; but 
the potentialities of the market are considered to be good. ; 


Limited Opportunities in India and Australia, 


In India, the increasing tendency to adopt electric power in 


‘cotton and jute mills, and the possibility of further hydro-electric 


developments are considered to present openings for American 
manufacturers, but in view of the predominant position of Great 
Britain in the electricity supply industry and the general use of 
British standards and methods, there is only a limited field for 


. American appliances, except for fans and domestic apparatus, 


Australia is looked upon as a good field for high tension, moderate 
voltage and distribution type transformers, aud also for a few large 
prime mover units, mainly steam turbine sets. The growing 
industrial activity should mean a reasonable demand for American 
induction motors, There is a tendency to adopt full automat:c 
telephone systems and America should benetit from the important 
telephone extensions projected. In wiring supplies and conduits 
British standards are in common use, but American snap switchs 
and screw base sockets are said to command a fair sale. There is 
no demand for wires and cables, except those of the C.M. A. standard, 
the American standard wire being unable to pass the insulation 
test imposed by the Australian underwriters. In domestic appliances 
the position is better, but washing machines and mangles are said 
to require persistent pushing. In New Zealand the position is 
said to be less favourable for American supphes, but high voltage 
fittings, all domestic appliances and small motors should find a 
market. 

Markets of Growing Importance. 
The authors also state that Java, Indo-China, Siam, Malay and 


the Philippines are all markets of growing importance to the 
electrical manufacturer and require careful investigation, 


An Inductive Interference Case. 


An important decision in an ACTION FOR DAMAGES Caused to tele- 
phone circuits by inductive action has been given by the Washington 
State Supreme Court. The Cornelt-Ixahlotus. Telephone Со. was 
ороед to rebuild about eight miles with metallic circuits and to 
insert repeating coils in the earth, return branches connecting with 
the line on the highway in order to avoid interference by the 
Pacific Power and Light Company’s h.t. transmission lines. Both 
companies were operating under franchises, but the telephone 
company claimed, in virtue of prior occupancy, to recover the cost 
of altering their circuits. In the court below a sum of $1 400 was 
awarded, but this judgment has now been reversed and judgment 
has been entered for the Power Company. The judgment of the 
British. Privy Council in the Eastern and South African. Telegraph 
Co. v. Cape Town Tramways Co. was cited and approved. 
Substantially, the decision is to the effect that a utility company 
placing poles and apparatus on highways does not acquire any 
special right by mere prior occupancy, and in regard to later comers 
is not freed from the obligation to maintain its system in a condition 
which can be said to comply reasonably well with the current 
engineering standards of the business carried оп. ` 
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. Chinese Notes. 


The revenue collection of SHANGHAI for 1921 exceeded that of the 
record year of 1920 by over one million Haikwan taels, and both 
imports and exports showed increases, due to industrial develop- 
ment and large importations of machinery. The year was also 
remarkable for the great progress made by Germany in regaining 
some of her lost trade. | | 

Опе of the features of the past year was the agreement between 
the Federal Telegraph Co. of San Francisco and the Chinese Govern- 
ment for the installation of a trans-oceanic radio station of 1 ooo kW 
at Shanghai and the erection of four secondary stations at Harbin, 
Peking, Shanghai and Canton respectively. The contract provides 
for operation under joint partnership for ten years, after which it 
will become the property of the Government. 

The All-China Chamber of Commerce is organising a Domestic 
Manufacture Exhibition in Peking in March or April next for the 
promotion of general interest in domestic manufactures. During 
the year the Good Roads Association of China was organized, with 
headquarters in Shanghai, for educating the people on the advantages 
of good roads and devising means for financing and constructing 
highways. The movement has made marked progress, considerable 
interest being displayed by many of the military governors, who 
utilise soldiers in building motor roads, which will be of value 
both from a military and commercial standpoint. Some automobile 
roads have been completed and motor-buses are in operation. 
The imports of motor-cars amounted to 2:5 million Haikwan tacels, 
about бо per cent. of which came from America. Shanghai’s first 
automobile show was held in December. 

The Tientsin Telephone Administration has drawn up plans for 
equipping a telephone exchange at Tangshan (Chihli), and a site 
at Nansiaoshan has been selected for the office. Work will soon be 
commenced. 
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Hydro-Electric Schemes for Mysore. 


A correspondent of '' The Times " Trade and Engineering Supple- 
ment, dealing with the subject of '' Hydro-Electricity in MYSORE,” 
says: The State proposes to extend its hydro-electric plant. The 
plant at Sivasamudram is unable to meet the growing needs of 
the State; the Kolar goldfields and Bangalore have asked for 
a greatly increased amount of power, and the Government have 
done much to solve the problem. The storage of the waters of 
of the Cauvery by means of Krishnaraja Sagara Dam has assured 
the necessary power for present needs, for with the flow of water 
now available the power can be raised to over 25 ooo H.P. or 2 500 
more than the present capacity of the plant. The chief electrical 
engineer has been authorised to install a sixth turbine and generator 


at Sivasamudram, and much of the old machinery is to be replaced 


by new. 
Shimsha and Mekadatu Falls. 


Schemes for further utilising the waters of Cauvery are set out 

in a memorandum prepared by Sir M. Visveswarayya. There are 
two sites where power stations could be installed in the Cauvery 
Valley—at the Shimsha Falls and the Mekadatu Falls. There 
will be a considerable flow in the river owing to the leakage from 
the large extent of new irrigation under the high level channel 
from Kannambadi, and this flow can best be utilised by harnessing 
the Shimsha Falls, which are estimated to give at least 1.6 times 
the power obtained at Sivasamudram and to be cheaper to develop. 
The utilisation of the Mekadatu Falls, for which a scheme has been 
worked out by the engineer-in-charge (Mr. Forbes) is calculated to 
enable 8 ooo H.P. to be generated, and the cost of the plant is esti- 
mated at Rs.30 lakhs, or Rs.375 per installed н.р. The Mekadatu 
scheme will be unaffected when later on the proposed Shimsha 
plant replaces Sivasamudram, as it сап be worked in conjunction 
with the other. ‘The engineer advises that the outlines of a compre- 
hensive scheme should be settled before undertaking any further 
developments, so that whatever work is done at present might fit 
in with such a scheme. The ideal to be kept in view seems to be 
that the Shimsha site should be utilised soon, so that advantage 
might be taken of the greater height of the fall in working with 
stored water. The Mekadatu Falls should be harnessed even 
earlier, because by its means the same water would be used twice 
over.. The present installation at the Cauvery Falls at Sivasamu- 
dram, when replaced by the Shimsha installation, might be worked 
for seven or eight months in the year. А reservoir on the Kabbini 
would increase the power of the Sivasamudram and the Shimsha 
installations. If all the schemes were developed the aggregate 
power available would not fall far short of 100 ooo H.P. 


Brighton a la Electrique. 


We regret that in our account of the recent electrical exhibition 
at Brighton it was stated that the hcad of the firm of H. J. Galliers, 
electrical contractors, was also the Chairman of the Electricity 
Committee We should have stated that the head of the firm is the 
son of the Chairman. The latter has retired from business for many 
years and has no personal interest in his son's business. Mr. Galliers, 
scn., has never been connected with the electrical industry. 
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The Peruvian Market. 


There is an increasing demand іп Рево for electrical equipment 
and accessories in consequence of the wide programme of economic 
development advocated by the Government, According to 
Reuter's Trade Service, stocks of electrical goods of almost all. 
descriptions have fallen very low, many of the wholesale ware- 
houses being depleted. Since the decision to nationalise water- 
power in the Republic was announced, considerable activity has 
manifested itself in regard to the adaptation of water-falls for. 
industrial as well as for lighting and heating purposes. Further 
developments are anticipated, and even where water-power is not 
available, internal combustion engines are being installed either ta 
operate directly on crude-oil (found in abundance locally) or on pro- 
ducer gas made from the oil. Electric power is also being gradually 
applied to sugar-mills, of which a large number are crushing all 
the year round, but which now make use of the bagasse, or cane- 
refuse, to generate steam. It is understood that within the next 


- few months considerable orders for electric generators and motors 


will be placed, principally in the larger cities of Lima, Arequipa and 
Cuzco, apart from the requirements of the mines, textile mills, and 
other industries. Several existing stations, such as the Cachapoal 
Power Flant (belonging to the Braden Copper Company), the 
Empresas Eléctricas Asociados, the Sociedad Eléctrica de Arequipa 
and the Croya hydro-electric plant of the Cerro de Pasco Mining 


` Company, contemplate extensions to their present plants; while 


the recent extensive concessions granted to the Robert William 
Dunsmuir (Canadian) interests and the important contract entered 
into by the Government with Marconi's Wireless Telegraph Company 
will eventually result in substantial orders for electrical plant and 
accessories, telegraph and telephone apparatus being placed. | 
Opening for Electric Fittings. 

In the smaller towns of the Republic over 40 per cent. of the 
inhabitants use electric light. With few exceptions, house-lighting 
is furnished by single drop lamps suspended from the ceiling by 
flexible cord, neither bracket lamps, chandeliers nor table-lamps 
having vet been generally introduced. It is thought that there 15 
a good opportunity for manufacturers who can offer moderately- 
priced wall-brackets, clusters and similar fixtures for indirect or 
semi-direct lighting. Lima, with nearly 17000 electricity con- 
sumers, is the central distributing station for all up-country dealers. 
who, in turn, sell to the smaller dealers or to the consumer direct 
In other centres, such as Cuzco, Huancayo, Casapalca and Junin, 
where hvdroelectric plants are in operation, the sale of fittings and 
accessories, although small at present, promises development. As 
yet, the field for house and store and window-lighting, as well as 
for municipal lighting and the supply of electric signs, has scarcely 
been touched; while favourable opportunities for plant and 
accessories may be found in connection with the larger power-using 
industries, such as transport (railways and tramways), textiles, etc. 
With the exception of some cheap German manufactures, little 
effort has been made to create a market for electro-medical appara- 
tus, meters, instruments, electric fans and other household devices. 


Report on Working Hours. 


A valuable report has been issued by the JoiNT INVESTIGATION 
COMMITTEE On WORKING HOURS, The Conimittee, which. was 
appointed by the Engineering and National Employers' Federa- 
tion, the Shipbuilding Employers' Federation, and the Unions' 
Negotiating Committee, began its investigations in the spring of 
1920, The results are very illuminating and deserve careful con- 
sideration by both employers and workers. The report is divided 
into sections, which summarise the information furnished in reply 
to a questionnaire addressed to representative shipbuilding and 
engineering firms. The information relates to the conditions existing 
in the years 1913 and 1919. 

The statistics supplied by shipbuilding firms showed that 
many had additional plant installed in 1919 compared with 1913. 
Electric and hydraulic machines had been introduced, and the 
results showed a sectional increase in output. Electric lighting was 
universal in 1919, whereas in 1913 gas and oil flares were employed 
in several yards. In 1913 about half the firms worked fifty-three 
hours and the remainder fifty-four, only one firm working fifty-two. 
In 1919 the forty-seven-hour week was in universal operation, The 
results of the reduced working hours, payment by results, etc., are 
also sct out, 


Research in the Metals Industry. 


An interesting pamphlet entitled “ Research Work in Progress ” 
has just been issued by the BRrrisH. Non-FERROUS METALS RE- 
SEARCH ASSOCIATION, It contains an account of the investigations 
in hand which cover many important problems of the copper, brass, 
aluminium, nickel and lead industries, as well as subjects of im- 
portance to all users of such metals. The Bureau of Information 
of the Association is doing excellent service in distributing to 
members reports of the results of the experimental researches, and 
acting as a live intelligence service for collecting and distributing 
information of service to the industry from the far corners of the 
world. 

When more financial support is forthcoming the Council hope to 
take up problems of importance to the electrical industry. 
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! The Hereford Inquiry. | 
. The Special Committee appointed to report on the position of 
the HEREFORD electricity undertaking is continuing its investiga- 
tions, though there is a demand for the abolition of the committee 
and for an independent inquiry by the Electricity Commissioners. 
` Last week the chairman of thé Hereford Electricity Committee 


(Mr. E. R. Dymond) gave verbal answers to 51 written questions 


prepared by members of the committee. Some of the questions 
covered the same ground, .and to one or two no answer was given 
as they concerned other persons. Mr. Dymond explained that the 
Friar Street cable (laid originally for a silk factory, which did not 
materialise), cost only £1 860 odd, but it produced a revenue of 
£1 200. The Committee had not imagined it necessary to see that 
arrangements were made between the Finance Clerk and the former 
Engiheer, so that the Committee might be informed periodically as 
to the expenditure incurred. The Accountant had been in the 
service of the Council seventeen years and the Engineer fifteen years, 
and during that time a capital of £130 ооо had been expended. 


Cost of Rural Extensions. 


As to whether £13 482 had been spent up to June, 1920, of which 
only £7 312 was for Breinton, Sugwas and Clehonger, and whether 
out of the £7 312 it had cost £4 888 to connect up twenty consumers, 
Mr. Dymond said that hÉ was not sure about the first part of the 
question. The Committee did not know the. cost till October, 192I, 
but the figure was considerably above the original estimate. Com- 
plaints had been made by persons to the Committee of the time 
taken by the men in carrying out the work, and the engineer or 
responsible official had been catechised. The Committee realised 
that a mistake had been made in proceeding with werk without 
securing definite agreements. When consumers were connected they 
refused to sign the standard agreement. In regard to the 419 857 
sanctioned for the Weobley, Leominster and Kington scheme, the 
expenditure on which was {25 650 up to December 315%, 1920, Mr. 
Dymond said that the committee were not aware of the excess 
expenditure till September, 1921, and he himself had not been 
aware. of it till July, 1921. 

Chairman’s Apologies. 

After answering a.number of questions about contracts for trans- 
mission lines and poles, travelling expenses, etc., Mr. Dymond said 
he thought the Inquiry Committee were not dealing sufficiently 
definitely and carefully with the most important part of the business. 
‘At present they were endeavouring to find out how much money 


- раё been spént, and where. That was a proper thing to do, but it 


„would not diminish the liability of the City by a farthing. "What 
‘was of the greatest importance was the revenue-earning capacity, 
present. and future, which could be derived from the expenditure. 
Ihe great trouble had not been so much the excess of expenditure 
over the estimate as the deficiency of revenue. The revenue had 
not come up to the original estimate, and that was what had made 
the thing look so bad financially. There was an excuse for the 
former engineer. In 1919 everyone had money to spend, and all 
thought there was going to be one of. the biggest booms in trade. 
The engineer, in going round and asking people if they would take 
electricity if it were brought out to them, got replies of the very 
vosiest nature, and hence his estimates of revenue. But when the 
line got to those people there was a different state of affairs through 
‘the severe depression in agriculture. 


| World's Highest Voltage. 


. There seems to be a rivalry among American electric power com- 
panies at present as to which of them shall have the highest trans- 
mission, voltage. We recently announced that the Pacific Gas and 
Electric Co., which is engaged on big hydro-electric and power 
transmission schemes in California, had arranged to increase its 
transmission voltage to 195 ooo, and by the beginning of 1923 to 
220 000. This high record is being challenged by the Southern 


. Californian Edison Co., which proposes to convert its Big Creek 
‘line to 232 ооо У. Already an experimental line of seven miles in 
length is being employed for the purpose of testing the insulators 


and other equipment. It is reported that the experiment has been 


. successful, and that the higher voltage will be introduced this year. 


„At present the company is supplying over 85 ooo H.P. at 150 ooo V, 
but when plans have been completed it will transmit about one 
million horse-power to Los Angeles, a distance of 240 miles. Natu- 
rally the increased pressure will effect a considerable economy in 
transmission, as fewer circuits will be required, and construction 


. costs and rights of way expenses will be much lower. It is interest- 


ing to note that British “ Telenduron " insulators have been 
employed in the Edison Company's experiment with most promising 
results. 


The inquiry into the WHITEHAVEN COLLIERY EXPLOSION con- 
cluded on Saturday, when the jury returned a verdict that '' the 
disaster was due to an explosion of fire damp and coal dust caused 
by shot-finng,’’ and they recommended that no explosives be used 
at the Haig Pit in procuring coal. They found that no criminal 
negligence attached to anvbody, but they thought there should be 
a spare deputy on each shift, that no deputy should be allowed to 
work overtime, and that greater inducements should be given to 
men to take deputies' positions. 
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Electricity: Districts. 
The Electricity Commissioners have issued a supplementary 
memorandum explaining the course of procedure at the local 


inquiries into electricity districts and schemes. 


The second inquiry into the scheme for the re-organisation of 
electricity supply in the Мовтн WALES AND CHESTER ELECTRICITY 
District will be held at Llandudno on the 14th November, and 
following days. 

The first inquiry into the scheme submitted for the NorTH East 
MIDLANDS DISTRICT was opened at Sheffield on Tuesday, Sir John 
Snell presiding. The other Commissioners were Sir H. Haward, 
Mr. H. Booth, and Mr. A. Page. | | | 

Мт. W. E. Hart, Town Clerk of Sheffield, appeared in support of 
the scheme, which was formulated by Sheffield Corporation, and 
provided for the creation of a Joint Electricity Authority. It was 
supported by Rotherham and Chesterfield, but objections were 
lodged against it by the four county councils concerned, several of 
the minor local authorities, a number of the coal and iron trades, 
and other industrial associations, the Yorkshire and the Derbyshire 
and Nottinghamshire electric power companies and also by the rail- 
way companies. After analysing the scheme and answering some of 
the objections, 

Evidence for the Promoters. 

ALD. STYRING gave evidence and traced the history of the in- 
auguration and development of the Sheffield Electricity Department. 
He submitted statistics of the output, costs, revenue, etc. He 
favoured a Joint Authority rather than an Advisory Board. To 
leave out small districts would be a great mistake, because looking to 
the future no one could tell the extent to which electricity would’ be 
required. In the North Lincolnshire area the iron fields were 
supplying themselves and would be able to do so for some time. 

Witness was subjected to a long cross-examination by counsel on 
behalf of the power companies. In answer toa question as to why 
the Derbyshire and Nottinghamshire Company had not been 
invited to the conferences on the question of forming the authority, 
he said the company had had possession of part of the district for a 
considerable time, but had done nothing in it. The area would be 
better served by the authority than the company. Possibly the 
authority would run a transmission line to Chesterfield, which was 
in the centre of a large part of the company's area and supplv from 
that centre. He would not suggest that the present generating 
stations of the collieries should be scrapped. In some cases where 
there was surplus power the authority might be able to use that, 
and in others the authority might supply. | 

At this stage the CHAIRMAN asked counsel if his company could 
supply Chesterfield Corporation with current at a price no worse 
than, or as good as, the proposals set forth in the scheme. 

Mr. HARKER could not say definitely or not. Until quite recently 
the company had only one comparatively small station at Ilkeston, 
and it would have been idle to suggest they could have taken part 
in any great development of the area from that. They had recently 
acquired a large and thoroughly up-to-date station at Spondon. He 
contended he could find finance as well as, or better than the pro- 
posed authority for the supply of any current that might'be demanded. 
They thought the price would be lower than the authority would in 
gact be able to supply in that particular area. 


Electric Houses at Rochdale. 


Members of Rochdale Town Council paid a visit of inspection last 
week to the five sites on which municipal houses have been erected. 
Only 40 of the 580 houses remain to be completed, and it is expected 
that these will be tenanted well before Christmas. Except for the 
small Ivor Street and Deeplish sites, where gas is used, the houses 
are lighted by electricity, and in a few cases electric cooking stoves 
have also been installed. . 

In seconding a vote of thanks to the Housing Committee for the 
privilege of seeing the results of their work, Councillor Dawson said 
he felt they had to look to the more general use of electricity for 
heating purposes for the solution of a large part of the smoke 
nuisance. Many people imagined that only the mills were respon- 
sible for the smoke nuisance, but this was not so; -a great deal was 
due to the cottage chimneys. 


London Electrical Engineers. 


After an interval of four years, the old headquarters of the 
London Electrical Engineers has once more assumed its normal 
appearance, and recruiting is in full swing. The unit forms the 
Searchlight contingent of the 3rd Air Defence Brigade, whose róle 
is the defence of London against aircraft. It has an establishment 
of about 800, all ranks, under the command of Lieut.-Colonel K. 
Edgcumbe, who joined the London Electrical Engineers as a sapper 
nearly 25 years ago. The conditions of service are practically the 
same as in pre-war days, but the pay and allowances are more liberal. 

Application for further particulars should be made to 46, Regency 
Street, Westminster, between the hours of 6 apnd 8 p.m., on any 
wcekday except Saturday. 

The London Electrical Engineers’ Old Comrades’ Association 
are holding the final concert of the 1921-22 season at the Bridge 
House Hotel this (Friday) evening, when full particulars of the new 
unit will no doubt be announced. 
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Electricity Supply; 


HORNSEA (Yorks) Urban Council propose to apply for a special 
Order to authorise the supply of electricity in the district. 

The extensions at the DERBY electricity works are Sractically 
complete and the formal inauguration will take place shortly. 

LANGHOLM Town Council are considering a hydro-electric scheme 
for obtaining a supply. of electricity for public and private purposes. 

Owing to the increasing demand for electricity GREAT YARMOUTH 
Town Council have applied for sanction to a loan of /17 8oo for 
additional plant. 

The First Garden City Electricity Supply, Ltd., of LETCHWORTH, 
are extending their mains to Baldock, and supply for light and power 
will be available within a month. 

At a meeting of LLANDRINDOD WELLS Urban Council last week 
it was reported that a loan will be obtainable for the purchase of 
the electric light works at 44 per cent. 

ABERDEEN Town Council have instructed Mr. J. A. Bell, the city 
electrical engineer, to obtain tenders for a new 10 ооо kW turbo- 
generator set for the Dee Village works. 

DONCASTER Corporation have received sanction from the Elec- 
tricity Commissioners to a loan of /23 300 for electricity extensions, 
including additional mains and services. 

HARWICH URBAN CouNcir have applied to the Electricity Com- 
missioners for a Special Order authorising supply of electricity in 
Harwich. Objections by November 13th. 


Before embarking on an electricity supply scheme INVERURIE Town 
Council have decided to approach the railway company again to 
see whether they would undertake the work: 

‘ GATEHOUSE Town Council have instructed the Town Clerk to 
arrange with Mr, Wm. Ritchie, of Ayr, to submit an electricity 
‘scheme capable of supplying about 2 000 lights. 

Rye Town Council have referred to the Lighting Committee ап 
application by Crompton and Co. for assent to an SPPlication for a 
'Special Electricity Supply Order for the district. 

BIRKENHEAD Town Council have applied to the Electricity Com- 
missioners for a Special Order extending the area of supply to the 
Urban District of Bebington and Bromborough. 

An electric supply company has been formed for establishing 
electricity works in PEACEHAVEN, the Sussex garden city by the 
sea, and it is anticipated that supply will be available in about six 
"months. 

AYLESBURY Town Council has adopted an assisted wiring scheme 

for houses. The work will be carried out by local contractors, who 
‘will solicit orders, but their charges for wiring must not exceed £1 
per point. 
' DALTON-IN-FURNESS Urban Council have asked Barrow-in- 
Furness Town Council to extend their area of supply so as to include 
the whole of the Urban District, with charges the same as those 
ruling at Barrow. 

SPALDING Urban Council propose to install electric generating 
plant at the municipal gasworks and to supply electricity for all 
purposes in conjunction with their present business. Aconsulting 
engineer is to repart on the scheme. 

New electricity consumers are being coupled up at Sr. ANNES- 
ON-SEA at the rate of one per day, and the engineer, Mr. J. H. 
Clothier, states that if this progress is maintained, extensions to 

. plant will shortly become imperative. 

A special committee is to be formed by ABERGAVENNY Town 

Council in order to report upon the question of electricity supply. 
. There are a number of private installations in the district and the 
demand for electricity is increasing. 

The Corporation of BuRTON-ON-TRENT recently authorised the 
extension of electricity supply to Horninglow Cross by an overhead 
cable, but owing to difficulties about wayleaves it has been decided 
to lay the cable underground at an extra cost of £100. 

NORTHAMPTON ELECTRIC LIGHT AND POWER Co. have applied 
to the Electricity Commissioners for a Special Order extending 
their area of supply to certain parishes in Wellingborough and 

. Brixworth Rural Districts. Objections by November 11th. 


There are 4 932 electricity consumers in BLACKPOOL, and 6 500 
electric meters have been installed. Last year 8 825 000 units of 
electricity were generated ; the length of mains is about 184 miles ; 
and there are 1 100 public incandescent and Nernst electric lamps. 


The Rural District Council of LLANDAFF and Dinas Powis have 
applied to the Electricity Commissioners for a Special Order 
. to purchase the undertaking of the Radyr Electric Light Co., and 
to generate and distribute electricity within the parish of Radyr. 


BnisTOL Electricity Committee recommend the Council to apply 
to the Electricity Commissioners for sanction to borrow /40 9oo for 
additional plant at the Feeder Road Works, including one 4 ooo kW 
single-phase turbo-alternator and a self-cleaning water screening 
plant. 


Replying to Councillor Watkins at a meeting of SHEFFIELD City 
Council, last week, Councillor Ward, chairman of the Electricity 
Committee, said that the value of the plant lying idle at the Kelham 
Island electric power station was £77 126. It was not obsolete, 
nor was it the intention of the committee to dispose of the plant 
and close down the station, 


"ne Electrician. 


"from the Lancashire Power Co, 


"Chamber. 


‘draft agreement with the North Wales 
"tricity in the Council's district, and it has been decided to support 
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An arrangement "has been made by which RapcrrFFE Counci 
will cease genetating electricity and will take their supply in bulk 
The Council will convert their 
present station into a distributing centre and Mir also retain their 
distribution rights. 

BROWNHILLS Urban Council have decided to engage the services 
of- counsel to state their case before the Electricity Commissioners 
in support of the Cannock Chase Colliery Co.'s application to supply 
current to the urban area and in opposition to the марап апа 
Cannock Councils’ applications for powers. 

SwANSEA Electricity Committee have passed a hearty Ron of 
thanks to the borough electrical engineer (Mr. J. W. Burr) ánd his 
Staff forthe highly successful result of the recent electrical exhibition, 
There were good attendances each day, and the representative 
displays of domestic apparatus attracted much attention. 

The chairman of the Hutt Electricity Committee (Councillor J. 
McLeod) states that ‘the committee hope to make a substantial 
reduction in the price for electricity as from April next. The Iron 
Trades Employers and other local bodies have been criticising the 
committee and there is a general demand for reduced charges. 

COLCHESTER Corporation have commissioned Mr. W. C. C. 
Hawtayne to prepare plans for the proposed new electricity station. 
It is proposed to convert nearly 300 gas lamps to electric lighting 
in the streets where mains are laid. The estimated cost is ^ 178. 
per lamp, using the existing lanterns. . The Electricity and Lighting 
Committees are to confer on the subject. 

' The final instalment of the plant for the electrical extensions 
at ACCRINGTON were delivered last.week by the Btitish Thomson» 


: Houston Co. Two new B. & W. water-tube boilers have been 


installed, and it is intended to seek sanction to instal two more in 
the near future. The new three-phase turbo-alternator will increase 
the steam turbine plant at the station to 17 500 h.p. 

The Minister of Transport proposes to confirm a Special Order 
authorising LIVERPOOL CORPORATION to supply electricity in 
Bootle and the urban districts of  Litherland, Waterloo-with- 
Seaforth and Great Crosby, and a Special Order authorising 
WATFORD URBAN COUNCIL to supply electricity in the Borough of 
Hemel Hempstead and parts of Hemel Hempstead Rural Distriet. 
Objections in both cases by November 4th. 

Damage estimated at several thousands of pounds has been 
caused by fire at the CIRENCESTER electricity works. The outbreak 
occurred last Friday evening, and its cause has not yet been 
ascertained. The power station was in a practically new building, 
with modern gas and oil driven plant. . Two of the sets were 
totally disabled, but a new dynamo was saved. As one-third of 


the town is lighted by electricity, great inconvenience was caused. 


A new turbo-generating plant was formally started at NELSON 
electricity works on the 12th inst. by Alderman М. Е. Cooke, 
chairman of the Electricity Committee, who afterwards entertained 
members of the Town Council and others to tea in the Council 
On behalf of the contractors, Major Coulson (Brush 
Electrical Engineering Co.) presented Alderman Cooke with a 
silver salver to mark their pleasant association during the extension 
of the electricity undertaking. · - 

NORTHTAWTON now enjoys the advantages of public electric 
lighting. The Parish Council recently made a ten years’ contract 
with Madge Brothers and Ford, for lighting the town by electricity. 
Thirty standards have been erected, and the plant was erected by 
Blatchford and Dawe at Mr. Ford's steam saw works. Thé work 
was carried out under the supervision of Mr. Ford, who designed 
the whole of the work. Private consumers are being supplied at 
tenpence per unit, and already a number of applications have been 


" made for supply. 


Connah's Quay Electricity Committee has again considered a 
Power Co. to supply elec 


the company's application for power to construct lines through 
Flintshire, which is outside their area in the 1904 Act, and in particu- 
lar the line fron Rhuddlan to Connah's Quay. The Council has 
provisionally accepted the tender of Johnson and Phillips for the 
supply and delivery of the material for sub-station equipment, 
overhead and underground mains, at /4 873. 

The STOKE NEWINGTON electricity department inaugurated a new 
era on the roth inst., when the Mayor (Councillor E. H. Coumbe) 
started up a new 500 kW rotary converter and subsequently opened 
an electrical exhibition at the Library Hall. The recent extensions, 
which were carried out on the advice of Mr. C. H. Wordingham, cost 
about £31 ooo, and ample provisiog had been made at the sub- 
station for future extensions. Тіеге is an increasing demand for 
electricity and the result of the exhibition and of the local efforts 
to'popularise the use of domestic apparatus should be to intensify 
the demand. 

The large extensions to Provan Gas Works, GLascow, are elec- 
trically operated, including everything connected with retorts, 
the plant for coal conveying and handling of by-products. The 


. electricity is obtained from the Corporation Electricity Department 


at 6 5oo V, and in the new transformer house is transformed to 
440 V for power and 250 V for lighting. Owing to the great length 
of the coal conveyor chain, push buttons are installed at intervals 
to enable the coal breakers and conveyors to be stopped instan- 
taneously if desired. The total amount of current used per annum 
will be 2 million units. 
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Electric Traction. 

Penny tram fares are to be re-introduced on LIVERPOOL trams on 
the 23rd inst. 

READING Town Council have received sanction from the Ministry 
of Transport to borrow £5 боо for extensions to the tramway depot. 
A new fuel economiser is being purchased at a cost of {1 024. 

BLACKPOOL Tramways Committee have called attention to the 
serious congestion in Church Street and to the desirability of the 
tramway lines in that street being doubled in the near future. 

SHEFFIELD Corporation are recommended to obtain Parliamentary 
powers to run omnibus services outside the city boundary in con- 
junction with or in extension of the present пашмау or omnibus 
route. 

The Minister of Transport has further extended for one year from 
August 7th, 1923, the period allowed for compulsory purchase of 
lands for the purposes of the EDGWARE AND HAMPSTEAD RAILWAY 
ACT, 1912. 

The Minister of Transport has further extended for one year from 
August 15th, 1923, the period allowed for the construction of the 
railways and works authorised by the CENTRAL LONDON RAILWAY 
ACT, 1913, and for compulsory purchase of lands. 

BURNLEY Electricity Committee has agreed to charge the tram- 
ways for electricity supplied for traction purposes as follows :— 
From July 15% to September 30th, 1922, 1'o9d. per unit; from 
October īst, 1922, 18d. The Ministry of Transport have sanctioned 
a loan of £38 950, repayable in 20 years, to reconstruct and double 
certain portions of the tramways. 

By four votes to three WALLASEY Tramways Committee last week 
decided to defer for further consideration the proposed return to 
penny fares and pre-war stages recommended by a special sub- 
committee. Оп the proposal of Mr. W. H. T. Brown, it was resolved 
to institute an inquiry meanwhile as to the feasibility of introducing 
а system of‘tramway contracts. 

"BouRNEMOUTH Town Council are making application to the 
Ministry of Transport for sanction to a loan of /65 ooo for completing 
the reconstruction of the tramway track. A dispute has arisen 
between the Corporation and the local Electricity Supply Co. on 
the subject of the charges for the supply of electricity. The lowest 
price offered by the company 15 24d. per unit, but the Tramway 
Sub-committee consider this too high. The matter will probably be 
referred to an arbitrator. 

Alderman New, chairman of Sunderland Tramways Committee, 
in discussing the wages question at a meeting of the Town Council 
said the undertaking was losing £100 per week in revenue, and the 
figures for September would show а 1065 of {1 100. He asked the 
Council to show confidence in the committee in insisting on an 
all-round reduction of wages based on the actual relative value of 
the men to the concern. If the Council, however, was inclined to 
the view that, no matter what happened to the ratepayers, the 
men should suffer no further reduction than that in the National 
agreement, then it would mean a serious charge on the rates. 


Business Items. 


Mr. ALFRED TURNER, jointer at Stockport, has been appointed 
clerk of the works for the Cheadle Urban Council's electricity 
scheme. 

The head office of the MULLARD RADIO VALVE Co, LTD., is now 
at 45, Nightingale Lane, Balham, London, S.W.12. Telephone ; 
Battersea 1068, 


A new business has been opened at 32, Castle Street, Reading, 
under the name of READING RaDio SUPPLIES, with Mr. E. A. 
Tunbridge as manager. 


In our advertisement columns the BRITISH THOMSON- Houston 
CoMPANY announce that legal proceedings will be taken against 
manufacturers, importers, sellers or users of electric lamps con- 
taining tungsten wire, infringing their patent, No. 23 499 of 1909. 

Percy C. WEBB, LTp., have now moved into their large new 
watcrside premises at the Marble Wharf, Verney Road, Old Kent 
Road, S.E. The works are equipped with the most up-to-date 
plant, including carborundum, frame and rip saws, rubbing tables, 
polishing machines, moulding and electrical hand tools. On the 
wharf a large electrical crane serves the depot and the works 
buildings. 

Owing to increased business in the area covered by their Liver- 
pool branch, W. T. HENLEY's TELEGRAPH Wonks Co. have moved 
to larger premises at 37-41, Duke Street, Liverpool, to which 
address all communications should in future be sent. The new 
telephone number is “ Liverpool, Roval 790,” but the tclegraphic 
address, “ Henletel," Liverpool, is unaltered. Mr. W. S. Campbell 
is the branch manager. 

Mr. L. P. К. BEAN, governing director of L. P. R. Bean and Co., 
of Sydney, N.S.W., is now on a business visit to England. His 
firm are desirous of forming connections with, and, in some cases, 
of purchasing stock from, British manufacturers of domestic and 
general electric light and power supplies, hydro-electric and 
central station equipment, electric elevators, farm lighting sets 
and general electrical machinery. The firm is well known in 
Australia, and does a large business with tHe principal Government 
Departments, municipal councils, etc. 


Personal Items. 


The degree of D.Sc. (Leeds) has been conferred upon Sir DUGALD 
CLERK and Sir RICHARD GREGORY. 


Mr. Frank C. Miller, chairman of the Tramways Committee, 
will be the new Lord Mayor of LIVERPOOL. 


Mr. B. D. F. DOCKER has joined the board of the Anglo-Argentine 
Tramways Co. in place of the late Mr. W. F. Hamilton. 


The examiners of the UNIVERSITY ОЕ BRISTOL for the degree of 
Ph.D. have approved of a dissertation by Mr. Joseph Lineham on 
'* The Concept of Activity." 


Councillor J. C. M. Vaughan, chairman of the special Inquiry 
Committee into the HEREFORD electricity undertaking, is to be the 
next mayor of the borough. 


COUNCILLOR W. J. TALBOT, who has occupied the position of 
Chairman of the Walsall Electricity Committee since 1920, has 
decided not to seek re-election in November. 


After considerable discussion Edinburgh Town Council approved 
by 25 votes to 20, the recommendation of the Salaries and Wages 
Committee to increase the salary of MR. FiTZPAYNE from /570 to 
£650 per annum, and that of Mr. М' ор, traffic superintendent, 
from £450 to £550. 

At the ordinary general meeting of the Eastern Telegraph Co., 
on Tuesday, it was announced that Mr. A. R. HARDIE was retiring 
from the secretaryship and had been’ elected a director. Mr. 
Hardie entered the company’s service in 1870, and has occupied 
the position of secretary since 1903. 


Dr. A. E. KENNELLEY, professor of electrical engineering at 
Harvard University and the Massachusetts Institute of Technology, 
who has been acting as an exchange professor in France during the 
past year, has returned to America. Dr. Kennelley has received 
the Cross of the Legion of Honour from the French Government. 


A MARRIAGE has been arranged and will take place early in 
December between Mr. ERNEST GosLIN and Miss CATHERINE GLEN 
REID (Daisy), daughter of the late Mr. Peter Reid, consulting 
engineer, Glasgow. Mr. Goslin is general manager of the Clyde 
Valley Electrical Power Co., and was formerly the chief electrical 
engineer of the Glasgow Tramways Department. 


The South-East Lancashire Electricity Board have appointed 
Mr. A. H. BANKS, of the Manchester Town Clerk's office, as clerk to 
the Board at a salary of /800 per annum, rising by annual increments 
to зт ооо. Mr. Banks will continue to act for the electricity 
employers in the north-western area generally in relation to all 
industrial matters, in which capacity he has acted for about three 
years. 


The council of the Institution of Mining and Metallurgy have 
awarded the gold medal of the institution to SIR ALFRED КЕОСН, 

‘on the occasion of his retirement from the Rectorship of the 
Imperial College of Science and Technology, in recognition of his 
great services in the advancement of technological education and as 
a mark of admiration and respect." The Institution of Mining 
Engineers have awarded the medal of the institution to SIR GEORGE 
BEILBY, “in recognition of his valuable contributions to science, 
with special reference to his researches on fuel.s’ The medals will 
be presented at the combined dinner of the two institutions, to be 
held at the Guildhall on November 16th, at which the Prince of 
Wales will be present. 


Mr. J. TOWNLEY, chief assistant electrical engineer to Sunderland 
Electricity Department has been appointed deputy city electrical 
engineer to Bradford Corporation at a salary of £800, rising in two 


. years to {1 ооо. Mr. Townley is a native of Paisley and has held 


appointments at Paisley, Manchester, Newcastle-under-Lyne, 
Sunderland, and Barnsley, where he was acting electrical engineer 
to the Corporation, before returning to Sunderland as chief assistant 
іп 1919. Heis expected to take up his new duties at Bradford about 
the end of this month and for a time will be in control of the under- 
taking, as the electrical engineer, Mr. Thomas Roles, has been given 
three months’ leave of absence owing to a breakdown in health. 
Mr. R. D. Spurr, of Bradford, has been appointed to succeed 
Mr. Townley as chief assistant at Sunderland at a salary of 
£608 per annum. : 


Telephone Notes. 


Speaking last week at Bedford, the Postmaster-General (Mr. 
Kellaway) said that the increase in the Post Office revenue as a 
whole had been attributed to his action in reducing the postal 
rates. This, however, was not the case. The increase had princi- 
pally been due to an increase in telephone revenue. NEW ORDERS 
FOR TELEPHONES were coming in at the rate of six thousand a month, 
the highest figure reached since the establishment of tbe telephone 
in this country. 

The citv of FLORENCE ( Italy) is about to enter into contracts for 
entirely new telephone equipment, to be installed and in working 
order within the next two years. The present scheme contemplates 
the placing of all cables underground. The Florence section forms 
part of the Italian State telephone system, for which all contracts 
are negotiated by the Central Administration at Rome. It is 
proposed to replace defective telephone equipment in Italy as 

rapidly as possible. The City of Leghorn has also resolved to 
expend 4 ооо ооо lire (£40 000 at present rate of exchange) upon 
telephone improvements.—Reuter’s Trade Service. 
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Wireless Notes. 


A wireless society has been formed for Кіснмомр and district 
with Mr. G. G. Blake as president. . 

A school of wireless has been opened at GLOUCESTER GREEN, 
Oxronp, with Mr. Alfred H. Shirley as lecturer. 

It is reported that the PRINCE oF WALES has ordered the 
‚ nstallation of a wireless receiving set at York House for his own 
use. 

The U.S.A, Army Ordnance Dept. has been making successful 
experiments with WIRELESS TELEPHONY for use IN TANKS, and a 
"public demonstration is being arranged. 

On the 12th inst. Mr. C. E. Hume, manager of Ramsgate and 
District Electric Supply Co. gave a lecture on '' Wireless Trans- 
mission ” before the Ramsgate, Broadstairs and District Wireless 
Society. e | 

Radio amateurs and others will be interested to know that the 
LIVERPOOL MARINE AND GENERAL INSURANCE Co. are prepared 

_to issue policies which for an annual premium of 7s. 6d. cover loss 
of or damage to their wireless apparatus. 

The wireless station at TETE, near LOURENCO MARQUES, which 
is nearing completion, will put Portuguese East Africa into direct 
communication with Lisbon. Small stations have been erected on 
the coast at Inambane and Chai-Chai, and ultimately a chain of 
stations will be provided in the province. 

The NEW RADIO STATION at Phuto, near Saigon, which has been 
erected by the Compagnie Generale de Télégraphie sans Fil, can 
communicate direct with the stations at Sainte Assise (France) 
and Tananarivo (Madagascar). Electrical energy is supplied by 

' Cie de l'Energie Electrique de l'Indo-Chine. 


. Miscellaneous. 


On Monday, the 3oth inst,, Mr. E. Morison, manager, Outdoor - 


Publicity, Ltd., will deliver an address to the Publicity Club of 
London at the Hotel Cecil, at 7 o'clock, on ' ELECTRICITY IN 
ADVERTISING.” К. 

BENJAMIN ELECTRIC, Lrp., have applied for RESTORATION OF 
PATENT No. 115030 (6 273 of 1918) granted to them for '' Improve- 
ments in or relating to electric lighting apparatus," which expired 

. on April 19#һ, 1921, owing to non-payment of renewal fee. 

Inventors, as well as those interested in patent development, will be 

glad to learn that in the work, ‘‘ PATENTS FOR INVENTION ” (Pitman 

and Son, 215.), Mr. J. Ewart Walker and Mr. R. Bruce Foster, 
barristers-at-law, have dealt with the whole matter of patenting in 
a form readily comprehensible to those without legal training. 
Specific directions are given on the procedure necessary to obtain a 
patent and on the steps to be taken to oppose the grant of a patent 
believed to infringe existing rights, etc. 

The campaign organised by the FEDERATION OF BRITISH IN- 
DUSTRIES to obtain the views of manufacturers throughout the 
country on taxation questions is in full swing. and meetings have 
already been held in Sheffield, Liverpool, Manchester and Bradford. 
A meeting will be held at Nottingham to-day (Friday) and others 

. have been arranged :—Newcastle, October 23rd ; Dundee, October 
24th ; Aberdeen, October 25th; Edinburgh, October 26th; Glas- 
gow, October 27th ; Leeds, November 3rd ; and at Northampton, 
: Bristol, Swansea, and Birmingham, the dates for which have not 
yet been fixed. There would appear to be little doubt (says a 
' Federation circular), that these meetings will result in the Federation 
being given a mandate to press for further economy, followed by a 
reduction of Is. in the pound in the income tax and the abolition of 
the corporation profits tax. 


Obituary. 


Mr. HanRorp May, a clerk of the Eastern Telegraph Co. at Car- 
` cavellos, has died as the result of a railway accident in Portugal. 

The death is announced of MR. JouN Crucas, for many years 
manager of Gellings Foundry, Ltd., electrical and general engineers, 
Douglas, Isle of Man. 

By the death of Mr. RoRERT Woop, after a brief illness, at Leigh, 
on the 6th inst., Callender's Cable and Construction Co. lost one of 
their oldest and most valued officials. Mr. Wood, who recently 
attained his 73rd birthday, went to the Anchor Cable Works 
fourteen years ago as superintendent and chief of the engineering 
department, a position for which his inventive genius and practical 
knowledge of cable machinery eminently fitted him. He had 
. previously held appointments with W. T. Glover and Co. and the 
St. Helens Cable and Rubber Co. The extensive additions and 
improvements at the Leigh Works during the last fourteen years 
made heavy claims on the chief engineer, but at all times the late 
Mr. Wood gave of his best, and he was never happier than when 
, devising mechanical schemes for the benefit of the concern in which 
he was so deeply interested. At the interment, which took place in 
the Wesleyan Cemetery, Low Moor (Yorks), the firm was repre- 
sented by Mr. J. Bowyer (works manager), Mr. Arthur Crooke, and 
Mr. William Hurst (foreman of the engineering department). 
: Wreaths were sent by the directors and management of Callender's 
Co., the members of the Anchor Works Staff, the employees in the 
braiding and flexible section, and the engineers' department. 
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Institution Notes. 


The first meeting of the 1922~23 session of the IRISH CENTRE OF 


THE I.E.E. will be held on Thursday, October 26th, at 8 p.m., at the 


Physical Laboratory, Trinity College, Dublin, when the chairman, 
Mr. E. C. Handcock, will deliver the opening address. 


We regret to learn that Mr. E. Fawssett, the Chairman-elect of 
the IE.E. NoRnTH EASTERN Loca CENTRE, finds himself unable, 
owing to medical advice, to accept office. Mr. F. G. C. Baldwin, 
one of the vice-chairmen elected at the annual meeting has consented 
to occupy the chair and will deliver his inaugural address at the 
Armstrong College, Newcastle-on-Tyne, on Monday next, the 
23rd inst,. at 7.15 p.m. í 

The NATIONAL ASSOCIATION OF SUPERVISING ENGINEERS announce 


Њаё arrangements have been completed with Marconi's Wireless 


Telegraph Co. for a lecture and demonstration on broadcasting to 
be given at the St. Bride's Institute, Ludgate Circus, London, on 
Tuesday, November 14th, by Mr. H. A. Hankey, ex-Fleet Wireless 
Officer, China Squadron. Tickets may be obtained from Mr. A4 
Brammer, 63, Queen Victoria Street, E.C.4. 


The Rt. Hon. Lord Leverhulme, president of the INSTITUTE OF 
Cost AND WORKS ACCOUNTANTS, will address a public meeting to 
be held in Manchester on November 2nd, under the auspices of the 
Manchester and District Branch of the Institute, on “ Human 
Factor Influence on Costs" The Lord Mayor of Manchester 
(Councillor E. D. Simmons, J.P.), will occupy the chair. .Tickets 
may be obtained from Mr. F. Ewing, 232, Stockport Road, Cheadle 
Heath, Stockport. i 

At the BIRMINGHAM AND DISTRICT ELECTRIC Crus, last Satur- 


day, a lecture on “ alternating current apparatus '" was given by 
Mr. F. R. Unwin. The lecturer dealt in some detail with the 


;. problems which confronted designers of a.c. apparatus, and gave 
` interesting information as to the principles which underlay the 
solution of those problems. . The vexed question of power factor 


and the use of synchronous motors was treated at some length. 
The lecture was illustrated with diagrams, graphs and formula. 


On the sth inst. the new president of the CHELMSFORD ENGINEER- 
ING SociETy, Captain Н. Riall Sankey, delivered his presidential 
address at the East Anglian Institute of Agriculture. The address 
took the form of a collection of interesting reminiscences, both 
electrical and mechanical, which the President thought would be 
the least likely to anticipate any remarks to be made in subsequent 
papers, the programme leaving practically no subject in the field 
of engineering untouched. | 


The opening mecting of the INSTITUTION OF ELECTRICAL 
ENGINEERS will take place on November 2nd, when Mr. Frank Gill 
will deliver his inaugural address as president. This will be followed 
by an ordinary meeting on November 16th, when a paper by the 
late Dr. С. Kapp on “ Phase Advancing ” will be read by Prof. 
Miles Walker. The Wireless Section will commence its meetings 
on November 8th with a paper by Messrs. R. L. Smith-Rose and 
R. H. Barfield on '' The Effect of local conditions on Radio Direction- 


finding Installations.” | 


In his presidental address to the BIRMINGHAM AND MIDLAND 
INSTITUTE, last Thursday, Sir Charles Parsons reviewed the modern 
sources of motive power. Directing attention to the developments 
of water power on a big scale, which the distribution of energy 
by electricity in recent years rendered possible, Sir Charles said 
that not until capital became cheaper would there be a very strong 
inducement to develop water power schemes. Even at pre-war 
prices the capital expenditure necessary for adopting water power 
was, on the average, about double that required for the provision 
of steam plant of equal power. 


An interesting proposition brought before the London Section 
of the ELECTRICAL CONTRACTORS' ASSOCIATION consists of a scheme 
of de-centralisation. London is so large, compared with provincial 
centres, that it is felt that one centra] Committee and meeting place 
is hardly sufficient to mect the need of the many members who 
have their places of business beyond the three mile radius. The 
scheme proposes to set up a number of sub-branches in the principal 
suburbs, cach with its secretary and local organisation, the central 
organisation remaining the same and members retaining the right 
to attend the Central mectings and to nominate a delegate or 
delegates to the Central Committee. 


A WIRELESS CLUB has been formed in connection with the 
English Electric and Siemens Supplies. The meetings will be held 
at 38-39, Upper Thames Street, E.C.4. The objects of the Club 
are to interchange ideas and experiences in regard to wireless and 
to arrange for a series of talks or lectures by leading authorities 
on the subject. А library and book club has also been organised. 
The following officers have been appointed for the present session :— 
President, Mr. S. H. Gallow: Vice-Presidents, Mr. J. F. Caine, 
Mr. W. LeMarechal, Mr. A. B. Holmes, and Mr. W. J. Jones; 
Hon. Treasurer, Mr. L. A. Coe: Hon. Secretary, Mr. H. A. Pryer. 
Meetings are to be held on each alternate Monday, and the first 
meeting was held on the 2nd inst., when Mr. W. J. Jones, A.M.LE.E., 
gave an interesting Paper on “ The Elementary Principles of 
Wireless." A complete syllabus has been arranged to cover the 
six months from October to March, and a wide range of subjects 
are scheduled. About 60 members of the staff have already joined. 
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Imperial Notes; 


The City oF ARMIDALE (N,S.W.) ELEcTRIC SUPPLY [^ s 
generating station is now in operation. |, 

BEECHWORTH (VICTORIA) Shire Council are having a scheme and 
estimates prepared for electricity works. —. 

Erina Shire Council have obtained sanction to a loan of fto 500 
for establishing electricity su upply works at GosForD (N.S.W.). 

Blue Mountain Shire (N.S.W.) Council has decided to purehase the 
plant of the KATOOMBA Electric Supply. Co. at ќї IO ооо, on the hire 
purchase system.. · m 

The MANITOBA POWER Co. are installing Francis’. mixed flow 
turbines, which will develop 28 ooo н.р. under a head of 56 ft. at 
138.5 revs. per minute. | 

There are at present SEVENTEEN RADIO BROADCASTING STATIONS 
in CANADA, eight of which are in Ontario, two each in Alberta and 
British Columbia, and one in Nova Scotia, New Brunswick, Quebec, 

. Manitoba and Saskatchewan respectively. 

It transpired recently at a meeting of Sydney City Council that 
the Electricity Meter Manufacturing Co. has received £3 188 from 
the Council in excess of market prices for electricity meters with a 
view to assisting і. о establish the industry. During the first seven 
months of the present year 2 237 meters had been issued monty: 
The monthly average last year was І 370. : .. 

A deputation from the Dumbleton Tramway Lage recently 

urged upon Mr. Ball, the New SourH WALESs Minister for Public 
Works, that the recommendation of the Tramway Advisory Board 
to extend the Arncliffe-Bexley tramway to Dumbleton should be 
given effect to immediately, or a line should be constructed from 
Hurstville to Dumbleton. Mr, Ball, in reply, said in order to 
extend the Arncliffe- Bexley line, the existing steam tramway would 
have to be converted to electric traction at a cost of £20 ooo. 
However, the proposal would be considered in conjunction with 
one for a TRAMWAY FROM HURSTVILLE TO LAKEMBA, via Dumbletong 


F oreign Notes. | 
The annual New York ELECTRIC VEHICLE SHOW opened on 
October 7th, when owners of over 200 electric trucks were repre- 
sented i in the parade. 
' Preparations are being made to utilise the water of the plains of 
CHELIFF, ALGERIA, for irrigation and for generating electricity for 
power and industrial purposes. 


~ To commemorate his 30 years’ connection with the electricity 
supply service, the Commonwealth Edison Co.’s directors and 
staff recently entertained Mr. SAMUEL INSULL, president of the com- 
pasy, to a dinner. 

' The sale of TIDAL Power SECURITIES has been barred by the 
Massachusetts Department of Public Utilities. This, decision has 
been given. after а long inquiry into schemes of three projected 
tidal power companies. 

- Accórding to news from enon a law has been promulgated 
' according to-which electric generators, transformers and electric 
motors under 20 H.P. will pay import duties of 30 per cent. ad val. 
(article 370 of the tariff).—Rewter's Trade Service. 

Forty-five tenders have been received for installing moving 
platforms in the PARIS underground stations, including tenders 
from Great Britain, the United States and Belgium. The tenders 
have been referred to a committee for investigation. 


A capital of $10 ooo ooo (about /2 ooo ooo) has been subscribed 
by an American financial corporation for HyDRO-ELECTRIC WORKS 
IN ITALY, principally to supply the provincial districts in the 
‘northern part of the Kingdom.—Re uter's Trade Service. 

A concession has been secured by the U.S.A. consular agent 
(Mr. W. O. Jenkins) for the erection of a large hydro-electric plant 
on the Sequixquine river, TEAXCALA (MEXICO). Power transmission 
lines will be erected to a number of towns in the province. 

Dagens Nyheter learns from Gothenburg that the Goetevorken 
shipyards have taken over the rights of manufacturing and selling 
BABCOCK AND WILCOX BOILERS IN SWEDEN. These rights were 
previously held by the Nunktell engineering works.— Reuter's Trade 
Service. 

Legislation is projected in both SWEDEN and DENMARK in order 
to authorise the transmission of electric power by submarine cable 
from the former to the latter country. Already some power is 
being transmitted in this way, but a large extension of the supply 
is in contemplation. 


According to the U.S.A. “ Commerce Reports," there is a demand 

in CHILE for wood-working and other machinery, equipped with 

electric motor drive. There is an increasing tendency to adopt 

electric power for industrial purposes, partly owing to fuel diffi- 

. culties and partly owing to the fact that electricity is the most 
reliable form of power. 

A scheme has been drafted for the transfer of the MiNES of the 
PRUSSIAN STATE to joint stock companies, and the Government 
intends to introduce a Hill in the Diet to this effect. The shares of 
the companies will remain in the hands of the State, but every 
company is to have a board of directors, which is to manage it with 
& view to greater efficiency. 


The present capacity of FRENCH HYDRO-ELECTRIC PLANTS is 
about 2 100 000 H.P., of which 1 300 000 H.P. is used for industrial 
and electrometallurgical purposes, and 650000 н.р. for small 
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motors, domestic heating,’ etc: Plants ot óveri 300 000 H.P. are 
under construction, and an extensive programme of railway elec- . 
trification iş being. carried out. 


Theimprovement in the world demand for copper is reflected i in the 
increased output of the CHILEAN COPPER MINES. - Exports of refined 
copper during the seven months ended July 31st totalled 70 ooo 
metric tons, against 38 ooo tons in the corresponding period of 1921. 
The import demand for steel and iron products and textiles is 
improving.—Rewter's Trade Service.. — 

LiTHUANIA, one of the Baltic States асова out of Russia, is 
mainly an agricultural country, and therefore the opportunities of 
doing business with it are limited. The currency is the German mark 
and the exchange difficulty also militates against the development of 
imports. There should, however, be. openings for transport material 
of all kinds, electric lighting plants, agricultural machinery, &c. , 

Notwitstanding -the developed condition of the ELECTRICAL 
INDUSTRY IN JAPAN, it is reported that, owing to the extensive 
progranime of hydro-electric work in hand or projected, there are 
good prospects for the British electrical manufacturer.. Much of 
the pioneer work in Japan, notably in electric traction, was British 
and a little more activity on the part of engineers might be advisable. 

The first of the power-houses which the Paciric GAs AND 
ErLEcrRIC Co. is erecting on the Pit River and containing two 
units of 35 ооо kW each, was inaugurated on September 3oth. 
Three-phase alternators driven by vertical turbines generate current 
at r1 ooo V, and this is stepped up to 110 ooo V for long-distance 
transmission. It is proposed to increase the Pressure: to 175 ooo V, 
and later on to 220 ooo V. 

Representatives of various industries in NogrH-WzsT GERMANY 
have decided to form a community of interests in order to undertake 
contracts for supplying materials for the reconstruction of the 
devastated region of Northern France. The new undertaking has 
no connection with the Stinnes group, but will undertake contracts 
of the value of боо ooo ooo f. (/12 ооо ooo) for building materials, 
machinery for electricity and gas works, and for сопе of all 
kinds. 

German engineering firms continue to receive large orden for 
plant from Russta. Among the most recent is one secured by 
the M.A.N. Co. for the supply of plant to restore the manufacture 
of Diesel engines in Kieff. The company will receive 2 per cent. 
interest above the Reichsbank rate. The A.E.G. wil restore 
the Kieff electricity works. Both orders are on the credit system, 
and the city of Kieff will pay 8 per cent. to the A.E.G. A through 
service of freight trains has been arranged between Germany and 
Russia, via the Baltic countries, and German goods will pass through 
the intervening States without Customs control. 


Legal Intelligence. 
A Lamp Dispute. 


At Shoreditch County Court last week J. M. Webber and Co. 
sued Mr. Harrison of Southend for the recovery of £19 8s., the price 
of electric lamps supplied. The defence was that there was no 
order. 

Mr. M. A. WEBBER said that in August he booked an order by 
defendant for 500 high voltage lamps at 10s. and 500 low voltage at 9s. 
By a mistake the low voltage lamps were invoiced at 10s., whereupon 
defendant wrote and said that he had never ordered them, but if 
they liked to take 9s. less 5 per cent., he was willing to take them. 
They replied that it was a clerical error that they had been invoiced 
at ros. ; they should have been 9s. There was no agreement to 
allow 5 per cent., as the sale was at 2} per cent. cash. The cheque 
for the high voltage lamps was not sent for a fortnight or more, and 
of the 5 per cent. deducted they were claiming back half. 

In cross-examination witness agreed that the firms had 
done hundreds of pounds worth of business together, and 
the present dispute was simply an unfortunate misunderstand- 
ing. The supply voltage at Southend was 230, and the low 
voltage lamps sent (roo to 160 V) would not be wanted there, 
but as defendant supplied all over the country he might have 
wanted them for another place. 

For the defence Mr. HARRISON said he never gave an order for 
low-voltage lamps at all, as they were useless in Southend. He 
had paid for all he had ordered, the high voltage, and considered 
himself entitled to 5 per cent. discount on a 500 lamp order. He 
could not produce an invoice on previous transactions where he 
had been allowed 5 per cent. He offered 9s. for the low voltage 
lamps because he could have made a profit on them in London at 
that price. 

JUDGE CLUER said it was the height of absurdity for a businsss 
man to suggest lamps were no use when he could have made a profit 
on them. He considered plaintiffs must succeed for the full amount 
claimed, and he entered judgment for them for {19 8s., and costs. 


British Thomeon-Houston Co. v. Emergo Economic Lamp Co. 


Two actions, with this title, were in the list for hearing before 
Mr. Justice Russell on Tuesday upon motions for judgment. 

Counsel for plaintiffs said that they were patent actions, and 
came before the Court on motions for judgment by consent. 
Counsel for the defendants had agreed to the form of the orders, 

His lordship accordingly entered judgment - in Accordance with 
the agreed minutes. i 


After providing ft 936 for mortgage interest, £3 828 for debit and 
redemption chafges; {1 747 bank interest, St. ANNE's electricity 
undertaking, during the past year, made a net profit of £I org 
whith has been transferred to the réserve fund, bringing it up to 
£3528. Тһе loan debt outstanding at the close of the year was 
{59 281. Units consumed numbered 2 051 256, an increase of 
203 592, and consumers numbered 3 117, an increase of 603. 


Carthts! Electricity. 2 | biete | 

‘For the year ended Match 3rst last CARLISLE ELECTRICITY: 
UNDERTAKING made а net profit of £587, after paying {247 to the 
consulting engineer who advised the Council with regard’ to the 
éxtension of the works. Inm his report Mr. C. W. Salt, the City 
Electrical Engineer; states that fhe continued increase in the use 
of electricity will shortly necessitate further consideration of how 
fo meet future requirements. The present peak capacity is 3 600kW 
and the maximum demand on the works last year was 3 561 kW. 
When the new turbo-alternator is installed their capacity will be 
increased to 4 збо kW. In the coming winter the demand is expected 
to reach 4 ооо kW. leaving a margin of only збо kW. 
Newport (Moa.) Electricity aud Tramways. 

NEWPORT (MON.) ELECTRICITY UNDERTAKING made a gross 

обе of £43 042 for the year ending March 31st last. After meeting 
interest, sinking fund and: other charges, a net profit of {13 372 
remains, compared with /7 181 last year. The sum of /6 864 has 
been sét aside in aid of the Borough Fund, {1 515 for superseded 
plant, and the balance of £4 993 has been carried to reserve. On 
the TRAMWAYS account the gross profit carried to the net revenue 
account amounted to {19 214, and after meeting interest, sinking 
fund, and other charges, а surplus of £6 298 was shown on the year's 
working, against which had to be placed the debit balance of f4 724 
brought forward from last year, leaving £1 573 to be carried forward, 


Шота Electricity. 7 | | 

| The revenue of ILFORD ELECTRICITY UNDERTAKING for the year 
ended March 31st last was {98 834, compared with £96,430 in the 
previous year. Expenditure amounted to {64 323 (£68 652), 
leaving a gross profit of £34 511 (£27 778). Of this sum, however, 
repayment of capital and interest on mortgage required £19 910, 
payment to tramways revenue account (instalment and interest 
paid for tramways revenue account on machinery used for the 
generation of electricity charged to tramways capital account), 
£557, and Bank interest £670, leaving £13 374 to be carried to the 
reserve and depreciation account, bringing it up to £14 414, out of 
which capital expenditure required /2 306, répayment to G.D. 
fund /2 655 1os., deficit at March 31st, 1921, £1 624, leaving £7 829 
to be carried forward. Units sold totalled 5 160 089, compared with 
5 027 712 in the previous year. 
Halifax Tramweys. ` 

For the year ended March 31st last HALIFAx TRAMWAY DEPART- 
MENT made a net profit of {1 754 against £1 454 in the previous year. 
The profit per car mile was o.211d., as against 0.16d. Expenditure 
amounted to {227 927 compared with £96 007 in 1914 and {234 280 
in 1921. The loan debt at the end of the year was £460 551, and 
the capital redeemed or provided for by sinking fund was £202 385, 
equal to 40°55 per cent. of the original debt. The total capital 
expenditure has been £486 193. Parcels traffic in the year made a 
surplus of £320. . The total income from motor-buses was £3 946, 
compared with {5 868, a decrease of /т 922. The decrease was 
brought about, it is stated, by the inauguration of the trackless 
trolley system on one route, and by a revision of fares. There 
was a loss of £405, though after allowing for expenses which will 
not occur again, the deficit is only £139. 
Sosthport Electricity. 
In his first annual report to the SOUTHPORT ELECTRICITY COM- 

^ MITTEE, Mr. E. Moxon, the Borough Electrical Engineer, states that 
owing to the restriction of supplies during the first few months of 
the year, on account of the coal strike, the reduced consumption 
had the effect of decreasing the load factor on the generation plant 
to 18:2 per cent., a decrease of 13:7 per cent., on the previous year, 
and this increased the total cost per unit sold. There was a deficit 
on the year's working of £9 793 which, together with a debit balance 
carried forward from the previous year makes a total of £14 858 to 
be carried forward to the appropriation account. The total 
revenue for the year amounted to £69 556 compared with 472 718 
for the previous year, a decrease of £3 162, or 4.3 per cent. The 
units sold increased by 190 425 to a total of 4 004 723. From the 
beginning of October, 1921, the charges for electricity for lighting 
and power purposes were reduced by the war increase of 25 per cent. 
being taken off. This being effective during the two heavy winter 
quarters reduced the rcvenue by several thousand pounds, which 

` the financial state of the undertaking was not in a condition to allow. 
Distribution expenses on account of repairs and maintenance of 
mains and services, showed an increase of £3 814, compared with 
the previous year. This is chiefly accounted for by the amount of 
material and time involved in the change-over from the single to the 
three-phase system.. Large commitments on capital account 
‘during the year for electrical equipment, mains, sub-stations, etc., 
call for further annual payments. These will be further increased 
during the next few years on account of the extensions to plant in 
the- generating. station, and laying of the additional ‘feeders, 
distributors, services, etc. | qup 
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New Companies. 


“ALLIANCE CALCAR Co., LTD. ce 988).— Private company. Reg. 
Oct. 13th. Cap.; {500 in fr shares: ОЪјесі and atl other par-. 
ticafars as Bristol Carbidé Co: - a AM DEO 
Neweestie Carbide Ce. 55 wat 

NEWCASTLE CARBIDE Со., ETD. (185 006).—Private company. 
Reg. Oct. 13th. Cap. £500 in £r shares. Particulars as Bristol 
Carbide Co. Reg. office: Room 223, Mansion Housé Chambers, 
II, Queen Victoria Street, E.C. T" 
Metelite Co. —— "EE. | E Pk, y* 

METALITE Co., Lip. (184 750.)—Private company. . Reg 
Oct. зга. Cap., 100 in £1 shares. Electricians, electrical engineers. 
manufacturers of and dealers in electrical appliances, etc. Reg 
office : 11, Fitzroy Square, W.C. | Mer 
“D.H.” Aeeéssories. 8 

" D.H.” ACCESSORIES, Ltp. (184 741.) — Private company. 
Reg. Oct. 3rd. Cap., £100 in £1 shares. Mechanical and electrical. 
engineers, founders, motor engineers ánd accessory manufacturers, 
etc. First directors : J. C. de Hoedt (permanent man. director) and 
W. Carroll, engineer. | | 


Irrediamt Lemp Werks. | | os 
IRRADIANT LAMP Works, Lrp. (184 935.)—Private company, 
Reg. Oct. 11th. Cap., {5000 in fr shares. To carry on the 
business as indicated by the title and that of engineers, electricians, 
etc. First directors: R.C. Wolley, A. R. Warner, J. D. Hauptman. 
Reg. office: 4, Vernon Place, Southampton Row, М.С. 


` Allienee Calear Co. 


Wireless Installations. : | | 

WIRELESS INSTALLATIONS, Lrp. (184,847).—Privaté company. 
Reg. October 6th. Capital, {roo in £r shares. To carry on thé 
business of sellers, manufacturers, assemblers and installers of 
wireless receiving sets, etc. First directors are: Н. С. Phillips and 
Mrs. Beatrice A. Phillips, 12, Grosvenor Road, Westcliff. 


Portmadoc Electrical end Wireless Supplies. | 
PoRTMADOC ELECTRICAL AND WIRELESS SuPPLIES Co., LTD, 
(184,837).—Private company. Reg. October 6th. Capital, £500 
in {1 shares. To carry on the business indicated by title. Perma- 
nent directors are: H. E. Jones, E. D. Jones and G. O. Brown. 
Secretary: E. D. Jones. Reg. office: New Street, Portmadoc. 


Rowe, H de and Co. | К 
Rowe, HYDE AND Co., LTD. (184 818).—Private company. Reg. 
October 6th. Capital, £800 in {1 shares. To carry on the business 
of telegraph, telephone, radio, electrical and general engineers, etc. 
First directors are: D. S. Rowe, H. A. Hyde and L. W. Gomer . 
Solicitor: W. A. Zabell, 11, Queen Victoria Street, E.C. _ | 


E 


H. Stenley Prince. | E ' 

H. STANLEY PRINCE, Lro. (184:874).—Private company. Reg. 
October oth. Capital, £1 ooo in £1 shares. To carry on the busi- 
ness of manufacturers of and dealers in. electrical machinery, 
mechanical and electrical enginecrs, etc. . Subscribers are: H. S. 
Prince and A. F. L. Crawford. Reg. office: 59, Chancery Lane, 


W.C. | 


J. Janes ead Со. | | | "M 

J. Jones AND Co. (NOTTINGHAM), Lrp. (184,876).— Private com- 
pany. Reg. October oth. Capital, £3 500 in {1 shares. To take 
over business of electrical engineer, colliery and mill furnisher, etc., 
carried on by J. Jones at Canal Street, Nottingham, as J. Jones and 
Co. The subscribers, J. Jones and C. Jones, are to appoint the 


first directors. | 


Aute-Bulba. 

AvuTo-BursBs, LTD. (184 991).—Private company. Reg. Oct. 13th. 
Capital, £100 in £r shares. Manufacturers, importers and dis- 
tributors of electric lamps, electric light fittings and electrical 
appliances and apparatus, etc. First directors: G. R. Boyle, D. 
Montrose. Sec.: C. Lazarus. Reg. office: 14-17, Holborn 


Viaduct, E.C. 


Bart: um, Roylence and Со. 

BarTRUM, RovLANCE AND Co., LTD. (184 762).—Private company. 
Reg. October 4th. Capital, £5000 in £t shares. To take over 
business of electrical engineer and contractor carried on by D. H. 
Bartrum as Bartrum, Roylance and Co. First directors: D. H. 
Bartrum (permanent governing and secretary) and A. B. Waldron. 
Reg. office: 46, Victoria Buildings, Manchester. 


Bristol Cerb'd: Co. 

BRISTOL CARBIDE Co., Ltp. (184 993).— Private company. Reg, 
Oct. 13th. Cap., £500 in £1 shares. Manufacturers of and dealers 
in carbide of calcium and similar products, electro-chemical products 
and apparatus, and electrical plant. First directors are: Mrs. E. A. 
Bingham, C. H. Bingham, and C. H. Bingham, jnr. Solicitors : 
Chas. Bingham and Co, r1, Queen Victoria Street, Е.С. 


Merkethill Electric Light end Power Co. x 

MARKETHILL ELECTRIC LIGHT AND Power Co., Lro. (N.I. 52). 
Private company. Reg. in Belfast September 29th. Capital, 
£2 500 in £1 shares. To carry on business as indicated by title. 
First directors are: G. Marshall, J. Morgan, W. Sinton, W. H. 


` Edwards, R. Doyle, R. Small, T. Willis, J. Mallagh and M. Curran. 


Secretary : Geo. D. Taylor. Reg. office: Markethill, co. Armagh: 


* 
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Companies’ Meetings, Reports, etc. 


e | Eastern Telegraph Company. 


The ninety-first ordinary general meeting of the Eastern Telegraph 

Company was held on Tuesday, October 17th, Sir John Denison- 
Pender, G.B.E., K.C.M.G., chairman of the company presiding. 
.. The CHAIRMAN said: Gentlemen, the gross revenue for the year 
was {4124976, as against, for the preceding year, /4 381 856, 
showing a decrease of /256 880. In considering these figures it 
should be borne in mind that the year 1920 produced the highest 
gross revenue in the history of the company, a figure which we could 
scarcely hope to maintain under the adverse conditions of general 
trade depression which affected commercial undertakings generally 
during the period with which we are now dealing. І am pleased to 
say the total expenses for the year show a reduction of £550 682 
when compared with the preceding year, the respective totals being : 
For the year 1920, {2 988 783; for the year 1921, £2 438 10r. 


The Question of Salaries. | 

Several items of expenditure, particularly salaries and wages of 
staff, show increases. Regarding the position of salaries, I explained 
to you fully on a former occasion the principle on which we had dealt 
with this rather difficult problem. In our case the position was com- 
plicated by the adverse effect which the depreciated currency in 
Several countries had on the local salaries abroad. To enable 
us to ascertain with a greater degree of certainty how far the 
new standard scales should be permanently increased so as to 
be more consistent with the altered conditions at home and abroad, 
we decided in the interests of all concernéd to defer the final con- 
sideration of the matter until affairs become more settled and the 
economic conditions more stable. Їп the meantime, we made special 
payments to the staff and granted temporary allowances to. compen- 
sate them for the extra cost of living. As you are aware it has 
always been our policy to consider the welfare of our staff, and the 
special payments and temporary allowances were given on a liberal 
scale. The standard scales were increased in 1920, and finally 
reconstructed and increased as from January Ist, 1921, and a suitable 
reduction made in the special temporary allowances, which are 
£263 000 less than the previous year. Although these special pay- 
ments amount for the year under review to the very substantial sum 
of £433 ooo they will be further reduced as circumstances warrant. 


Increased Profit. | 

The net result of the year’s working shows a profit of £1 686 875 
compared with £1 393 073, or an increase of £293 802, and the final 
balance available for distribution was £332 472 more than for the 
^ preceding year. In 1920 we made a special contribution of £100 ooo 
to the Maintenance Ships Fund, and no similar item appears in this 
year's accounts, but, on the other hand, we had to meet the full extra 
dividend equal to /100 ooo on the ordinary stock consequent upon 
the issue of £1 ооо ooo additional capital raised to provide part of the 
expenditure on the new cables to which I shall refer later. Not only 
have we been able to maintain the dividend of 10 per cent. free of tax, 
but we have also carried to reserve the same amount that we have 
transferred to that fund for the past five years, viz., {500 ооо, and to 
carry forward the substantial balance of £568 ooo. 


New Cables. 

I referred at our last meeting to the work on hand in connection 
with the laying of additional cables and the renewal of certain 
sections of our main line cables. In addition to the one million 
pounds provided by the increased capital, we have since the armistice 
met out of our general reserve fund an additional sum of over two 
and a quarter million pounds. Up to the date of these accounts we 
have expended a further £700 ooo, which will be dealt with at a later 
date together with the balance of the cost of the new cables to be laid 
to compiete the programme previously foreshadowed for strengthen- 
ing Our main lines to the far East in conjunction with our associated 
company the Eastern Entension. When the whole work is completed 
it will place us in a very strong position and enable us to cope with 
a heavy tratfic with credit to ourselves and to the satisfaction of our 
customers, We hope to complete our programme early next year, 
when we shall be in a position to deal satisfactorily with any 
eventuality that may arise. We have been working in close co- 
operation with H.M. Post Office acting on behalf of the various 
Government Departments and with India and South Africa, and 
it has been agreed to extend our landing rights for twenty-five 
years, subject to the right of the British Government. to acquire by 
purchase the whole of our cables, plant, land and stations, etc., or 
such part as would be mutually agreed. 


Communication with Australia. 

We however do not think that H.M. Post Office is treating us fairly 
in the matter of competition for Australian trafic. Owing to the 
practical monopoly they have for the collection and delivery of 
telegrams at their offices all over the country they are actively 
supporting the Pacific Cable Board route against our route to 
Australia. We have to rely upon the Post Office in the Provinces 
for the collection and delivery of our traffics except at some large 
commercial centres where we have established our own offices. 
We rent land lines from the Post Office so as to bring these branch 
stations into direct communications with our principal office in 
London, but although the Government inland charge is saved, this 
service is run at a loss purely and solely for the safety and expedition 
of the telegrams of our clients. You will also have noticed the 
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‘practice lately adopted of obliterating stamps on envelopes contain- 


ing the correspondence of the public—including our own—soliciting 


the public to send telegrams by the Government Pacific route to 
Australia. We have asked for a similar facility to advertise our 
route but the request has been refused. This is not treating us fairly, 
and to use a common expression is certainly not playing the game. 
To meet the abnormal expenditure on new cables, etc., we realised 
part of our Reserve Fund Investments, and incurred thereby a loss of 
£122 798, but I am glad to be able to say that as provision had been 
made in past years for the depreciation in the value of the securities, 
we withdrew {90 ooo from that special fund and charged the balance 
of the loss against the General Reserve Fund. There still remains 
{т ооо ooo in the fund set aside as a provision on account of 
investment fluctuations, which at the date of these accounts was 
more than sufficient to meet the difference between the cost of the 
Reserve Fund Investments and their value as at December 31st, 1921 . 


Alternetive Route to India. | 

We are informed hy our friends, the Indo-European Telegraph 
Company, that they hope to have their line between Great Britain 
and Teheran restored shortly. This line, in conjunction with the 
Indo-European Telegraph Department’s system via the Persian Gulf, 
will restore the alternative route-to India which was interrupted when 
war broke out. Weare glad to know that there is a likelihood of this 
route being re-established at an early date. Our Telegraph Ship 
*' Electra " is 37 years old, and would require a very large expenditure 
to render her efficient for future service. In view of her age and 
the amount of the renewal we have decided to withdraw her shortly 
from further service. We therefore invited tenders for a new twin 
screw. vessel adaptable for either coal or oil fuel, with greater cable 
carrying capacity. The tender of Messrs. John Brown and Co., of 
Clydebank, has been accepted, and we hope this valuable addition 
to our fleet will be commissioned in the autumn of next year. 

The report and accounts were then adopted, and the dividends 
set out in our last issue were approved. ©. ` 

The retiring directors, Sir CHARLES STEWART Appis, K.C.M.G., 
and Mr. Francis ALEX. JOHNSTON, were then re-elected, and the 
auditors, Messrs. Deloitte, Plender, Griffiths and .Co., re-appointed. 
. The CHAIRMAN announced that Mr. A. R. HARDIE was retiring 
from the Secretaryship and had been elected to a seat on the Board. 
Mr. Hardie, who was retiring on a well-earned pension, joined the 
Eastern Company in 1870, was appointed accountant-in-chief in 
1886 and secretary in 1903. The shareholders all know Mr. 
Hardie, but, having worked with him for so many years, he (the 


` Chairman) knew him better than any of them, and he was glad that 


they would have the benefit of his co-operation, ability and experience 
on the Board. He moved a resolution expressing approval of Mr. 
Hardie's election as a director and increasing the directors' remunera- 
tion so as to provide for the additional director. 

Viscount PIRRIE, K.P., seconded the resolution, and it was carricd 
with acclamation. е 


Eastern Extension, Australasia and China 


Telegraph Company. 

The eighty-eighth ordinary general meeting of the Eastern 
Extension, Australasia and China Telegraph Company was 
held оп Wednesday, October 18th, Sir John Denison-Pender, 
G.B.E., K.C.M.G., chairman of the company, presiding. 

The CHAIRMAN referred, with regret, to the death, on August 29th, 
of the General Manager and Secretary, Mr. F. E. Hesse. Mr. Hesse 
had served the Company for just 50 years. 

In presenting the report and accounts, the Chairman said, 
I wish to call your attention to the fact that the deferment of the 
annual general meeting to this late date has not caused incon- 
venience to shareholders, as warrants for the final dividend were 
posted on May 15th last. 


| Revenue and Expenditure. 

Gross receipts for 1921 amounted to £2 394 324, against £2 514 824 
for 1920, a decrease of £120 500, due to the general depression in 
trade, but it is well to note that the revenue still stands at a high 
figure, as compared with pre-war years. The working and other 
expenses amounted to £1 051 684, against £I 196 241 for 1920, 
showing a decrease of £144 557. This is mainly accounted for by the 
reduction in the item '' Special Payments to Staff and Temporary 
Allowances, etc." (£108 370). The Excess Profits Duty having 
been abolished, there is also a big reduction in the item for Taxation, 
namely, £481 285. The balance we have to deal with is £1 127 100, 
plus the carry forward from 1920 of £80779, making altogether 
£1 207 880. 


Provision for Reserve Fund and Divideede. 

From this sum, £500 ooo has been transferred to General Reserve 
Fund; ўдоо ооо paid in dividends; and the balance, {£307 880, 
it is proposed to carry forward to the 1922 account. The amount 
placed to General Reserve Fund has been increased by £50 ooo, 
that is, from £450 ооо to £500 ооо. Your directors consider it 
advisable to make this further provision to meet expenditurc in 
connection with the laying of new cables. They also consider that, 
jn view of the decrease in traffic receipts, as evidenced by the returns 
for the first six months of the current year, it is expedient to carry 
forward the sum of £307 880 to the account for 1922. 


New Cables, € ffices and Staff Houses. : 
Further capital expenditure has bcen incurred during 1921 to 
the amount of £409 740, of which £280 265 represents the balance 
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of the cost of the Madras-Singapore Direct 
new offices and houses for the staff, etc. 
"Traffic Delays. 
- Since I last had the pleasure of addressing you, I am glad to 
state that delays in the transmission of Far East and other traffics 
have been very greatly reduced ; in fact, but for temporary mis- 
fortunes, such as interruptions of important sections, it may be said 
that, after taking into consideration the volume of traffic to be 
carried, transmission has been quite satisfactorily dealt with. 
A new cable between Madras and Singapore was successfully laid 
and opened for traffic on April 18th, 1921. A contract has since 
been entered into with the Telegraph Construction and Maintenance 
Company for the manufacture of a cable to be laid between Colombo 
and Penang, which we hope to have working in April next. When 
this has been effected, it is confidently hoped that we shall be in a 
position to give a good and fast service to the Far East by having 
a margin in cable capacity in the event of temporary interruptions 
of main line cables, which have, for the past few years, caused 
considerable delay when repairs have had to be carried out. 


Automatic Apparatus. ' ; 

The work of installing automatic apparatus is being pressed on 
as much as possible, which, it is hoped, will eventually lead to a 
reduction in working expenses, 
tus has been installed and successfully worked at our Cocos Station, 
whereby a reduction of seven operators was effected in the number 
of staff required. The Great Northern Telegraph Company,’ with 
whom, in the interest of general cable communication, we are 
associated; and whose lines across Russia and Siberia to China and 
Japan have been interrupted since 1914, have recently been able 
to restore their communication with those points. Although this 
has, so far, not been quite satisfactory, owing to the difficulties 
against which they have to contend, it is hoped that before long 
their service will improve, thus enabling them to take their share 
in the transmission of Far East traffic. 


Land and Buildings. — = ` 

Owing to the increased number of cables now in operation at 
Singapore, and to the additional space required for new apparatus, 
we have been obliged to undertake the construction of a new office 
at that station, which it is hoped will be completed and occupied in 
about eighteen months from this date. It has also been found 
necessary to provide new offices at Melbourne and Sydney, at 
which places properties have been purchased, and plans for the 
reconstruction of the buildings are under consideration. Houses 
for the staff have been purchased or built at Singapore, Shanghai, 
Batavia, Hongkong, Penang and Medan. The provision of these 
houses, although entailing a heavy expenditure, has proved beneficial 
to the health and comfort of our employés, a matter which always 
receives the first consideration of the board. 


Cable, and {129 475 


Gov-rnment Competition. 

The CHAIRMAN concluded his speech by referring to the stamping 
of letters by the Post Office '* Telegraph to Australia by the Pacific 
-Route.” It was not playing the game, and it was a dangerous 
principle for the public to admit, as no one knew where it would stop. 

The report and accounts, abstracted in our last issue, were 
-then adopted, and the dividend of то per cent. for the year ended 
December 31st, 1921, was approved. 

The retiring directors, Sir John Denison-Pender, G.B.E., K.C.M.G., 
and Mr. John H. Wilson, C.B.E., were re-elected, and the auditors, 
Messrs. Deloitte, Plender, Griffiths and Co., were re-appointed. 


The CuBAN TELEPHONE Co. announce a dividend of $1} per 
share, less tax, on the common stock. 

The NORTHERN STATES PowER Co. have declared a dividend of 
$2 per share, less tax, on the common stock. 

The directors of the BRAZILIAN TRACTION LIGHT AND POWER 
CoMPANY have declared a dividend of 1 per cent. on the ordinary 
stock. 

The INDO-EUROPEAN TELEGRAPH CoMPANY have declared an in- 
terim dividend at the rate of 5 per cent. per annum (tax free), pay- 
able November rst. 

The DiRECT UNITED STATES CABLE Co. announce an interim 
dividend of 4s. per share (less tax) for the six months ended Sep- 
tember 30th, payable 31st inst. 

The profit of the BRITISH ELECTRIC TRANSFORMER Co. for the 
half-year ended June 30th amounted to £9 266, compared with 

£51 983 for same period of 1921. 

VERA CRUZ ELECTRIC Ілснт POWER AND TRACTION, LTD., have 
declared an interim dividend of 5 per cent. (actual) on the ordinary 
shares, payable November 24th. : 

_ The directors of the ANGLO-AMERICAN TELEGRAPH Co, announce 
an interim dividend for the quarter ended September 30, of 15s. per 
cent. on the ordinary stock, and £1 105. per cent. on the preferred 
stock, less tax. 
. The directors of the Costa Rica ELECTRIC LIGHT AND TRACTION 
Co. have decided to pay the fourth issue of the deferred interest 
warrants, serial No. 43, due July ist, 1919, on November rst, 
. together with accrued interest for three years and three months to 
. the 31st inst. | 

‚Тһе net income of the MonTREAL Tramways Co. for the year 

ended June 30th was $524 004, out of which four quarterly dividends 


The: Electrician. — 


During the past year such appara-’ 


-will call for considerable finance for some time to come, 
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of 23 per cent. éach have been paid. То the balance hasbeen added 
the surplus of $916 709 brought forward, and after deducting 
$198 388 for two ‘deferred quarterly: dividends on Common stock 
to September 30th, 1919, the surplus carried forward was $844 893. 
: The.gross revenue of the WEsT AFRICAN TELEGRAPH COMPANY 
for 1921 was.{76 323 and the expenses were {46 521, leaving a 
surplus of £29 801, plus {£4176 income-tax refunded, making 
£33978. A sum of ќт 134 has been provided for corporation tax 
and £20 ooo transferred to general reserve. The directors recom- 
mend payment of a dividend of 4 per cent. (tax free), leaving £3 599 
to carry forward. MN 


The profit of DRAKE AND GORHAM for the year ended June 3oth, 

after payment of all charges and making provision for contingencies, 
was £4 004, making, with £5 768 brought in, plus £3 669 reserved 
but not required for excess profits duty, £13 441. The directors 
propose to pay a dividend at 4 per cent. for the year, writing down 
goodwill to £15 ooo by £1 237, to special reserve £3 750, carrying 
forward £3 454. - ; 
7 At the meeting of the TRAFFORD Park ЕѕтАТЕЅ last week it was 
stated that the past year's profit was {1 880 less than in the previous 
year, due to the drop of nearly a million in the number of passengers 
carried. The tramways had served their purpose well, but the time 
had come when they must be reconstructed, an anticipation fully 
provided for in their books by very ample depreciation. The 
approximate cost of reconstruction was £50 ooo. 


The following companies will be STRUCK OFF THE REGISTER OF 
Joint Stock CoMPANIES, unless cause to the contrary is shown 
before January roth next :—Central Argentine Light and Power Co., 
City of Ely Electric Light and Power Co., Domestic Electric Co., 
Elpo Electrical Engineering Co., Lancashire Electrical Engineering 
Co., Lytham Electric Light and Power Co., National Electric 
Engineering Co., National Fire Alarm Co., Triplex Arc Lamp Co. 


An extraordinary meeting of the SHROPSHIRE, WORCESTERSHIRE 
AND STAFFORDSHIRE ELEGTRIC POWER Co. is to bg held on the 
25th inst., to consider a resolution that the Severn Main Power 
Supply Co. be a separate undertaking of the company. The capital 
and moneys authorised to be raised, 150 оф shares of £1 each, 
numbers 660 oo1 to 810 000, inclusive, and borrowing powers to the 
extent of £850 ooo are to form the separate capital of the company 
jn respect of the Severn Main Power Supply. 


The profit of SiR W. С. ARMSTRONG, WHITWORTH AND Co. for 
1921 (after charging £227 172 for Debenture interest) was £438 888 
and, with £921 328 brought in, the total is {1 360 216. Dividends 
paid absorbed £528 125, leaving to be carried forward £832 091. 
The ordinary dividend amounted to rs. per share, less tax, for the 
year. Notwithstanding the continued depression in trade and 
industrial disputes, the company has been able to secure some 
special contracts, and the directors hope to secure other important 
work, regarding which negotiations arein progress. The business 
of Charles Walmsley and Co., manufacturers of paper-making 
machinery, was recently acquired. 

In a circular issued by MARCONI'S WIRELESS TELEGRAPH Co. it is 
pointed out that the important developments of business which 
‘have recently taken place, and the further developments which are 
pending, will involve considerable additional capital outlay. In 
particular, the substantial business both at home and abroad in 
broadcasting, though adding materially to the company's page 

e 
directors therefore propose that additional funds should be obtained 
by the creation of £3 ооо ооо short term convertible debenture 
stock, of which it is intended to issue £1 500 ooo forthwith. This 
will involve an extension of the borrowing powers and also, in order 
to provide for conversion rights, an increase of the ordinary share 
capital. An extraordinary general meeting is being held to-day 
(Friday) for the purpose of authorising an increase of the capital by 
the creation of 1 ooo ooo new ordinary shares of ќт each, and also 
authorising the directors to borrow up to the nominal capital. 

The report of the ELECTROLYTIC ZINC COMPANY OF AUSTRALIA 
for the year ended June 30th states that the plant has been in opera- 
tion for seven months and the production represents about one- 
fourth of the estimated annual output with the full зо ооо н.р. 
Improvements have been effected in the process and its application, 
and there are possibilities of further satisfactory developments. 
Constructional work is approaching completion, and the full plant, 
with estimated output 120 tons zinc daily, should be ready before 
January Ist next, when the entire 30 ooo H.P. should be available. 
'The anticipation that the hydro-electric department would be ready 
to supply the third block of power some months before contract 
date has proved impossible of realisation. A contract has been 
made for an additional 3000 H.P. in July, 1923, for utilisation 
principally for subsidiary industries. The profit on the working for 
seven months, after allowing £29 ooo depreciation, was £93 841. With 
£1 492 from property and sundry receipts, and deducting £12 789, 
proportion of administrative expenses chargeable to productive 
operations, and providing £5 950 for income-taxes, the balance was 
£76 594. A balance of £11 358 being the debit of profit and loss 
account for the five months prior to the starting up of the 15 000 H.P. 
plant, is being carried to general development account. For the 


| period under review two dividends were declared on the preference 


shares and absorbed /76 518, leaving only £28 298, or 6.1742d. per 
share of accrued dividend to June 3oth, 1922. | 
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: ' County Court Judgments. E 
— The publication of extracts from the “ Registry 


„ ; 


,[Nors.—Th | | | 
County Court Judgments ” does not imply 
pest of the persons named. Many of the jud 
en. settled between me раса о paid. R | 
ате not necessarily for debts. ey 

Registry makes no distinction. 
the Registry if satisfied in the Court books within 21 ауз.) 
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r4 


n 


ents may have 


ADDIE AND HARTLEY, 63; Lancaster Avenue, Fennel Street, . 


чын electrical contractors. £18 65. 10а. September 

.., 12th. | QUE | . 

GARNETT, F., 41, Bolton Street, Ramsbottom, electrical engineer, 

- £34.0s. 11d. September r5th, — | | | 

НАХВҮ AND BRADY, East Parade, Harrogate, electrical con- 
tractors. {£13 11s. gd. September 15th. 

JONES AND CO, 3r, Berkeley Street, Gravesend, electricians. 
£10 17s. 1rd. August zogth. 

PIONEER ELECTRIC TRANSIT CO., Stákeford, manufacturing 
. electrical engineers. £11 9s. rod. August 29th. . mE 
RADCLIFFE, Frederick, 6, Carr Road, Walthamstow, electrical 

engineer and contractor. {14 19s. 6d. September 6th. 


bee 


PI Bills of Sale. | | 
BENNETT, Albert Richard, 119, Blackfriars Road, Southwark, 
~ electric apparatus maker.. October 6th. . £30. . . . 
BURFORD, Henry Hubert, Dartrey, Cremorne Road, Four Oaks, 
and 47, Newhall Hill, Birmingham, electrical engineer. October 
gth. £500. 


4 


Mortgages and Charges on Limited Companies. 
EXUNorX.—The Companies Act of 1908 provides that every Mort- 
gage.or Charge, as described therein, shall be'registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 


The following Mortgages and Charges 
| to the 


esent creation, as specified in the last available Annu 

is also given—marked with an *—followed by the date of the 

Summary, but such total may have been reduced.] 5 

EGHAM AND STAINES ELECTRICITY СО., LTD. (late EGHAM 
AND DISTRICT ELECTRIC LIGHT CO. LTD.). Regis- 
tered October 3rd, £50 ooo rst debenture, to Treasury Solicitor ; 
charged on land at Egham, also general charge. */17 ооо. 
April 4th, 1921. . | 

ELECTRICAL ENGINEERING (WEST BROMWICH), LTD: 
Registered September 29th, £1 300. further charge, to T. A- 
Nightingale, Bilhay Street, West Bromwich, iron merchant» 
and another; charged on 402, High Street, West Bromwich. 
*Nil January 13th, 1921. 

ELYJGAS AND ELECTRICITY CO., LTD. (late CITY OF ELY 
GAS CO., LTD.). Registered October 4th, £1 боо debentures 

. issued in substitution for £1 ooo paid off and a balance of £600 

not previously issued, part of £4 500; general charge. *£2 goo. 
July 15th, 1922. i 

HADDEN (J.) AND CO., LTD., London, W., dealers in electric 
fittings, etc. Registered September 29th, £2 716 debenture, 


to Branch Nominees, Ltd., 15, Bishopsgate, E.C.; general 
charge. *Nil. December 315, 1912. 
MICKELWRIGHT, LTD., Alperton, electrical engineers. Regis- 


tered September 27th, mortgage securing £250 (inclusive of 

{100 previously advanced), to J. H. Castell, 106, Vaughan Road, 

Harrow, engineer, and another; charged on plant, machinery 
and stock-in-trade. *f100. January 14th, 1922. 

MOODYS, LTD., London, N.W., electrical engineers. Registered 
October 3rd, £200 debenture, to W. A. J. Osborne, 119, Finsbury 
Pavement, E.C.; general charge. 

SPECIALITIES (LIVERPOOL), LTD., electrical manufacturers. 
Registered October 2nd, £500 debenture, to Anti-Vibration 
Electric Lamp Co., Ltd., 3, Love Lane, E.C.; general charge. 


Private Meetings, etc. 
[Inclusion under this heading does not necessarily imply failure, 


Many private meetings ave called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 


JOHN BROTHERTON, LTD., Wolverhampton.—A meeting of 
. creditors was held at the Victoria Hotel, Wolverhampton, 
‚ recently, when it was reported that the company had gone 
into voluntary liquidation with Mr. M. Wilkie, C.A., of 22, 
Darlington Street, Wolverhampton, as liquidator. The latter 
had also been appointed as receiver for the bank on July 25th 
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“last. Thestdtement of affairs presented showed total Habilities’ 
of £25 431, of which £23 731 was due td the tråde, апа £1 046 
to partly secured creditors. The assets were estimated (ө, . 

.' realise {47 307, from which һаа о be deducted £1,500 repre- — 

senting an estimated loss since thé receiver’s appointment, 

-and £36 195 for debentures and preferential claims. The 
net assets, therefore, dfhounted to £9 712, or a deficiency as 

regarded the unsecured creditors of £15 719. The assets coti- 
sisted of cash in hand, £12; stock in trade, £18 545;° free- 
hold works, land, and machinery, £25 ooo ; and Book debts, 
£3 750. Тһе present position was attributed to the slump 
in trade which followed the armistice, and heavy loss on the 
realisation of the stock. It was decided to confirm the volun- 
tary liquidation of the company with Mr. Wilkie as liquidator. 


E London Gazette.  — E 
The following information is taken from printed reports, but we. 
cannot be responsible for any errors thai may oceur. 

Notice of Dividend, | | E 7 E | 

COUPE, George Francis, 2, Spring Gardens, Stockport,’ electrical 

engineer. Amount per /, rod. First and final. Payable, 

October 23rd, Official Receiver’s Offices, Byrom Street, Man- 

_ chester. | DAMM i i 

Notices of Intended Dividends. cits in hee ae 

DEPLEDGE,. Robert Adrian, 53,. Frodingham Road, Scunthorpe, 
Lincs; electrical engineer. Last day for receiving . proofs, 
October 28th. Trustee, S. M. Forrester, r, Town Hall Street, 
Grimsby. 2» ak VO NOTE NS 

MARTLAND, Frederick James, Albion Yard, Millgate, Wigan, 
trading as FRED MARTLAND. AND CO, electrical Var d 
Last day for receiving proofs, October 28th. Trustee, E, D. 
Symond, Official Receiver, 11, Dale Street, Liverpool. 


Partnerships Dissolved. . . Я "I TCR 
T. W. CRAIG AND CO. (Thomas Wilkinson CRAIG and Evelyn 
Harvey WELLS), electrical engineers, 3, Church , Road, 
. Waterloo, Lancaster, by mutual consent as from October 14th, 
1922. Debts received or paid by R. T. Golding, 41, North 
. John Street, Liverpool, chartered accountant. Get, aa 
LEE AND BUFTON (Harry BUFTON, William MARPLES, and 
Charles. MARPLES), electrical engineers, Fornham Street, 
Sheffield, by mutual consent as from August 31st, 1922, so far 
as concerns C. Marples, who retires from the firm. Debts 
received and paid by H. Bufton and W. Marples, who wil 
continue the business. 


Bankruptcy Proceedings. 

HAXBY, Charles Johnson, and BRADY, Edward, trading as 
HAXBY AND BRADY, 1A, East Parade, Harrogate, York- 
shire, electrical engineers. The first meeting of creditors was 
held on October 15th at the Court House, Raglan Street, 
Harrogate. The statement of affairs showed gross liabilities 
£538, assets £314, a deficiency of £193. Debtors attributed 
their failure to insufficient capital, keen competition, bad 
debts and law costs. The case, being a summary one, was left 
in the hands of the Official Receiver as trustee. The following 
are creditors :—Albion Electric Stores, Leeds, 429; Baxindale 
and Co., Ltd., Manchester, {14 ; Chadwick, E., Harrogate, £32; 
Shanks, D., and Co., Ltd., Birmingham, £11 ; Electric and 
General Stores, Ltd., Leeds, £83; Electric, Engineering 
and Equipment Co., Ltd., London, £11; Edison and Swan 
Electric Co., Ltd., Ponders End, £22; Falk, Stadelmann and 
Co., Ltd., Manchester, {27; Fox, W. Dundas, Bradford, £20; 
Morley, T. B., and Co., Ltd., Hull, £11; Russell, J., and Co., 
Ltd., Leeds, £15; Siemens Supplies Co., Ltd., London, £29; 
New Italian Art Association, Ltd., London, 410; Wilson, 
Nartnell and Co., Ltd., Leeds, £16; Parr, Harold, Harrogate, 
{ 10. 

HUMPHRY, George William, trading as HUMPHRY ELECTRIC 
CO., 24, Broad Quay, Bristol, electrical engineer. The state- 
ment of affairs shows liabilities £467, assets estimated to realise 
£338, from which preferential claims of £27 12s. 8d. have to be 
deducted, leaving net assets of £311, or a deficiency of 4156. 
Debtor attributes his failure to bad trade, loss of capital of 
[08 invested in Farrow's Bank, Ltd., and depreciation of 
shares for £500 invested in an electrical company. It appears 
that after being employed as an electrical engineer until 1905, 
he took a course of technical training, and in 1911 commenced 
as a consulting engineer. In 1914 he obtained an engineenng 
appointment, which he had to give up in March, 1915, on 
account of ill-health. In 1917 he commenced business as an 
electrical engineer as the Electrical Repair Co. His capital 
consisted of /3o in cash, but in addition he had two houses 
of the value of £600. In 1919 he removed to 25, Warwick 
Road, Baptist Mills, Bristol. In April, 1920, he was appointed 
a director and engineer of a company at Avonmouth, and until 
December, 1920, he was employed in purchasing the necessary 
machinery and carrying. out the work of installation. of the 
company. -> > | aue 


heiss 1922 
"Tenders Invited and Accepted. 


UNTTED KINGDOM: | : | ` 

SHEFFIELD CORPORATION, October 21st.—100 tramway poles. to 
British standard specification and 50 mild steel brackets. fe of 
tender from the General Manager, Tramways Department, Sheffield. 

KENT County Сормси, October 2rst. —Supply of oil engines, 
dynamos, switchboard and battery, and alterations and additions to 
wiring, ete., at Lenham Sanatorium. Specifications, etc., from Mr. 
T. J. К, Kiernan, 17, Victoria Street, London, S.W.1. 

RHONDDA URBAN CoUNcIL, October 2 3rd. —One 100 kVA three- 
phase static transformer. Specification, etc., from Mr. J. M. 
Bowman, Electricity Works, Porth, Glam. 

.-RoMFORD GUARDIANS, October 23rd.—Wiring and fitting at the 
hospital. Particulars from the Master of the Workhouse. 

DUBLIN ELECTRICITY AND PUBLIC LIGHTING COMMITTEE. Octo- 
ber 23rd.— Extra high tension and other switchgear and accessories. 
Specification, etc., from the City Electrical Engineer. 

. MANCHESTER TRAMWAYS COMMITTEE, od 24th.— Electric 
goods cage-lift. Specifications from Mr. Н. Mattinson, 55, Picca- 
dilly, Manchester. . .., | 

MANCHESTER EDUCATION. COMMITTEE. October 25th.—Electric 
light wiring and fitting Seymour Road (Clayton) and Mansfield 
Street (Ardwick) schools. Specifications, etc., can be obtained at 
the Education offices, Deansgate, Manchester, 

NOTTINGHAM CoRPORATION, October 27th.—Two 650 kVA three- 
phase, two.9oo kVA six-phase, and one 150 kVA single-phase static 
transformers (section C); three steam turbine driven boiler feed 
pumps, each for 25 ooo gallons per hour; with three exhaust steam 
heating nozzles (section G) ; four gravity bucket coal conveyors, 
with crushers, etc. (section L); and accumulators, etc. (section M), 
for.the North Wilford power station. Specifications, etc., from 
ect Cardew and Rider, 8, Queen Anne's Gate, Westminster, 

I 

ROCHDALE GUARDIANS. November Ist.—Electric lift in hospital 
block at Birch Hill, Dearnley, near Rochdale. Tenders and 
specifications to the Clerk, Union Offices, Townhead, Rochdale. 


WIcKLow UrBan Council, November 4th.—Semi-Diesel engines 
and dynamos, booster, switchboard, battery, overhead mains and 
house services.. Specifications, etc., from J. P. Tierney and Co. 

. 44, Kildare Street, Dublin. 

LoNpoN County CouNciL, November 6th —Control panel and 
switchgear connections for No. 4 generator at the Greenwich power 
station. Specifications, etc., from the Clerk of the Council, Room 
215, County Hall, Westminster Bridge, S.E.1. 

ABERDEEN CORPORATION, November roth.—One 10000 kW 
turbo-alternator with surface condenser auxiliaries. Specification 
and form of tender from the City Electrical Engineer, Millburn 
Street, Aberdeen. 

LEEDS CORPORATION. November Ioth.—Six or twelve months’ 
supply of iron castings for the Electricity Department. Specifica- 
tion and form of tender from the manager, Mr. C. N. Hefford, 1, 
Whitehall Road, Leeds. 

BRISTOL CORPORATION, November 14th.—One 4 ooo kVA single 

. phase (93 periodicity) continuously rated steam turbo-alternator, 
complete with condensing plant. Specification and form of tender 
from Mr. H. Faraday Proctor, Chief Engineer and General Manager, 
The Exchange, Bristol. 

EDINBURGH CORPORATION, November I4th.—Eight automatic 
tramway point controllers. Specifications, etc., from the Tramways 
Manager, 2, St. James Square, Edinburgh. 

EDINBURGH CORPORATION, November 
covered tramcar bodies. Specifications, etc., 
2, St. James Square, Edinburgh. 

BIRMINGHAM CORPORATION, November 27th.—Extra high tension 
switch panels and other apparatus for the Electric Supply Depart- 
ment. Specifications, etc., from Mr. R. A. Chattock, City Electrical 
Engineer, 14, Dale End, Birmingham. 


AUSTRALIA. 

COMMONWEALTH OF AUSTRALIA, November 15th.—1 450 tubular 
galvanised poles (Schedule W.A. 755); November 16th—insulated 
‘signal cable (schedule 958); November 21st—switchboard parts 
(schedule 67) ; December 12th—1 416 switchboards (schedule V68) ; 
January roth—telegraph power plant (schedule W.A.647). Tender 
forms, etc., from the Supply Ofticer, Room 101, Australia House, 
Strand, London, W.C.2. 

VICTORIAN RAILWAY COMMISSIONERS, November 29th.*—In- 
dustrial storage-battery truck (to carry 4000 lbs. at five miles an 
hour) with alkaline battery with suthcient capacity for eight-hour 
working day.. 


BRAZIL. An 
.S. Luiz ро "MARANHAO MUNICIPALITY; November 27th.*— 
Thirty years' concession for extension of electricity supply and 
tramway pU | 


I4th.—Fifty-six top- 
from the Manager, 


INDIA. - — "PC | | 

= GREAT INDIAN PENINSULA. RAILWAY. Co. October 24th.— 
Fncandescent: lamps, boiler plates, copper plates, rods and ingots, 
paints, etc. анон from the Secretary, 28, Copthall Avenue, 


London, E.C.2 


The. Electriciad.: 


Boric Acid (Crystals). Per ton £60, 
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HIGH COMMISSIONER FOR- NDIA, . October. 27th.—Electric jib 
crane and electric overhead crane, copper plates, boiler plates, steel 
sheets, etc. Forms, of tender from the Director-General, Stores 
Department (Branch No. 10), ео Road, London, S. E.r. 


MONTEVIDEO, . ii 

STATE ELECTRIGIIY . Suprty Works, ЕЕ Noverit 
Irth.*—Turbo-altetnator of 16 ооо kW capacity to run at 3 000 
revs, per min., with condensing plant and accessories. | i 


NEW ZEALAND. T 
DuNEDIN City. Counci, December 8th. *- One 150 H. Р; шош. L 

and reduction gear; motor to run at 600 revs. per min. on three-phase 

2 850 V 50 cycle supply. | 


SOUTH AFRICA. 

JOHANNESBURG MUNICIPAL CouNciL, November 16th. *-Fout- | 
or more double (or single) deck tramcar bodies; 15 or more double 
(or single) deck bogie tramcars, with truck and equipment (Contract 
966) ; also 28 tramcar gear wheels (Contract 955). 

PRETORIA MUNICIPALITY, November 2oth.*—Switchgear, in- 
cluding 31.h.t..ironclad trucks and 24 1.t. panels ; 20 transformers, 
from 30 to 37 5kVA ; and three core and split conductor h.t. cables 
(20 463 yards in all). . These. requirements (Contract 14) are in 
connection with the Electric Light a and Power Department’: S I920 
extensions. 


The Manchester Armature Repair Co.'s tender has been accepted 
by Lowestort Council for supply of 150 armature coils. 


ORANGE (N.S.W.) Municipal Council have accepted the tender . 
of the Australian General Electric Company for machinery for the 
Council's new electricity works, at £7 ooo.—Reuter's Trade Service , 

The METROPOLITAN WATER Boarp are recommended to accept ` 
the revised tender of J. Cochrane (Barrhead), Ltd., for two oil 
engines and well and surface pumps, with English electric motors 
at {17 010 (original tender £19 310). Twenty-two tenders were 
received ranging from £17 670 to £28 393. | 

SUNDERLAND Corporation have accepted the following tender: 
Pirelli General Cable Works, and British Insulated and Helsby ` 
Cables Co., lt. cables; W. T. Henley's Telegraph Works Co., - 
feeder pillars ; ` Ballantine and Sons, manhole frames and covers ; 
Jos. Thompson and Co., capping and casing. 

WESTON-SUPER- MARE Council had before them ‘at their’ last 
meeting a motion that the tender of the Weston-super-Mare and 
District Electric Supply Co. be accepted for the lighting of the 
Boulevard, High Street, and Waterloo Street, for five years, апа: 
that the gas company's offer be accepted for the remainder ef 
the town. An amendment to add seven other streets to- the , 
Electric Supply Co.'s contract was carried. 


Prices of i Chemicals, ete, 


TozsDpAY, October: 17, 
.. .Dego. 


Copper— Price. _ Inc. 
Best Selected  .. per ton /65 то о — -o = 
Electro Wirebars .. ii -£71 15 0 58. — 
H.C. Wire, basis .. per lb. оз. ода. — Ad 
Sheet ee ee РТ) os, 10 Ња. ME oux a 
Phosphor Bronze Wire (Telephone)— 
Phosphor Bronze Wire, 
basis .. рег lb. 1з. 24d — йа. 
Brass 60/40— 
od, basis ee ” 7d. — nd 
Sheet, basis ee ry) 93d. Е € 
Wire, basis ee pa todd. — — 
Pig Ivon— | 
Cleveland Warrants perton £417 6 — n 
Galvanised steel | 
wire, basis 8 S.W.G._,, £18 о o zs = 
Lead Pig— 
English .. {26 15 О тоз. = 
Foreign or Colonial ^ £25 10 o 7s. 6d. — 
Tín— 
Ingot T sie Ri £169 0 o £5 os. — 
Wire, basis .. per Ib. 28. 3$d. id. — 
Aluminium Ingots  .. perton {100 о o — — 
Speltey .. ar ee ii £33 15 о 153. — 
Mercury si .. per bottle £12 15 о — 15s. 


Sodium Chlorate— Per lb. 3d. 
Sulphuric Acid (Pyrites, 168°) 
рег ton, {7 103 — 

Copper Sulphate.— Per ton, 

. £26 5з. ' 
Rubber.— Para fine, 11jd.; plantation rst latex, тод. | 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubrer pues by Ws T. Mene Crea 


Sulphur (Flowers)—Ton {9 

(Roll-Brimstone)— per ton - 
£8 103. 

Sodium Bichromate.— Per lb. 5d. 


a0 


Works Company. 


' * Particulars from the Department-of Overseas Trade... 


Patent Record. 
APPLICATIONS FOR PATENTS. 


October 2nd. 


.26 482 7. В. Grocott. Carbon holder for projection arc lam 

26 487 E. Reuss and V. Rosrrts. Means for regulating supply of liquid’ to electro- 
lytic apparatus. . 3 

26 489 S. К. BERRISFORD. Electric hand lamps. 

26 506 CAMPBELL AND ISHERWOOD and G. Н. RAE. 
machine. 

.26 528. E. V. Haves-Gratz. Electric advertising and Mluminating devices. 

26 529 ÉCLAIRAGE DES VEHICULES SUR КАИ. Devices for regulating YoHsge t of 
dynamos. (3/ro/21, France.) 

26 537 B. S. THarp. Recording attachments for standard telephone sets. 

26 547 E. AND W. DwvER. Electric lock and indicator. 

26 552 F. Krupp Акт. СЕЗ. Switch drums for starting and controlling есте. 

: (4/10/21, Germany.) | 

26 569 C. J. Dopce. Sound amplifiers. . 

26 584 W. L. Мокслм. Passing electric current through petrol. 

26 587 W. F. HugnNDALL. ‘Wireless apparatus, 

26 596 C. SHENFER. Rotor winding for asynchronous motors without starters. 

26 604 Вквітіѕн THomson-Houston Co., LTD. (GENERAL ELECTRIC Co.). Conductor 
terminals. 

26 бод А. RENAUDIN. 

26 969 J. B. Bower. 


Electrically driven valve grinding 


Insulators for suspended high tension wires. 
Stands for adjustably supporting X-ray tubes. 


October 3rd. 


26 638 T. Ноџснтом and F. W. Loncwortu. Wireless telegraph apparatus. . 

26 658 5. W. BvsskELL. Clips for terminals for electric leads. 

26 678 and 26679 J. H. Jones. Measured service devices for automatic telephone 
systems. 

.26 682 Н. M. BurLER. Axles for electrically driven road vehicles. 

26 692 W. McMuccen. Electrical systems and apparatus for ki treatment 
of non-conducting liquids. 

26695 A. WILLMOTT. Ironclad switches. 

26 696 L. von KrAaNoLIN. Electric condensers. 

26 707 M. V. Pirteé. Variable condensers. 

26711 J.P. Намовтн. Electric switches. 

26719 R. F. TuxwER. Telephone headpieces, etc. 

26 724 W. B. Mevvtas and C. Н. Stave. -Radio adaptor. 

26734 М. Japousky and M. KosrENKO. Arrangement for regulating speed of a.c. 
motors, 

26 744 E. A. окАНАМ. Microphonic transmitters, ' 

26745 E. A. GRaHAM. Combined gramophone and telephone рр for use 
with wireless telephonic apparatus. 


October 4th. 


26 765 and 26 766 N. W. Barrstowg. Electric motors. 
26 790 A. B. Harje. Electric clock. . | 
26 806 Н. V. ALBrRow. Adjustable electric resistances, 
: 26 808 E. E. Moore, Method of telephonic communication on fire alarm systems. 
26 818 and 26 819 A. E. CUTLER and P. A. Marsven. Electric welding apparatus. 
26831 ScINTILLA. Dynamo-magneto units for lighting and ignition in motor vehicles 
(4/10/21, Switzerland.) 

26 838 METROPOLITAN- -VICKERS ELECTRICAL Со. and N. E. Norra. 
materials 

26 839 METROPOLITAN- VICKERS ELECTRICAL Co. and С. M. PESTARINI, 

. electric machine. 

26842 P. W. WirLANs. Thermionic valve circuits. . 

26 843 and 26 844 Е. FiscuER and К. Porscxe. Galvanic cells hnd batteries. 

26 852 С. F. Оовімѕом. Electric-gas lamp. 

26 8570BritTIsH Тномѕом-Носѕтом Co. X-ray apparatus. (10/10/2r, U.S.) 

26 859 SILUMINITE INSULATOR Co. and F. V. WvrHES. Conductor rails and covers. 

Telephone systems. (27/1/22, U.S.) 


26863 Н. Wane (PANNELL). Cables. 

26 866 AUTOMATIC TRLEPHONE Mpc. Со. 

26 868 ANCIENS EraB. BaRnirR, BENARD ET TURENNE Soc. ANON. Carbon holder 
for arc lamps having rotary carbons. (23/8/22, France.) 

October sth. 

26899 J. AND D. CRAvELLE. Fire alarms. 

26 905 V. ЅтовІЕ. Arc furnaces. | а 

26921 J. Munn. Electric controllers. 

26927 E. E. Dutt. Primary batteries. 

26 928 E. E. стт and S. H. Govrrey. Storage batteries. 

26 929 E. E. Dutt and S. H. GoprgEv. Electric batteries. 

26 972 К. C. Coucnon and Р. L. G. Jounston, Wireless receiving apparatus. 

26 930 British Гномѕом-Носѕтох Co. and A. P. Younc. Telephone receivers, etc. 

26 983 METROPOLITAN VICKERS ELECTRICAL Со. Steam turbines. 

26 990 a Se TELEPHONE MANUFACTURING Со. Telephone systems. 

ns 

27 ооо Н. J. NORBALLE. Electro-magnets. 

27001 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
tubes. 


(10/7/23, Germany.) 


Insulating 


Dynamo- 


(11/2/22, 


Elcctric discharge 


. | i October 6th. 
26970 J. B. Bower. Selective switching apparatus. 

27006 F. J. С. Jones. Distillation of zinc, ete., by clectrical means. 
27011 A. N. Happow and А. P. RUTHERFORD. Suspension or connection device 
for clectric fittings, etc. р 

27 016 E. M. Munro. Electric traction systems. 

27020 О. W. Н. Pace. Electric switches. 

27 041 G. г. SKINNER, Electrical device for external bolting of railway carriage 
соогу. 

27 068 L. J. ann T. R. Hancock. 

27070 А. RENAUDIN, 

27071 A. RENAUDIN. 


Electric furnaces. 

Protectors for connecting ligatures of suspended insulators. 

Suspending aerial conductors, (8/10/21, France.) 

27072 A. Renaupin. Device for attachinent of suspended insulator chains. 
(8/10/21, France.) BOF су a 

27 089, 27 одо and 27 оо: P. G. P. McCuLLocu and N. E. MARSHALL. 
lamps for motor cars, etc. 

27094 British Тномѕом-Носѕтом Co., A. P. Younc, and Н. W. Н. WARREN. 
Distributors for magneto- electric machines, 


Electric head 


27095 BRITISH l'uousos-llovsioN Co., Lro. (GeneraL Егкствіс Co.). Electric 
motors. 
27096 British Тномѕом-Носѕтом Co., Lro. and A. S. FirzcGerRaLp. Control of 


electric switches. 
27 106 E. E. Durr and 5. H. Goprrery. Leclanche batteries. 


October 7th. 


27 124 T. Foster. Electric vehicles. 

27158 M. C. RicHarpson and J. E. J. WHITAKER. Electric switch. 

27 169 ELEcrRo-DyvNAMIC CONSTRUCTION Co. and N. PENsABINE, Dynamo-electric 
machines. Н 

27 171 METROPOLITAN- VICKERS ELECTRICAL Со. апа С. M. PEsTURINI. 
current machinery. 

27172 METROPOLITAN-VICKERS ELECTRICAL Co. 
switchgear. 

27180 J. A. Соомвеѕ AND Co. and J. A. COONBES. 
frequency circuits of telegraph or telephone systeins. 

27 181 J. A. COOMBES AND Co. and J. A. CooMBEs. Sound amplifying instruments, 

27 201 British THomson-Houston Co., Ltp., and Н. C. Wueat. Roofs, and 
lighting of same. 


Alternating 


and W. A. Coates. Electric 
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Apparatus for use with high 


October 20, 1922 


Arrangements for the Week, А 


FRIDAY, OCTOBER 20th (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS, 

6 p.m. At Storey’s Gate, St. James’s Park, London, S.W.1. 

' Presidential Address by Dr. H. S. Hele-Shaw, F.R.S. 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.30 p.m. At Caxton Hall, London, $.W.1. Salesmanship 
Conferences. Paper on ‘‘ Fires and Cookery (Small),”’ 
by Mr. R. Smith. | 

JUNIOR INSTITUTION OF ENGINEERS, 

7.30 p.m. At 39, Victoria Street, London, S.W.1, Lectnrette 

* Profits and Waste Products," by Mr. G. H. Ayres. 


SATURDAY, OCTOBER 21st. 
EDINBURGH ELECTRICAL SOCIETY. 
2.45 p.m. Visit to Brunton’s Wire Works. Train leaves 
2.45 p.m., Waverley. Meet at gate, 3.15 p.m. 
WEDNESDAY, OCTOBER 25th. 
NEWCOMEN SOCIETY, 


Я 5 p.m. At Prince Henry’s Room, 17, Fleet Street, London, 


E.C.4. Paper on “ Simon Goodrich and his Work as an 
Engineer,” by Mr. E. A. Forward. 
INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.1. 
Lecture on “© Industrial Councils on the Railways,” by 
Mr. George Lathan. 


THURSDAY, OCTOBER 26th. 
CHELMSFORD ENGINEERING SOCIETY. | 


‚7 pam. At the East Anglian Institute of Agriculture, Chelms- 
-. . ford, Lecture on ‘Modern Oil Engines," by Mr. W. A. 
. Tooke y. _ Өк LY 


INSTITUTION OF MECHANICAL ENGINEERS (MIDLAND BRANCH). 
7.30 p.m. At .Birmingham University, Edmund Street, 
Birmingham. Lecture оп“ Importance of Testing Mater- 

ials for Manufacturing Purposes," bv Mr. P. J. Worsley. 


“FRIDAY, OCTOBER 27th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution, Storey's Gate, London, S.W. I. 
Extra General Meeting. Adjourned discussion on '' The 
Use of the Trrbo-Compressor for attaining the greatest 
Speeds in Aviation,’ by Professor Auguste Rateau. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At зо, Victoria Street, London, S.W.1 
and General Discussion Evening. 
INSTITUTE OF METALS (NORTH-EAST Coast Locar SECTION). 
7-30 P. m. At Armstrong College, Newcastle-on-Tyne. Lecture 
‘The Production of Large Metallic Crystals and Some 
of their Properties, " by Professor H. C. H. Carpenter, 
F.R.S. 


Question 


EDINRURGH ELECTRICAI, SOCIETY. 
8 p.m. At Philosophical Institute, 4, Queen Street, Edinburgh. 
Lecture on '' Fault Localisation," by Mr. D. M. Buist. 


X 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MaKER.—“ Pottery in Furnishing ” 
Modern Industry.” 

THE CHEMICAL AGE.—'' The Generation and Utilisation of 
Cold ”; “ Chemical Аре Letters from America,” by F. E. Hamer ; 

“ Annual London Dinner of the Society of Chemical Industry." 
THE FRUIT GROWER.—" Northern Fruit Show and oe 
(illustrated) ; '' Fruit Growing in the West Midlands ”; ©“ Lessons 

of the 1921 Imperial Fruit Show.” 


Design in 


GARDENING ILLUSTRATED.—‘‘ Change of Seed Potatoes ''; 
“ Roses: Autumn Flowering Varieties”; ‘‘ The False Heath '' 
(illustrated). 


THE Gas Wonrp.—'' The Magnitude of the Gas Industry ” 
Full Report of the Annual Meeting of the British Commercial Gas 
Association ; '' The Business of Selling Gas.” 

THE HARDWARE TRADE JouRNarL.—''Our Foreign Trade in 
Hardware ''; “ Points on Small Farm Engines’ “ Bevel Gears : 
Methods of Form Cutting and Generation of Teeth.” 


Forty Years Ago. 
** The Electrician," October 21st, 1882. 


ELECTRIC LIGHTING IN BRIGHTON.—The Brighton Town Council 
have decided not to allow any company to supply electricity in 
that town, and will consider as to the advisability of supplying it 
themselves. 

A CONFERENCE ON THE ELECTRIC Licnur.— The Camberwell 
Vestry have decided to invite all the vestries and boards of works 
in the south of London to hold a conference on the provisions of the 
Electric Lighting Act, and the question of electric lighting generally. 

UNDERTAKERS AND ELECTRICITY.—A member of the Kensington 
Vestry asked the somewhat pertinent question, ‘‘ What has 
electricity to do with undertakers ? " at a recent meeting. Unfor- 
tunately the lugubrious term has become law, and is to be found 
at every turn in the Electric Lighting Act, 1882... We confess that 
we are in accord with Mr. William Griffith when he prefers the old 
term “ promoter ” to that of “ undertaker.” 


me c eh, 
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Notes of the Week. 


—9—— 
The I.E.E. Programme. 

THE Council of the Institution of Electrical Engineers are 
to be congratulated on the programme they have arranged 
for the first half of the session which opens next Thursday. 
Mr. GILL’s presidential address will, we prophesy with 
some certainty, deal with telephony. The late Dr. KAPP's 
paper on “ The Improvement of Power Factor," Mr. A. M. 
TAYLOR'Ss on “ The Possibilities of Transmission by Under- 
ground Cables at roo ooo to 150000 V," and, to some 


extent, Mr. J. CALDWELL’s paper on “ Electric Arc Welding | 


Apparatus," and Mr. Е. CnREEDY'S lecture on “ Variable 
Speed A.C. Motors without Commutators," comprise a 
well-balanced high technological group. In the more 
commercial section Mr. W. A. GILLOTT’S paper on 
“ Domestic Load Building " and Mr. С. H. NELson’s on 
“ Works Production " deal with subjects that are at least 
worth treatment. We hope.that some endeavour will be 
made to vitalise and control the discussions on the lines we 
have suggested. If that is done the meetings should be of 
real use and instruction to a wide body of members. Wire- 
less matters are, of course, dealt with separately, while a 
good programme of subjects for informal discussion has 
been arranged. Matters therefore look rosy. 


Electricity Supply in Scotland. 

SoME of the Scottish County Councils are taking a keen 
interest in schemes for the reorganisation of clectricity 
supply. Their attitude is much more vigilant and at the 
same time more helpful than that of the majority of the 
English county authorities. For though few Scottish 


‚ electricity districts have yet been provisionally determined 


two of the County Councils have already decided to parti- 
cipate in the work of .co-ordinating supply. At Ayr 
the County Council has agreed to form, in conjunction 
with Kilmarnock and Ayr, a Joint Electricity Board, 
whose activities will cover the entire county. The 
electricity works at Kilmarnock and Ayr will be taken over 
and the Town Councils of these burghs will be adequately 
represented on the new board. The complete scheme will 
be submitted to the Electricity Commissioners for their 
approval. It strikes us as a sensible proposal. 


An East Lothian Scheme. 
ANOTHER interesting scheme is that propounded by the 
East Lothian County Council. In this case the Council 


will not take any active or direct interest in the business of 
electricity distribution, but facilities will be granted to a 


new company which will take over the undertaking and 
rights of the Musselburgh and District Electric Light and 
Traction Co. Mr. CowNIE, managing director of the com- 
pany, has undertaken to form this new undertaking 
provided terms can be arranged for obtaining a bulk supply 
from Edinburgh. Corporation. This appears to be a 
feasible proposition and should assist materially in the 
development of electricity supply in the county. 


Broadcasting Imminent. | 

Now that agreements, formalities, articles of association, 
approvals, ratifications and so on have been safely got out 
of the way there is no reason why broadcasting should not 
start within the next few days. But though the surface is 
smooth and the preliminaries have been conducted to an 
apparently unruffled conclusion it was evident from the 
proceedings at the meeting which we reported in our last 
issue that there is a little discontent. This, combined 
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with the fact that broadcasting was boomed before it could 
be delivered, may mean a check to progress of which it: 
would be well to be rid. 


Procedure of Commissioners. | 

The Electricity Commissioners have resumed their task 
of investigating the schemes submitted for the reorganisa- 
tion of electricity supply in the various districts, and last 
week was devoted to an unfinished enquiry into the position 
in the North East Midlands area. These enquiries are 
not altogether a success. Too much time is wasted by 
prolix advocates and by witnesses who do not understand 
or appreciate the position of the Commissioners or the 
powers of Joint Electricity Authorities. For instance, at 
last week's investigation a witness, representing a coal- 
owners' association had given a great deal of evidence 
against the scheme, when he-was reminded by the Chairman 
that the proposed Joint Authority would have no power to 
compel owners of private generating stations to scrap them 
and to take electricity from the Authority. Thereupon the 
witness withdrew his opposition, which was based, if not 
on pure ignorance, on a misapprehension which need not 
have occurred. Meanwhile much valuable time had been 
wasted. We are glad, therefore, that the Commissioners 
have issued a supplementary memorandum on procedure 
at local enquiries, and: though it is not very definite in its 
terms it should be helpful. 


An Unjustified Cause of Friction. 

ONE cause of this friction is, we think, unjustified. · It 
is that the “ big six " have obtained too close a control of 
affairs in the new company and that their object is to freeze 
out the small man and keep all the spoils for themselves. 
This idea has apparently led to the formation of a “ Wire- 
less" Manufacturers’ and Traders’ Association, which is 
managed by the smaller men and whose object is to protect 
and to further interests of all engaged bona fide in the 
electrical ` industry, to prevent the establishment of 
monopoly, and to maintain the free and unfettered right 
to trade without let or hindrance, whether from vested 
interests or otherwise. In a preliminary circular the 
present chaos in broadcasting is referred to as justifying 
the need of a strong association with unity of purpose and 
method and the force of combined will and power to 
achieve it. “ Words, words, words!" The same feeling 
was evident at the meeting, where the proceedings of one 
.of the big companies in dealing in foreign material were 
criticised in a most unfriendly manner. 


No Hope! 

Now unless the new Association is going to get the 
patent law altered and to upset the usual methods of 
trading it cannot hope to achieve its objects. For reasons 
subtle and unsubtle, the Marconi Co. are an unpopular body 
in the wireless industry, but they have at least spent a 
great deal of time and moncy in perfecting wireless equip- 
ment, much of which experience they are placing at the 
disposal of firms who join the broadcasting company. 
Except for the harm that the movement may do to broad- 
casting development (and that remains with wircless firms 
to determine) the whole thing leaves us cold. 


First and Second Enquiries. | 

As our readers already know, where, as the result of the 
first enquiry a scheme has been approved, the Commissioners 
must hold a second local investigation into the details of 
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the scheme. Briefly, the procedure adopted at the first 
enquiry is mainly directed to the investigation of broad 
questions of principle, or the preamble involved, and to an 
examination of the technical scheme or schemes. Matters 
of detail, the adjustment of clauses, and similar matters 
are reserved for the second enquiry when evidence pre- 
viously given should not be repeated. The Commissioners 
point out that the approval of a scheme is subject to con- 
sideration in the light of the further representations and 
evidence that may be forthcoming at the second investi- 
gation, when the clauses of the draft order are taken 
seriatim. It would be more helpful if concrete examplesevere 
given of what are matters for the first and second enquiries 
respectively, but in view of the novel and involved nature 
of the circumstances in many districts this is, no doubt, 
impossible at present. We are, however, glad to notice that 
the Commissioners are endeavouring to frame “ common 
form ” clauses capable of being adapted to the special 
needs of any particular district, and in due course we shall 
find these local enquiries tuned up to the great advantage 
of all concerned. 


Obstructive Local Authorities. 

EXTRAORDINARY steps are sometimes taken by pro- 
vincial local authorities to prevent the extension of the use 
of electricity supply in districts where there is no authorised 
supply or where the councils are not the undertakers. 
It is difficult to analyse the psychology of men who appear 
to be either too conservative to move with the times or 
too timid to take the slightest business risk. The particular 
authority we have in mind is that of Ashton-in-Makerfield, 
a district with a population of over 20000, but so far 
without an organised system of electricity supply. Some 
consumers have, however, been supplied by the South 
Lancashire Tramways Company, which has a generating 
station in the district. As might be expected, there is a 
growing demand for electrical energy, and it would, 
therefore, be thought that the Council would have been 
glad to encourage the use of an agency which would 
assist the industrial progress and social well being of the 
district. But the Council have informed the existing con- 
sumers of the Tramways Company that in future they will 
only be allowed to take current for power, and not for 
light. We fail to see, in the first place, what right they 
have to make this demand, for we believe that supply is 
given under “fringe” orders, and in the next place 
how they can enforce their order. If we were consumers in 
the district we should resist it. The probable explanation is 
that the Council are anxious to become authorised elec- 
tricity undertakers and are afraid that the cream of the 
demand may be taken by the company. But special pro- 
vision is made for this in the orders authorising supply, 
and moreover the difficulty is the Council's own making. 
No doubt the situation will be regularised when the Joint 
Electricity Committee gets to work, but in the meantime 
the Council seems to be bent on harassing existing con- 
sumers, and doing its utmost to make the use of ШУ 
difficult, if not unpopular. 


The Employee as Propagandist. 

AT the recent salesmanship conference on lighting a 
practical suggestion was made by Mr. W. F. T. 
PINKNEY, who remarked that meter-readers, wiremen and 
other similar employees should be trained in sales- 
manship. These men are brought continually into direct 
contact with the public, and are therefore all potential 
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salesmen. There is no reason why, with training, potentiality 
should not become actuality. The “ training ” need not be 
elaborate. The most important part of it would be to create 
the “ will" to sell—to make the men realise that they 
can really help their undertaking. This is the first 
important step. The formal “ training ” would simply 
mean giving the fullest opportunity at the showrooms or 
elsewhere, of personally inspecting and handling the 
various kinds of apparatus and learning the cost of their use, 
and odds and ends of that kind. Once a man knows he 
will find pleasure, like most of us, in broadcasting his 
knowledge to anyone he comes across. Very few men but 
would really like to be able intelligently to answer the 
questions put to them by consumers. And a good many 
could be relied on to make the fullest use of any knowledge 
they have. 


How the Undertaking Might Profit. 

Moreover, it is a curious fact that the public generally 
seem to listen to what the “ тап says " with a special 
confidence. '' Your man told me—” is quite a usual pre- 
amble to a consumer's question or sometimes complaint. 
Some undertakings do not like it, and adopt the Dra- 
conian method of imposing strict silence on all their 
men. ‘ Tell the consumer to write ” 15 a usual instruction. 
But a much more sensible way, one more agreeable to the 
consumer and certainly more profitable to the undertaking 
is that suggested by Mr. PINKNEY—namely, to train the 
men to be well informed. To teach them not only to reply 
to questions and to take the fullest advantage of any 
conversational opening to ''push sales." There is un- 
doubtedly a big margin by which the total efficiency 
of the human machinery of an undertaking can be 
increased, and the policy outlined above is only one of 
many ways ready to hand. 


The North-East Midlands Inquiry. 

FIVE days proved inadequate for the first inquiry into 
the proposals for the reorganisation of electricity in the 
North East Midlands Electricity District, and the pro- 
ceedings stand adjourned indefinitely. The scheme was 
put forward by the Sheffield and Rotherham Corporations, 
and outlined the formation of a Joint Authority on munici- 
pallines, without adequate representation for the two power 
companies or for the extensive colliery, manufacturing 
and other power users in one of the most important indus- 
trial areas in the kingdom. Consequently, there were a 
great many more opponents than there would have been 
had the promoters been less ambitious and more altruistic. 
We hope that the interval before the inquiry is resumed 
will be utilised in devising a more equitable basis of repre- 
sentation of all interested parties on the Authority, and 


in endeavouring to come to an understanding with е 


Yorkshire and the Derbyshire and Notts Electric Power 
Companies, which have certain statutory rights of supply 
in portions of the district. 


Industrial and Traction Load. 

APART from the opposition of the County Councils and of 
several of the minor local authorities, two points emerged 
in the course of the proceedings. The first 15 that there is 
an immense field for development among the coal and iron 
trades in the district. A large number of existing plants 
use waste fuel and blast furnace gases, and the inter- 
connection of all supply stations, public and private, 
would undoubtedly be of the greatest advantage. It also 
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transpired that on some of the railways,in the area the 
traffic is dense, the gradients are steep, and there is а 
four-mile tunnel, conditions which would certainly make 
electric traction a paying proposition. We are not, 
therefore, surprised to learn that counsel for the two 
railways concerned, the North Western and the Midland, 
stated that, though there was no intention to electrify 
in the immediate future, it was certain the lines would one 
day be converted to electric traction. An agreed clause 
is therefore to be inserted in the draft order, and Sir JoHN 
SNELL announced that in the model clause there would be 
a definite obligation laid upon the Joint Authority to give 
a supply to a railway company upon terms. 


The Mullard Valve Patent. 

RADIO engineers and broadcasting amateurs will be 
interested to learn from the judgment reported in our 
legal column that the attack on the Mullard valve patent 
has failed. Marconi's Wireless Telegraph Co. alleged 
that the valve infringed the Round and the Peri-Biguet 
patents, and claimed an injunction to restrain the 
infringement.. The defendants, in addition to a denial 
of plaintiffs' assertion, made a counter-attack on the 
Round and Peri patents by alleging that they were invalid, 
owing to anticipation and want of subject matter. The 
evidence was heard in July last, and the Judge has now 
delivered his reserved judgment, holding that the Mullard 
valve does not constitute an infringement of either of the 
plaintiffs patents, but also that the defendants' attack 
on their validity has not been established. The judgment, 
which is a long and elaborate one, may go some way 
towards clarifying the valve patent situation 


Business Men and the Election. 2 
BETWEEN now and the middle of November politicians 
of all shades of opinion will be appealing to the electorate, 
and party leaders will be framing their policies. In this 
journal we represent the views of a trading community, 
and on their behalf we would remind the leaders of all 
parties of what has taken place during the past ten years. 
The business people of this country, those men who 
although they do not act as figureheads, are in reality the 
backbone of the State, have during the past few years been 
enlisted, demobilised, rationed, income taxed, corporation 
taxed, excess profits taxed, and super-taxed. They have 
been called upon to fill up forms till it reached a point 
when shell filling and form filling tended to become the 
two national industries, and while maintaining a wonderful 
good humour through all these distressing circumstances 
they really feel that they have had enough of it. If the 
new Parliament will get quietly elected and then proceed 
to a period of masterly inactivity during a time of 
recuperation, the business community may have a chance 
to set the country on its feet again. Any programme of 
any leader of any party which necessitates the spending of 
money will be suspect. This must be pretty plain from 
the events of the past few days. The average man did not 
care a straw about the rights and wrongs of the action 
taken in the Dardanelles—what he did care about was 
that it was likely to cost a good deal of money, and as he 
i$ determined that taxation shall be lessened rather than 
increased he was influenced by the finance of the proposal, 
and as a result would have nothing to do with it. Poli- 
ticians with their adventures and the permanent officials 
necessary to carry them through are costing the country 
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{аг too much money, and whatever the complexion of the 
new Government, it will be attacked from the first day of 
its existence unless it shows a ruthless determination to 
cut down expenditure and taxation. 


The Wireless Exhibition—An Aftermath 

THE All-British Wireless Exhibition, which closed three 
weeks ago, may be written down an entire success. 
It was visited by 35 000 persons, a number which in itself 
is ample proof of the great interest now being taken in 
wireless practice. It 15 evident that all classes of the public 
are rapidly falling victims to what the Americans call 
" radioitis" and the commencement of broadcasting 
will mean a great demand for wireless sets. The exhibition 
gave an opportunity for the trade to get into direct contact 
with the amateur and find out the type of apparatus 
most in demand. On the other hand, amateurs were able 
to consult with experts to the advantage of all concerned. 
The organisers, BERTRAM Day AND Co., are to be con- 
gratulated on the arrangements and on the success of the 
exhibition. 


Physics and Salesmanship. 


The development of an industry may be likened to the 
phenomenon which occurs when a stone is thrown into a 
pond. As time goes on its influence increases, its interess- 
expand, and its movements affect and are affected by what 
it meets on its way. The electrical industry is not except 


tional in this respect. But it is almost unique in having 


been formed on a scientific basis from the very beginning, 
and not, like many other branches of engineering trade, 
recruited science into its train as it went along. In a word, 
what was a science has become an industry, and not 
unnaturally industrial and commercial questions are now 
and henceforward will continue to be the main pre- 
possession of electrical engineers. This is all so axiomatic 
as to require no proof. Butif proof be needed we refer our 
readers to the files of THE ELECTRICIAN. The change 
therein that has taken place in sixty years is evident,and we 
make no apology for it. Our aim is to reflect the industry, 
and if the industry changes we must change with it. 


More Scicntific and More Commercial. 

But the ripples which occur when a stone is thrown into 
a pond spread in all directions ; and the same is true of the 
development of the electrical industry. While it has 
become more commercialised it has also become more and 
more scientific, or rather it has come to rely more and more 
upon science as a factor in its progress. Scientific electrical 
engineers and commercial electrical engineers and electro- 
physicists must therefore realise that their aims are not 
antagonistic, but complementary, and that the greatest 
progress of their own branch of science and industry will be 
assured by mutual aid and by a recognition of what the 
others are doing. In other words, if the physicist can help 
the commercial man to manufacture apparatus that will 
work in the most efficient way as cheaply as possible he has 
deserved well of the industry, while if the commercial man 
can stabilise finance so that adequate sums can be set aside 
each year for developing research he has deserved equally 
well of science. 


The Physicist aad Electrical Engineering. 
These reflections are to some extent the result of a study 
of Mr. CLIFFORD PATERSON’S lecture on “ The Physicist 
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and the Electrical Engineering Industry," delivered before 
the Institute of Physics last week, of which an abstract 
will be found elsewhere in this issue. Mr. PATERSON dealt 
principally with the needs and aims of the “ inside investi- 
gator,” of the physicist, that is, who is attached to some 
industrial concern as an adviser in all matters of policy 
which may be affected by technical considerations. A 
development of this kind is a height to which few engineer- 
ing firms have yet attained, and Mr. PATERSON is properly 
sarcastic of those firms whose research department is 
“ eye-wash" and whose investigators are principally 
employed on laudable but often misplaced attempts to 
improve other people's inventions. This species of 
muddling-along has not surprisingly been effected in an 
atmosphere of semi-ignorance as to the cause of failures 
and of a complete disregard of the “ why and wherefore.” 


A Disastrous Policy. 

This policy, as Mr. PATERSON rightly points out, has been 
disastrous, because it has meant waste of money (an 
argument, by the way, which everyone can appreciate), 
and it is therefore vital in the interests of the industry that 
it should change its outlook and recognise that knowledge 
is as valuable to it as practical achievement. This know- 
ledge must be provided from within the industry itself, and 
everything must be done to generate mutual confidence for 
the good of all concerned. 

Mr. PATERSON'S suggestions for bringing about this state 
of things will,no doubt, be regarded by manyas iconoclastic. 
He is struck by the empiricism which now permeates the 
industry, and this empiricism, he feels, can only be removed 
gradually by beginning with the raw materials and working 
up to the finished products so that the results all through 
can be predicted with certainty. To achieve this the 
works’ physicist must be a separate department—with a 
roving commission and freedom from existing works 
influences. 

Successful Iconoclasm. 


But, iconoclastic as these suggestions are, they have been 
adopted with success by the General Electric Co., in whose 
works the research organisation assist with the advice and 
experiment in a consultative capacity and decide for them- 
selves what problems they will tackle. The results of their 
work are handed over to the industrial side, who for their 
part decide whether use shall be made of them or not. At 
first sight the system seems principally likely to lead to 
trouble, but we know from practical experience that it has 
been an entire success, a result for which the personalities 
concerned deserve their share of recognition. Mr. PATERSON 
himself gives two examples which amply bear out our own 
views. | ‚ 

Моге and More Science. 


Mr. PATERSON has indeed made out a case for the intro- 
duction of more science and more scientific method into the 
electrical industry. And the lesson which he teaches badly 
requires learning at the present time. We are hearing a 
good deal about selling and salesmanship, and the high 
importance of developing these factors we should be the 
last to deny. But the increasing attention which is being 
paid to this side of the industry has had one undesirable 
feature in the appearance of swelled head in places where it 
is neither necessary nor justifiable. To sell and to devise 
methods of increasing sales are essential, but selling and 
selling methods will be of little avail unless the product 
is good and the price is right. And the product will not be 
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good and the price will not be right unless Mr. PATERSON’S 


advice or something very like it is followed. To deride, as 
some salesmen have recently felt called upon to do, 
technical knowledge and technological progress is not only 
to exhibit an ignorance of electrical history but to show a 
disposition to quarrel with their bread and butter which 
would be amusing were it not pitiable. | 


Working Hours and Output. 


DuniNG the war and for some time after the Armistice 
a band of idealists backed by some ambitious, but not over 
scrupulous, politicians preached that industry could 
afford to grant to its manual employees a much shorter 
working week, higher wages and better conditions. These 
are legitimate objects to work for, but the propaganda 
adopted to obtain them also inculcated the reduction of the 
output to punish capitalists and profiteers and to hasten the 
advent of the industrial millennium. Unfortunately for 
the ideals so heatedly put forward, economic laws were 
forgotten and the frosts of disillusionment dissipated many 
of the pretty dreams which were built on these 
arguments, But before this had happened a great deal of 
harm had been done both to the moral fibre of the industrial 
workers and to the nation as a whole. 


| An Interesting Report. 

How much damage has been caused can be gleaned from 
the recent report of the Joint Investigation Committee, a 
body representative of the employers and employees 
in the engineering and shipbuilding industries. It 
will be remembered that since the beginning of 1919 
the normal working week has been one of 47 hours, with 
one break in the day, a further demand for a 44-hour 
week being opposed by the employers on the ground that 
further curtailment was economically impossible. The 
Joint Committee was, therefore, set up to investigate the 
economic relation of production to hours of work and the 
methods of manufacture employed in this and other 
countries. The-committee was composed of six repre- 
sentatives of employers and six of employees, and though 
the investigation was greatly interfered with by strikes and 
other troubles, the result is an illuminating document of 
92 pages of print. No recommendations are made, and 
only the bald replies of firms to the questtonnatre sent out 
` by the committee are reproduced together with information 
gained by visits paid to works. 

Comparison between 1913 and 1919. 

Statistics show that the number of employees in 1913, 
when the working week was 53 or 54 hours, was 72 466, while 
in 1919 the total had increased to 87 977. The average 
hours of all workers was, however, 45:9 in the former year, 
compared with 42:5 in 1919, and the percentage of all 
holidays increased from 6°36 to 8:29 days. 

In the course of the period there was a sectional increase 
. in output, with often a reduced physical effort, owing to 
the increasing use of electrically driven and other machines, 
while electric lighting was practically universal in 1919. 
This naturally improved the results. The total horse-power 
available in the works of the firms supplying information 
was 63 695 in 1913 and 99 519 in 1919, or averages of 0:99 
Н.Р. and 1°31 H.P. respectively per head. 

Opposition to Use of New Tools. 


Unfortunately, there appears to be strong opposition 
on the part of shipyard men to the introduction of new 
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appliances, but in a number of cases it 1s some consolation 
to be able to report that this objection tends to decline 
with familiarity. | 
' Systems of Payment. 

A variety of methods of payment appear to be in use, 
but out of the 36 firms who furnished information only 
two had no system of payment by results. The tendency 
is therefore in favour of the latter, which has proved 
satisfactory wherever adopted, for it has resulted in an 
increased output. A number of cases were reported of delay 
caused to piece workers, due to waiting for other workers 
who work on time. It is significant to notice that when the 
blacksmiths of a firm were changed from time to piecework, . 
their assistants sharing in the earnings in a certain ratio, 
the output increased from 50 to 100 per cent. 


Output by Time and Pieceworkers. 
The comparison of the output of men paid by time and 
by results is very illuminating. For instance, mechanics 
engaged in fitting water-tight sliding shutters took 490 
hours on a time basis, and only 150 hours when payment 
was made by results. Shipwrights worked for a short time 
on a piecework basis and the.output was more than doubled. 
This was, however, disagreeable to the men's society, and 
,when piecework ceased the output again declined. In a 
case where riveters were employed on a warship the result 
was 176 rivets per squad per week on time, and 722 rivets 
on.a results basis. The other examples given all tend to 
show that the efficiency of piecework or payment by results 
is at least 50 per cent. more than that of timework. This 
places British firms at a grievous disadvantage compared 
with foreign firms, who have generally adopted the 48-hour 

week and who pay by results or by the piece. 


Foreign Trade Badly Affected. | 
It is, therefore, not surprising that our foreign and export ~ 
trade still lags behind what it was in pre-war days. In 
1913 rather more than one-third of the products of the 
engineering industry was exported, and about one-third 
of the remainder depended on exports so that the industry 
was dependent on the export trade for one-half of its output. 
During 1919 the proportion of foreign trade was reported 
to be considerably less than in 1913 owing to a variety 
of reasons, and if things have not improved since then it is 
obvious that one of the principal reasons is the deliberate 
restriction of output and the ca’ canny policy of some of the 
workers' unions. There are, of course, other causes, such 
as the state of the foreign exchanges, the reparations 
question, the increasing competition of American, German, 
Belgian, Swiss and French manufacturers, but the principal 
cause was, and is, the obstructive attitude of Labour. As 
we said at the outset, this is mainly due to the false ideas 
put into the heads of the workers by leaders who ought to 
have known better. | 


Propaganda for the Worker. 

At bottom the British working man is thoroughly sound, 
and we believe that if he were made aware of the true 
position he would be willing “to pull his full weight," 
thus helping his country in her time of need, and, inci- 
dentally, himself and his dependents. We should, therefore, 
like to see the Report of the Joint Investigation Committee, 
or an abridgement of it, placed in the hands of every work- 
ing man. We believe it would do much to remove the scales 
from his eyes and enable him to see more clearly where his 
present policy and methods are leading him and his 
country—to ruin and to the bankruptcy court. 
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The President of the Institution of Electrical Engineers. 


AN APPRECIATION. 


On Thursday next Mr. FRANK GILL, the new President 


of the Institution of Electrical Engineers, will enter upon , 


the formal duties of his office, the first of which will be the 
delivery of his Presidential Address. Much interest is 
being evidenced as to its subject-matter and treatment. 
We have been told by a very high authority, however, that 
the preparation and delivery of this address is among the 
lightest of the tasks of the titular head of the electrical 
engineering profession, and that the real work lies- in 
acting as the managing director and co-ordinating element 
in a body whose functions are becoming at once more 
important and more diverse. The presidency is indeed 
developing into a whole time job, and àn extra share of 
honour is therefore due to those who amid multifarious 
ошер duties sacrifice themselves to carry out its traditions: 
The Weak Current Section. 

We have no doubt that Mr. Gill will not be found wanting 
in these duties and responsibilities, not the less because he 
is connected with the weak 
current section of the industry. 
Telephony, with whose progress 
he is primarily, connected, 
though a specialised subject, 
is not by any means moribund, 
Those whose work is with some 
of the more spectacular de- 
velopments of electricity need 
therefore have no fear that the 
commercial interests ofj the 
Institution will be neglected. 


Some Biographical Details. 


Mr. Gill was born in Castle- 
town, Isle of Man, in 1866. His 
early education was received 
privately, and subsequently 
he attended evening classes 
іп engineering at Finsbury 
Technical College, following 
these by studying the same 
subject at the Royal College 


of Science, Dublin, andfat 
Liverpool University. His first 
connection with telephony 


was made in 1882, when at the 
early age of 16 he entered the 
service of the United Telephone 
Company, London. He was, 
however, obliged to resign in 
a few months owing to ill- 
health, and did not really 
start his active career till 
I884, when he entered the service of the Telephone Co. of 
Ireland at Dublin. 


Chief Electrician at Liverpool. 

In 1890 he was appointed chief electrician of the National 
Telephone Co. for the Liverpool district, and, besides 
carrying out the usual routine work, turned his atten- 
tion to the improvement of telephone apparatus and 
systems generally. He independently invented a system 
of auto-signalling on junctions, suggested the use of 
common batteries for operators' transmitters, and devised 
a trunk time check, and electric lamps for signalling and 
bridging bells. In 1893 he was appointed district manager 
of the National Telephone Co. at Blackburn, and in the 
same year, on the company taking over the business of the 
Telephone Co. of Ireland, he was appointed to control the 
svstem in Dublin and the south. In 1896 he was appointed 
superintendent for the whole of Ireland, and in 1902 he 
became engineer-in-chief of the National Telephone Co. 

The National and the Post Office. 


Mr. Gill assumed this position in troublous times. The 


Post Office had for long been casting a covetous eye on the 
National Telephone Company's system, and by means of 
restrictive legislation had acquired a right not only to the 
trunk mains, which they operated themselves, but to the 
whole of the local systems in the various towns in the 
Kingdom. It says much for Mr. Gill’s own personal 
qualities and the enterprise of the company generally that 
the business developed in the way in which it did develop. 
Mr. Gill was among the first of those who in spite of 
all sorts of difficulties managed to keep the flag flying until 
the time came in 1911 when the whole of the telephone 
system was taken over by the Post Office under arbitration 
arrangements. The full story of this arbitration, its 
genesis and its consequences, have yet to be written, but 
one of the not least interesting features, which is cognate 
to the subject of this appreciation, is the fact that it was 
definitely laid down that the higher officials of the National 
Telephone Co. were not to pass into the Post Office service. 
There may have been good 
reasons for this or there may 
not. But the result was that 
Mr. Gill was obliged to leave 
the undertaking whose progress 
his services had done so much 
to increase. 


Consulting and War Work. 


In conjunction with Мт. 
W. W. Cook he then started 
in practice as a consulting 
engineer, in which capacity he 
carried on for some years. In 
August, 1914, he offered his 
. services to the War Office as 
a telephone engineer, stating 
that he was willing to go any- 
where in any capacity. But 
the War Office knew how to 
treat that sort of application, 
and it was not until 1916 that 
he obtained temporary work 
in the Ministry of Munitions. 
In the following year he 
entered the Central Stores De- 
partment of the Ministry as 
second in command, and was 
controller of this Department 
in April, тото, at a time when it 
was employing about 22000 
people, two-thirds of whom 
were women, in over 300 depots. 
Its expenditure was two millions 
a year, and those who do not believe that a telephone engineer 
can also be a business man will be interested to learn that 
Mr. Gill worked strictly to costs all through. Towards the 
latter end of 1919 Mr. Gill became a civilian again, and 
was appointed European Chief Engineer to the Inter- 
national Western Electric Co., a position he still holds. 


Association with the Institution. 

Mr. Gill's connection with the Institution of Electrical 
Engineers has been a long and close one. He was elected 
an Associate in 1891, and a member in 1898. He became 
honorary secretary of the Dublin local section on its 
inception in December, 1899, and continued to hold that 
position till his transfer to London in Julv, 1902. He was 
an ordinary member of the Council from 1903 to 1906, and 
a vice-president from 1906 to 1909. He was also an 
ordinary member of the Council at the time of his election 
to the presidency. Mr. Gill has had considerable experi- 
ence in connection with the business of the Institution as 
chairman of the Membership, Finance, General Purposes, 
Examinations and Technical Education Committees. 


[Photo by Elliott & Fry. 


Mr. FRANK Сил, PRESIDENT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
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Automatic Sub-Stations. 


By L. C. GRANT. · 


In the first part of this article the author discusses the effect of building and wages costs on sub-station construction and 
maintenance, and shows how these factors ате tending towards the wider adoption of the automatic sub-station. He deals 
generally with the design of such sub-slations, and with such matters as heating, switchgear and automatic control. 


The smallest substation requiring continuous attendance 
fosters a wages bill which may be anything over {600 per 
annum. This with the building costs now ruling is exerting 
a powerful influence towards the adoption of automatically 
operated sub-station plant. Against this, we have the extra 
cost of the automatic equipment. This item may vary widely 
with the ideas of manufacturers whose standard equipments 
range from simple systems up to the most complicated. 

It is quite an easy matter to design an automatic sub- 
station which will start up and close down under a given set 
of conditions. It is much more difficult to lay out a sound 
and comparatively simple scheme which is at the same time 
reliable and not expensive. The use of standard parts for 
making up the equipment is highly desirable. The intro- 
duction of many parts which may have to be specially designed 
and manufactured would, unless a large number were required, 
soon kill off the advantages of the automatic sub-station. 


What is Meant by Facilities. 


Under the heading of facilities can be placed the follow- 
ing :—(1) A suitable crane. (2) Adequate head-room to swing 
the largest part over the rest of the gear. (3) The provision 
ot space to dump spares and to load and unload the parts into 
waggons or trucks. 

A sub-station designed to comply fully with the Home Office 
Regulations usually results automatically in the provision 
of space for handling all parts horizontally, and with the 
head-room necessary for the crane gives a light and airy 
building. If, however, plant is laid out so that the various 
regulations are not applicable, it is then only necessary to 
provide an automatic or hand operated switching appliance 
just inside the sub-station doorsothat the high pressure gear 


can be made dead. Safety appliances are essential to prevent' 


access to the main enclosure until all the gear is made dead. 


Block-spece Equivalent. 

For designing purposes, machinery mav be reckoned on 
what can be called its block-space equivalent. That is, to 
assume that its three maximum dimensions are those of a 
cube and to allocate a block space of that size to the machine. 
For a given frequency, the block space required by a rotary 
is connected with its output by a straight line law (Fig. т). 
This does not assume similar speeds for all outputs, but means 
that, for a given output, the most convenient speed is chosen. 


REACARESERERE 


2500 


Size of Converter. 


FIG. 1.—1 500 VOLT 25~ROTARY CONVERTERS. 


At 50 cycles, 600 V a rotary converter occupies approxi- 


mately 6 cub. ft. of engine room space per kilowatt of rated 


Б фы. 


‘output ; at lower periodicities, up to 8 cub. ft. is required. 
High tension rotaries for a given output, periodicity, etc., are . 
somewhat larger than medium pressure machines owing to the 
percentage of insulation space to copper being larger, through 
the necessity for increased clearances on commutator and other 
points and for other reasons. At 25 cycles, 6-phase to ft 500 
volts d.c., a 500 kW rotary without transformers occupies 
a block space of approximately 625 cub. ft. of engine room 
Space. Assuming the best speed to be 750.revs. per min., 
this gives a kilowatt output/block-space ratio of 1/1-48. At 
I ооо kW, the ratio becomes 1/1:34 and at 2 ооо kW, 1/1-27. 


A Concrete Case. 


To take a concrete case, let it be assumed that a 500 kW 
600 V machine running at 600 revs. per min. is to be installed. 
This requires a bedplate ground space of approximately 9 ft. 
by 7 ft. with an above ground height of 5 ft. by 315 cub. ft. 
block space. In order to lift all parts clear, it will be necessary 
to allow about 15 ft. to the crane-hook (by using squat trans- 
formers the height could be reduced by 3 ft.) which will result 
in an overall height of about 23 ft. at the most. 

‘A боо kW three-phase transformer—or allowing for voltage 
control 600 kVA-—stepping down from any voltage below 
20 ooo V occupies a floor space of roughly 25 sq. ft. with an 
overall height of 9 ft., allowing for terminals. The connections 
and the necessary clearance on the high pressure side will 


» probably account for another 2 ft., making a total height of 


11 ft. This allows space for lifting the core and the whole 
will go easily into the available beight first decided upon for 
the building. The cubical contents of this building are 
20 ft. by 24 ft. by 23 ft., or r1 одо cub. ft. This building 
allows for the isolation of the high pressure switchgear, in 
this case the floor space is 12 ft. by 7 ft. 

A 500 kW rotary converter sub-station laid out for con- 
tinuous attendance would require a maximum content of 
40 ft. by 15 ft. by 25 ft., or 15000 cub. ft. We thus have a 
difference in building contents of 3 960 cub. ft., and at current 
building prices, this would represent a saving in favour of the 
automatic substation of about /400. 


Heating Questions. 


The heat generated per cubic foot becomes proportionately 
increased owing to the concentration of plant. The heat 
dissipation problem is likely to assume considerable propor- 
tions as the following calculations will show :— 


In the 500 kW automatic sub-station, just referred to, heat 
will be due to :— 


Constant Variable 
losses. losses. 
Per cent. Per cent. 
(a) Transformer losses ape sie av I I 
(b) Converter losses .. А TE 3 2 
(c) Resistance and control gear losses I - 
Total Fx re «4 © vu 5 3 


For modern plant the foregoing is applicable for outputs of 
and over 500 kW. Assuming a 500 kW unit there would, 
therefore, be a constant loss ot 25 kW and a variable loss of 
I5 kW. Ona lighting and power load with the usual working 
conditions, the automatic sub-station would probably never 
be required in the summer months at all and during the winter 
months it would probably be convenient to run it at an overall 
load-factor of about 50 per cent. The sub-station would be 
.Switched in under conditions which would then result in its 
picking up about 25 per cent of its rated output at once, 
rising to 75 per cent. or 100 per cent. in one to one-and-a-half 
hours. 

The conditions, of course, vary widely, but assuming such 
as those indicated, there would be an average loss of 35 kW 
to be dealt with, taking the “© on-load " period only. 

This enables the heating and ventilation required to be 
calculated with a fair degree of surety. Assuming an initial 
air temperature of 52° Е. at atmospheric pressure 
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(29:92 in. of mercury) the weight of the air can be calculated 
from : : 
w—_325 xB 
T 
Where W =weight of air per cub. ft. 
B — Barometric pressure. 
T=Absolute temperature —?F. 4-459 2. 
At 52? F. a cubic foot of air weighs: 


M І (a) 
524-4592 
—0'0776 1b. 

and at 82? Б, (2.e., 30° rise), the weight is 


1'325X 29'92 

821-4592 
, =0°0733 Jb. 

The effective head due to a 30° riseequals (a— b) =0'0043 
lbs. per cub. ft. 

Height of air column=23 ft. 

Therefore pressure due to this head 

__0°0043 X 16х23 
144 
| =O'OII 02. per sq. in. 

The theoretical velocity for this pressure = 8: 57 ft. per sec. 

In practice this vaJue must be modified by a factor which 
for its value depends upon the shape and length of the outlet. 

For the type of outlet usually adopted for ventilators, 
this factor may be 0°7 or less when the velocity —8' 57 x 0°7 = (vc) 

= 5'999, say 6 ft. per second. 
— 360 ft. per min. 

Ihe velocity requires to be modified if the length of the 
discharge pipe is great, but as the loss in friction through a 
48 in. diameter outlet with a length of roo ft. is given in 
Sturtevant's table as ‘008 oz. per sq. ft., the loss through this 


cause with the ordinary short type of ventilator can be 
neglected. 


At 360 ft. per min. B. F. Sturtevant gives'a theoretical 
volume of discharge through a 24 in. diameter as 1 131 cub. ft. 
The column of air to be discharged can be calculated from : 


= B.Th.U. per kWhx kW loss 
Specific heat of air by weight of 1 cub. ft. of air 
by temperature rise in °F, 


3412X35 _ 119 420 
0'237X0'0776X30  0'551735 
— 216 340 cub. ft. per hr. 
==3 605 cub. ft. per min. 
which requires an orifice 
| 3 605 


2—2 == 3°2 times as at 
I 131 з oes 


Area of a 24 in. opening = 3' 1416 sq. ft. 
Therefore area required —3:1416X 3:2 
— IO Sq. ft. 


м 


Volume per hour = 


Design of Suggested Building. 


The suggested 500 kVA building is 24 ft. in length, which 
with a clerestory roof having a super-elevation of 1 ft. will 
give 48 sq. ft. of ventilation area, without any further trouble. 
Other schemes can be adopted, such as mechanically operated 
ventilators propelled by the hot air, but these are not worth 
much trouble, as if air outlets are proportioned correctly, the 
velocity due to the warm air column can be most efficiently 
used without any mechanical devices. 

If the air passage be restricted, then the air temperature 
rises to a degree depending upon the size of the outlet, and an 
extra pressure and equivalent velocity is set up sufficient to 
overcome the increased friction. There will then be a dis- 
proportionately high loss in velocity through friction, but if 
this air passage is kept short, the frictional loss can be kept 
down to quite a reasonable value. 

The temperature at which a chamber will be maintained is 
dependent upon (1) the heat losses, and (2) the speed at which 
the hot air can be discharged. Left to automatic (or thermal) 
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ventilation, a given chamber will heat up to a critical tempera- 
ture and then remain fixed at that, the reason being that at the 
critical temperature the '' head ” is just sufficient to drive out 
the hot air as fast as it is heated. lf the load rises the losses 
increase, and with them the critical temperature rises until 
the '' thermal head " becomes sufficiently great to overcome 
the friction of the air passages. If the air passages are 
increased in area, the head required and consequently the 
critical temperature are lowered and vtce versa. 


Heavy High-Pressure Switchgear for Automatic Sub-stations. 


Heavy high pressure gear of automatic sub-stations should 
be of the standard type arranged for electrical operation. The 
breaking capacity of any good switch is ample to cover any- 
thing that may be required so far as the sub-station plant is 
concerned. If the sub-station is close to the power house, 
the breaking capacity will have to be suitable. 

The feeder switch should be protected in the usual manner 
for overload, fault or other abnormal conditions independently 
of the sub-station protective gear. In the case of a single unit 
sub-station, only one high pressure switch is really necessary. 
Then, the feeder protective gear can overlap the machine 
protective gear, thus ensuring sound protection. 


Extra auxiliary items, such as instrument transformers in 
particular, may be required, for the operation of such additional 
devices as may be necessary in connection with the automatic 
scheme. If “ open type” or cubicle switches are used, the 
accommodation and the auxiliaries is comparatively easy. It 
is advisable with open type gear to wall it off from the machines 
and control gear as a precaution against fire, explosion, etc. 
Ironclad high pressure switchgear has quite a useful field 
open for it in automatic sub-stations, especially if single unit 
switches are used. 

If the short circuit current on the high pressure side is likely 
to be heavy, it will be advisable to wall up the switchgear, 
irrespective of the type. 


~ 


Transformers. 


As transformers are likely to be installed in the machinery 
room the high pressure terminals must be protected. A good 
wey is to carry out all cable work with lead covered cables andl 
to wipe them direct on to sealing bells, bolting the latter to the 
transformer tank. With irorclad switchgear thé cables at 
the other end can be wiped direct on to the dividing box om 
the switch. Open terminals should be avoided. 


Automatic Control Gear. 


The function of the automatic control gear must be de— 
termined and, once determined, should be rigidly adhered to. 

Two distinct lines of development are possible. In tbe 
first and simpler arrangement, we have an automatically 
operated rotary converter and in the second and more com- 
plicated arrangement, we have the automatic sub-station. 

The function of the first is that of automatic operation f 
(savy) a rotary converter—i.e., the machine is controlled 
by a discriminating relay or relays which shall determine when 
it is to be started up or stopped. Alternatively, the control 
can be effected by means of a pilot line from some adjacent 
sub-station or other point beyond the control relay. The gear 
is the same in both cases and consists of some type of automatic 
starting and synchronising apparatus. Added to this, there 
must be protective gear to take care of the rotary converter 
and to protect the high pressure and direct current systems 
from the automatic equipment. In its simplest form 4025 
protection can take the form of overload (and reverse роу er) 
relavs on both sides of the converter. Such a scheme as this 
does not aim at completely replacing the operator and t«» ats 
adoption is attached an element of risk. 

The second system, to whicb we have referred as the auto- 
matic sub-station, aims at replacirg the operator so far 2-5 A 
humanly possible. The equipment includes all that has pe 
detailed for the automatic contro] of the machine, wit X1 s 
addition) means for detecting troubles normally left t © x 
commonsense and alertness of the operator. ly 

The function of each grcup of apparatus should be cleat t 
defined and as far as possible segregated electrically, сас. 
for the actual connecting link, which should consist of 22-2 by 
conductors as possible. This tends to obviate breakdow 335 ta 
simplifying the apparatus and at the very least makes * by 
comparatively simple matter to locate trouble, eith€^* t 
inspect on ог by making use of some easily understood £-€79 "7 
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The Physicist and the Electrical Engineering Industry. 


On Wednesday, October 18th, Mr. C. C. PATERSON, chief 
of the research organisation of the General Electric Co., 
lectured before the Institute of Physics on the subject of 
“The Physicist and the Electrical Engineering Industry.” 
He said that there were three ways in which physicists might 
be associated with the electrical industry. They might work 
at independent investigations and research at universities 
with no immediate industrial objects in view; they might 
work with a definite industrial object, at institutions outside 
the industry, such, for instance, as the National Physical 
Laboratory, and he included in this category the various 
industrial-research associations; and they might engage in 
research and investigatory work with an individual company 
and be in the employment of that company. It was the last 
category that he wished to consider most, not because he 


desired to belittle the importance of the other-two categories 


but because he thought the need which industry had for the 
physicist within itself was insufficiently appreciated. 


Need for the Inside Investigator. 


The electrical industry could never flourish if it relied on 
merely receiving the results of physical investigations from 
outside. The outside investigator, however brillant and 
howeyer frequent his visits to works, could never have 
sufficient knowledge of the industry to appreciate fully what 
were its real needs or what were the real facts of its problems. 
He wished to convince them of the urgency of the necessity 
of having physicists of the right sort at the heart of an 
industrial concern, intimately associated with its manufacturing 
processes and in the counsels of the management in all mátters 
of policy which might be effected by technical considerations , 


A Picture of Good Management. 


He would endeavour to give as true a picture as he could 
of many well-managed manufacturing concerns in the electrical 
and allied industries. lt was of no use to consider the 
industry as a whole. The industry consisted of a number of 
manufacturing units, entirely independent and generally in 
competition; usually the competition was in price as well as 
quality. Competition in quality always existed, and low 
manufacturing costs came only second in importance. Some- 
times even a compromise between costs and quality had to 
be admitted. Although it might not always be the case, 
he would assume that technical processes in the works were 
in the hands of men whose mental equipment was good. Often 
they were qualified engineers. Frequently, these men had 
the main executive responsibility in their departments and 
had to see to the putting through of orders and the quality 
and design of the articles manufactured. Sometimes they 
were qualified men on the staff of the works chemist, or the 
works chemist himself was in charge of the processes. On 
the other hand, in some branches of the industry, a chemist 
was not considered necessary or was relegated to an inferior 
position, and the factory processes were in the hands of an 
engineer to whose shoulders all the production worries were 
transferred. In other cases, technical responsibility largely 

rested with the staffs of the drawing and designs office. 


A Free Hand Necessary. 


Whoever was made responsible for factory processes and 
production was usually given a free hand by the magagement 
to make whatever trials and experiments he wished with a 
view to improving and reducing costs. Most managements 
prided themselves on the encouragement given 1o their staffs 
.to make experiments. This had the incidental advantage to 
the management of aftording less ground for excuse on the 
part of the technical staff should processes go wrong or com- 
plaints arise. Alterations in processes or designs sometimes 
came from inside; often they were the result of pressure 
from competitors. Information, often incomplete, was 
received that a competitor was working along some new line, 
and the technical man responsible for that section was im- 
mediately set to work to reproduce the result. If he succeeded 
up to the point of making the new process an improvement 
over the old, it was adopted in the factory after trial, and 
there the matter ended. 

More often, the attempted improvement was discarded as 
unworkable for reasons which were not clearly defined. 
Either it was beyond the technical Skill or knowledge of the 


man responsible, or there were factors connected with the 
raw materials which were outside his control. Often, im- 
provements which were at first promising were discarded 
because the results proved erratic and uncertain in routine 
production, and the investigation of the causes by the usual 
trial and error methods was a task of too great magnitude 
and was too expensive to face. 


* Muddling Along." 


To a greater or less extent, this was, or had been until 
recently, a true picture not of one, but of the majority of the 
concerns connected with the British electrical engineering 
industry. It was also a picture of as many foreign ones. 
Looked at from the point of view of what might be, it was, 
from a technical point of view, a picture of '" muddling along," 
frequently at low efficiency, nearly always in an atmosphere 
of semi-ignornace as to what it was doing, constantly fearing · 
that the products it was supplying might develop unexpected 
blemishes the cause of which were shrouded in obscurity. 
He did not think it compared unfavourably with the average 
standards existing in many industrial countries throughout 
the world, but he was comparing it with what was well within 
the power of the industry to become. 


Knowledge of Physical Laws Essential. 


. These uncertainties and mysteries in industry must be 
explained and for several reasons other than the obvious one. 
They could only be cleared up by knowing what were the 
physical laws which underlay its processes and governed the 
behaviour of its products, and this knowledge must be part 
and parcel of the factory equipment and must not be regarded 
as an academic thing, the property of one or two experts. 
Industry run by engineers was constanily satisfied by merely 
getting something to work, whether it be a process or a finished 
product. Io do anything more was considered a waste of 
money. To learn the why and the wherefore was relegated 
by the management to universities and places where they 
thought. lf the results of this policy were not so disastrous for 
industry itself, one would have littie to say, but it was vital 
in the interests of industry itself that it should change its 
outlook and recognise that knowledge is as valuable to it as 
practical achievement. At present many concerns depended 
for subsistence on crumbs of knowledge picked from under 
the tables of the universities, and that was a meagre meal for 
an industry which ought to be growing. It was sometimes 
stated by managements that they could rub along all right 
with their existing technical staffs, 1f they came up against 
a problem which they could not manage, and if it was of 
sufficient importance, they called in outside research assist- 
ance, but this outside assistance could never take the place 
of the physicist at the heart of a concern. 


Qualifications of the Works Physicist. 


For a works physicist to be a success, however, it was 
essential that both the physicist and those with whom he 
must co-operate should learn each other’s point of view. 
Their mentalities were different, and must, and should be, 
different and complementary. Without this understanding 
there never could be fruitful work, and particularly must 
the works manager appreciate that the true research worker 
was originally minded and therefore found control irksome. 
Each side must win the confidence of the other and merit 
the support and appreciation of the other, for the success of 
physics in industry depended as much upon these matters 
as on the actual merit of the researches carried out. 


Raw Materials as a Factor. 


The first desideratum for the physicist was to know his 
work thoroughly. The physicist who entered many branches 
of the electrical manufacturing industry was struck by how 
empirical everything was. That the industry had been 
carried on successfully under these conditions was a tribute 
to the ability and patience of the personnel of the industry. 
It was a great mistake to assume that other methods could 
easily and quickly supersede empiricism, but they must 
gradually do it as principles become really surely established. 
One of the most baffling factors in the process of substituting 
control by measurement for control by judgment was when 
a factory had not the full control of its raw mateuzials, but 
had to take what it was able to purchase. Variations in raw 
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‘materials might completely"mask the effect of'refinements 


introduced to improve efficiency. In these circumstances 
there was greater need for the physicist or the works chemist, 
as the case might be, in order to introduce processes for the 
treatment of raw materials, or to show the suppliers of 
the raw materials what to do in order to meet require- 
ments. The only way to expect success was to make the 
research physicists free lances in the works, free to arrange 
their own expermients and to set themselves their own 
problems untramelled by the prejudices of the existing works 
personnel. Their only terms of reference should be to investi- 
gate the works processes and products with a view to the 
improvement of efficiency and the development of better ones. 
They must have a laboratory of their own and workshop 
facilities under their own control; the number of men 


would depend upon the size of the concern, but two was an 


absolute minimum, and their qualifications would naturally 
depend on the particular branch of electrical engineering in 
question. 


Some Difficulties. 


Many industrialists would be inclined to regard with incre 
dulity the wisdom of letting physicists loose in their works 
with such a roving commission. They might See difficulties 
of discipline, of jealousy on the part of the works personnel, 
interference with production, and overlapping with the 
duties and responsibilities of superintendents and others 
already responsible for experimental work. They might 
regard it as likely to turn into a new department responsible 
to none of the existing works managers, with direct access 
to the managing director himself over the heads of those 
responsible to him for the works. These were, admittedly, 
great considerations, but it was nevertheless of the greatest 
importance to segregate the research men from the existing 
works influences and control and to get the managers to 
support and welcome this segregation. 


. Research and the G.E.C. 


Dealing with the application by the General Electric Co. 
of the ideas he had propounded, Mr. Paterson said that the 
Company decided four or five years ago to make research 
one of their definite objectives. Practically the only general 
fundamental principle the management laid down in con- 
nection with this decision was that the research activities 
were to be kept independent of production activities, i.e., 
the works must maintain their complete responsibility for 
production processes. The research organisation should assist 
with advice and experiment in a consultative capacity, and 
the problems they tackled and the work they undertook must 
remain in the discretion of the research organisation itself. 
On the other hand, the decision to apply or not the results 
of any piece of work of the research laboratories must rest 
entirely with the factory concerned with the particular 
product. With this guiding principle and the financial 
means to establish laboratories, the movement was launched 
into the company's activities to work out its destiny, sup- 
ported by the goodwill of the various managements, to 
establish its relationship with the different works of the 
company and to grow as circumstances should dictate; the 
arrangement was absolutely flexible. Occasionally experi- 
ments were conducted on the production plant itself; more 
often, if it could anyhow be arranged, the process was in- 
stalled in the research laboratories where factors could be 
independently controlled and where production was hot 
interfered with. 

Moreover, the practice had grown up of holding regular 
meetings of the works technical staffs with members of the re- 
search laboratory staff. Works technical matters were reviewed 
at these conferences and the laboratories were able to acquaint 
themselves with the works policy and their urgent problems 
and difficulties. The whole personnel of the laboratories 
now numbered 80, of whom 25 per cent. were qualified re- 
search men, and of the remainder a good many were operatives 
who carned on some of the works processes on a small scale 
in the laboratory, for the purpose of studying them and 
applying experimental results in a practical way before 
recommending them to the factory. 


How Research Helps Practice. 


Mr. Paterson concluded with a reference to some instances 
of the manner in which research work in the factory has been 
productive of practical results in a manner which would not 
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have been possible"otherwise. А certain process in the 
works which had been in use for a long time involved the 
coating of wires of different diameters with a material which 
hardened after coming out of the bath, The final product 
was not always uniform in quality, and there was considerable 
wastage due to outfalls, and consequent loss of money. Investi- 
gation showed that there were as many as six variables 
affecting the final product, several of theminterdependent and 
concerning processes carried out and products made, in 
different departments of the factory. One of these was the 
quantity and uniformity of the deposit on the wire, which 
became increasingly variable as the size became smaller. 
The problem was tackled by making measurements with a 
view to determining the laws governing the deposition of 
liquids,, with and without suspensions, on long cylinders 
when suspensions were made. The limiting conditions were 
found and the lines indicated along which alone it was possible 
to look for success in the operation. No works technical 


engineer or manager would, or even could, undertake such 


a piece of work as this. 


Research on Composite Wire. 


Again, in the manufacture of a certain composite wire 
the drawing process did not always yield 1oo per cent. output. 
A bad patch was frequently met, and at these times the 
efficiency was very low. Careful micrographic examination 
of the wire at all stages resulted in the cause, and remedy, 
being found after four or five weeks' work, and the 
examination revealed a condition of the wire which explained 
the cause of many troubles which occurred in another 
department of the works, and bad been attributed to 
other causes altogether. An example from a lamp works 
was given. The final state of evacuation of a lamp 
depended on the action of a certain amount of red phosphorus 
introduced into the lamp before sealing off from the pump 
system. It was known by the elegant name of the “ getter.” 
Phosphorus had been employed for this purpose for many 
years. For many years also lamp makers had rung the 
changes upon many different ingredients to add to the phos- 
phorus, and also upon the method of its introduction into 
the lamp. Nevertheless, all lamps had not always been 
perfect. Many possible causes had from time to time been 
blamed for failures, including the “' getter.” The whole 
problem was clearly one of finding out the fundamental 
action, not only of the getter, but of every other agency in 
a lamp—and there proved to be several—which affected the 
quantity of free gas in the bulb at different periods of the 
life of the lamp. The whole of the phenomena were investi- 
gated and correlated in about two years and reduced to 
proper physical: terms. The complication of the whole 
problem thuserevealed in its full magnitude showed the 
utter hopelessness of attempting to carry on manufacture 
intelligently by the process of groping and guessing among 
empiricisms. 


Research and Thermionic Valves. 


In the design of thermionic valves there had been the 
great advantage that the modern physicist was fairly early 
in the field, and had got his principles generally clear before 
manufacture took place on a large scale, and it was in this case 
possible in some measure to avoid empiricism from the begin- 
ning. The same, however, did not apply to acoustics, for, 
in spite of the fact that the telephone was one of the oldest 
interests, the principles and practice underlying the faith- 
ful magnification of sounds were virtually unknown. 
Electrical engineers throughout the world were suddenly 
confronted with the necessity of supplying loud speakers in 
connection with the magnification and reproduction of speech 
and music by wire and wireless, and they had little but em- 
piricism to go upon. The industry could only hope that 
the public would have patience with them until the problem 
had been properly explored by physicists and the results of 
their work translated into practice. 


He could imagine few things, concluded the lecturer, more | 


beneficial to a factory or helpful to a progressive works staft, 
whether glass works, cable works, machinery works, or lamp 
works, or any other kind of works, than an invitation from 
its management to a band of men, physicists and chemists, 
to devote themselves to its welfare and improvement, in the 
manner he had indicated. At thesame time he could imagine 
few things more disturbing than this to a works technical staft 
which had allowed itself to crystallise out, and had no real 
desire to depart from methods of tradition and empiricism. 
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The Limiting Output of Single Phase Motors 


with Geared Drive.* 
By Dr. IVAN DORY. - 


From the output equation established by Ossanna it follows 
that for the same armature velocity and other conditions, the 
output of one-phase traction motors is proportional to the 
armature diameter, as for other electrical machines; thus the 
output per cm. of armature diameter is approx mately 
constant. Its value depends on the utilisation of the material 
and of the core-length, which are determined by the construc- 
tional conditions. Experience has shown that we can assume 
as continuous rating 7 H.P. per cm. armature diameter. 
By increasing the diameter of the armature the output can be 
increased at will. Consequently the output of a motor with 
direct drive is limited only by the permissible armature 
diameter for the locomotive in question. The output of a 
geared motor, on the other hand, is limited by the armature 
diameter which is permissible for the gearing, the width of the 
gears and the height of the countershaft above the centre of 
the driving axles. 


Limits Fixed by the Gear Velocity. í 


The diameter of the gear wheel increases with the motor 
output, because the distance between gear centres must be 
greater than half the diameter of the motor. To keep the gear 
wheel velocity low with increasing diameter the speed would 
have to be reduced, but it is not possible to do much here, 
because the speed of the gear wheel is the same as that of the 
driving wheels. Hence for each gear velocity there is a limiting 
value for the diameter of the gear wheel, and this also applies 
to the armature diameter and the output. 

The largest diameter for the armature is obtained from the 
condition that tbe distance C between centres is given by 


с>, +175, 


Where IT 4-25 —radius of countershaft 4-25 mm, 


G —diameter of the motor frame, 


Hence 2 R42 Y 2G 1-350, 
Where R--» —radii of gear wheel and pinion. 
Further G —D4-r2H, 


where D4--armature diameter and Н —depth of stator core 
and frame. 
If vz=velocity of the gears 
va —velocity of the armature 
vr —velocity of the driving wheels 


2R vz 2* Uz 
= = > ‘and == ©. 
ТҺеп EE D Da и 
Hence, by substitution, the largest armature diameter will 
be 
“2 Dr- (2 H+350) 
Dg eee. ЕНИР (1) 
= 07 
І быш 
х UA 


Practical values are vz—18-20 m/sec., 04 =45 m/sec., 
H —100 mm. = 


Limits Fixed by the Width of the Gears. 


The gear width depends on the largest tooth pressure, which 
occurs with the greatest drawbar pull. This pull is limited 
by the adhesive weight. and may be taken as one-third of the 


adhesive weight Q, the maximum tooth pressure being 


Q Dr_Q vr y 
32R 3 vz d 


rience fixes this maximum pressure at 450 kg. per cm. 


tooth width, whence the gear width becomes 


jn. ОТ cm., when Q is in kg. 
3X450 02 
1f vz —20 m/sec., Q is in tons and vr is in km. /hr., then 
b QT om. 
~ Yoo 


* Abstracted from “ Elektrotechnik und Maschinenbau," Vol. 40, 


р. 145. 
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Let Q —aZ, where a denotes the relation between the adhe- 
sive weight and the continuous drawbar pull Z, then 


b=a 2 от ro cm. 


where Z is in kg. and vr in km. per hr. 
Putting for the continuous output 


270 


which assumes that the maximum continuous pull occurs at 
two-thirds of the maximum speed, then 


b — 405.107 5 al. cm. 


For a maximum gear velocity of 20 m/sec., the maximum 
continuous rating of the geared motor is 


For the coefficient a the values obtained on the Spiez- 
Frutigen line with dry rails can be used. These are 


G8 —9 at 80 km. per hour. 
a=8 at 60 km. per hour. 
a=6 at 40 km. per hour. 


The power limits are seen to be remarkably low. With 
double gears 15 cm. wide at each end, and a maximum gear 
valocity of 18 m/sec., the limiting output is 740 H.P. with a 
maximum speed of 120 km. per hr., and 950 H.P. with a maxi- 
mum speed of 60 km. per hr. 

From the relation 


b= 9r for a gear velocity of 20 m/sec. 


E for a gear velocity of 18 m/sec. 


Then for b—2x15—30 cm. total gear width, Qu=2 700 
x» a gear velocity of 18 m/sec. (Q is in tons and v in km. per 
hr). | | 

Consequently the adhesive weight О per motor must not 
exceed 

27 tons at roo km. /hr. ` 
36 tons at 75 km. /hr. 
54 tons at 50 km ./hr. 


Taking further 18 tons per driving axle as the permissible 
loading, we see that B locomotives with a single motor can 
be built for speeds up to 75 km. per hour only—for higher 
speeds two motors must be used. С lotomotives with one 
motor can be built for speeds up to 5o km. per hour and with 
two motors up to roo km. per hour—for higher speeds three 
motors are needed. - ~ 


Limits Fixed by the Driving Mechanism. 


The output is also limited by the height of the counter- 
shaft above the centre of the driving axles. This is zero 
with tram suspension, where the driving axles serve as 
the countershafts. It can be about 25 mm. for horizontal 
coupling rods between counter shaft and driving axle, up to 
200 to 300 mm. for triangular frames (Scotch yokes). Denoting 
the height of the counter shaft above the centre of the driving 
axle by и, and allowing 40 mm. between gear wheel and gear 
case, and тоо mm, between rail head and gear case, then 


R+40+100+4 = 20 


So that vz_2R_,_280+24 
UT Dr Dr 


Combining this with eq. (1) and taking H=100 mm. and 
UA =45 m./sec., we get 
Da —1:67 (Dr – 830—2 u) for vz —18 a 
=1°8 (От—8зо—2 u) for vz —20 m. /sec. 


. Since D4 is proportional to the output, we can get from 
eq. (2) the limiting output for a given diameter of driving 
wheel Dr and height u. 


The supply of electricity to SHIPTON is to be still further delayed 
as Keighley Council, which originally proposed to give a bulk 
supply, have adjourned the matter until the Electricity Commissioners 
have cleared up the position as to the formation of a Joint Board or 
authority for the district. The Commissioners are reported to 
favour supply being given through the Yorkshire Electric Power Co., 
but Keighley strongly object to this proposal. 


476 | The Electrician. 


Electrical Developments at Nelson. 


In most towns in this country electricity supply was first 


started by private enterprise, and then sooner or later passed 
under municipal auspices. In Nelson, Lancashire, electricity 
supply has always been municipal, and has been going strong 
ever since 1889. Although a manufacturing town, sateen 
being the staple product, there has been very little power 
load, though doubtless that will be changed when the mills 
get started again ; so much so that extensions have recently 
been necessary, of which we give some details below. 

The extensions consist of two 3 ooo kW Brush-Ljungstrom 
sets, each designed to work at a pressure of 200 lb. per sq. in. 
attheturbinestop valve. Thesteam is superheated 262? F. and 
exhaustsinto a vacuum of 284 in. of mercury (barometer 30 in.). 
Each turbine is direct coupled to two three-phase alternators 
having a combined output of 3 000 kW with a power factor 
of o:8, and wound for 6600 V, 50 cycles. The exciter is 
direct coupled to one of the alternators and the regulation 
of the set is effected by the regulation of the exciter field, 
a finely graded regulator being provided on the switchboard. 
The combined set runs at 3000 revs. per min. and is 
capable of an overload of 25 per cent. for two hours. 

Each turbo-alternator set is mounted on a Brush surface 
condenser. The whole of the weight of the turbo-alternator 
is carried by the condenser, resulting in a great saving of 
foundation work. | 


Condensing Plant. 


Each surface condenser has a cooling surface of 5 200 sq. ft., 


and is capable of dealing with 32 420 lb. of exhaust steam per 


VIEW IN THE ENGINE Room AT NELSON, SHOWING LJUNGSTROM TURBO- 
GENERATORS, 


hour, with circulating water at a temperature of 70° F. The 
condenser tubes are 12 ft. 9 in. in length, and } in. in diameter. 
Each condenser has 2 115 tubes and is provided with a three- 
throw Edwards air pump 17 in. by 12 in., running at 120 revs. 
per min., and driven by a Brush d.c. motor through gearing. 
This motor is mounted on a suitable stool, and has a normal 
output of 18 H.P. rated at 27 H.P. | 

The circulating pump is capable of delivering 4 800 galls. 
per min. against a total head of 25 ft. when running at 720 
revs. per min. The pump is driven by a 55 н.Р. standard 
Brush motor, to which it is direct coupled. The motor is 
controlled by an oil-immersed motor starter and stator 
circuit breaker of the floor mounting type. For filtering 
the air to the alternators, a Davidson wet air filter is provided. 
This is of the spray type. 

Steam is provided by three B. and W. water tube boilers 
working at 200 lb. per sq. in. and provided with integral super- 
heats to give a steam temperature of 620° Е. 

The rotary converters for '' stepping down " purposes are 
six-phase machines of the Metropolitan-Vickers make. They 
are self-synchronising and are fitted with an overhung squirrel 
cage starting motor. The transformers and switchgear have 
been supplied by the same firm, The e.h.t. cables are of Henley’s 
manufacture. They are of the three-core clover-leaf pattern. 
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The First E.D.A. Conference. 


By "A SPECTATOR." | 

I recently had the pleasure of attending the first E.D.A. 
“ Salesmanship ’’ conterence, when Mr. Bush read his paper 
on ' Salesmanship in Relation to Lighting." I could have 
joined in the discussion but decided to take time for reflection. 
I can reflect dispassionately, because I am neither a manu 
facturers’ salesman, ‘contractors’ salesman, or electricity- 
supply man, but a “ spectator.” 

The object of this conference was to give contractors and 
supply men a lesson in how to sell lighting appliances. The 
teacher just failed to build his paper on the right lines, and to 
give it the right sub-headings, and the pupils got lost in their 
anxiety to air their views on manufacturers' discounts, the 
great mistake which has been made in calling gasfilled lamps 
“ gasfilled," and so on. 

In spite of all, however, these cardinal points stand out. 

(a) That the market is there and waiting. 
(b) The manufacturers have the goods and must sell them. 
(c) The retailer—that is, the contractor and the electricity 
supply company—while confessing agreement with the first two 
cannot achieve anything because they have no salesmen. 
A Problem for the Retailers. 

Therefore, it would seem that the sooner the retailers settle 
this problem of salesmen the better. They must settle it soon. 
If they do not, the manufacturers will sell their goods direct 
to the consuming public : and why not? The publicis waiting 
to buy their goods, and if the retailer will not or cannot dis- 
tribute them, then he must stand aside and be content with 
the profits on *' wiring." We, therefore, arrive at this question : 
What is the best plan to adopt to attract men 
to theretailing ofelectrical merchandising ? It 
can be simply answered—offer a salary that 
will attract good men. Further, get a new 
point of view as to the type of man required. 
Is it not а fact that the average retailer 
expects to get a '' salesman ” for 505. a week. 
overlooking the fact that on such a wage a 
man cannot manage to keep the heels of his 
boots up to par let alone “sell.” Many 
retailers will have to ''spring clean " their 
ideas as to the type of man required. 


Where Recruits Can Be Found. 

There are many men to-day who are, or 
have been, on the manufacturing side who 
would, make excellent retailers’ salesmen. 
This side (that is, the manufacturing side) of 
the industry is much overcrowded, and many 
would seek the retailing side. Unfortunately, 
however, the salary offered is so small that 
but a few are attracted, and, further, if they 
do make an application they are ignored 
because they have been with a manufacturer, 
and have had no “ canvassing ” experience. 


A Fair Question. 


It is a fair question to ask why such men 
would make good ' retail’’ salesmen. The 
question can be answered. Usually such men 
havea good groundwork of technical knowledge, but they are 
first and foremost commercial men. They have a broad and 
comprehensive knowledge of the various types and qualities of 
apparatus on the market. Finally, they have a broader view 
of sales development. and usually can write a letter that will 
get business. 

One well-known retailer during the discussion said that 
he agreed with Mr. Bush, but he was an engineer and '' hadn't 
got the time to spend on merchandising"! The moral is that 
he must find a man to do it for him or he must stand aside 
and let the manufacturer sell his goods direct to the public. 

I look forward to hearing Mr. Wallace Attwood read his 
series of papers. If, however, he cannot tell the retailer 
how to get the right man, he will have failed to serve the 
object of these conferences. 

One other reflection before I close. I heard much sotto voce 
discussion on the word psychology! Why is it that.retailers 
won't understand the meaning of the word and realise the 
tremendous amount of turnover that can be secured by 
playing toit. It would seem that the word ‘‘ common sense " 
appeals more, and one of the audience was adamant that this 
was the right word to use. Imagine making a sale at the 
‘common-sense moment! If every buyer had to be caught at 
the “© common-sense ” moment | 


sep 
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Small Electric Fires and Stoves. 


The second of the SALESMANSHIP CONFERENCES arranged by 
the British Electrical Development Association was held on 
Friday last, when Mr. R. Ѕмітн delivered a lecture on '' Small 
Electric Fires and Cookers.”’ 


The Object of the Conferences. 


- Mr. L. L. RoBINSON was in the chair, and in opening the 
meeting emphasised the point that these salesmanship lectures 
did not have as their object the discussion of technical matters 
or trade squabbles, such as discounts and the like. One of 
the most important things to discuss was the awakening 
of general interest in the goods to be sold, how to keep that 
interest awake, how to approach the consumer, how to con- 
vince him and secure his order, and make him the friend of 
the salesman. The attributes of a salesman must be personal 
enthusiasm and confidence in what he was selling, and he 
must study the psychology of the customer. He should 
have smartness and discreet cheek—which was very important 
—and there must be a square deal, because it was important 
to bear in mind tbat any bargain which did not benefit the 
buyer as well as the seller was a poor bargain, and did not 
encourage the client to come again. 

Mr. SMITH started his lecture with a brief comparison of 
electricity and gas, as evidenced in the running costs of a 
2 kW electric fire and a gas fire using 30 cub. ft. per hour. 
At a standard of 500 B.Th.U., for the gas, 30 cub. ft. meant 
15 ооо B.T h.U. per hour, and as тоо ooo B.Th.U.'s constituted 
a therm, it followed that one therm would be used in roughly 
64 hours, which, at a cost of 1s. per therm, would be approxi- 
mately 2d. per hour. At 1d. per unit, the electric fire would 
cost the same amount per hour, but the whole of the heat 
was given off into the room. 


Cooking NOT the Domain of the Gas Companies. 

As regards systems of charging, Mr. Smith approved of the 
rateable value basis. It encouraged a person to wire a 
house, and only one set of wiring and one meter were 
necessary ; but on the general question of developing the 
heating and cooking load, he disapproved of the tendency 
on the part of many supply engineers to regard cooking as the 
domain of the gas companies. Fortunately this was not the 
case throughout the country generally, and there was no 
doubt that the public only required hiring facilities and a 
reasonable rate of charge to enable this load to be secured. 


Hints on Selling. 

On the general question of selling cooking apparatus, 
the strong point was made that the efforts of the salesman were 
not likely to be particularly successful if the potential cus- 
tomer was not able to be told that the contractor himself was 
using the apparatus, and electrical contractors and others 
who had the selling of electric cooking and heating apparatus 
in hand were urged to practise what they preached. The 
importance of giving the customer advice in the use of the 
apparatus was dilated upon, it being pointed out how the 


tactful demonstrator could interest the housewife in the real- 


economy to be effected, for instance, by making use of the 
residual heat of the hot plate for water heating for washing up 
purposes, how one boiling plate might be used for boiling 
and simmering purposes simultaneously and so on. Whilst 
a rough estimate of the cost of cooking was undoubtedly the 
familiar one of '' one unit per person per day and one for the 
pot," a wrong impression was often obtained by this subject 
being approached in a different way. "There were, however, 
simple rules whereby the salesman or demonstrator could 
give the time required for boiling a given quantity of water, 
and it was necessary to be armed with simple formulae when 
discussing domestic electrical apparatus. 


Life and Reliability. 


One of the most important questions was the length of life 
and reliability of the apparatus. All leading makers gave one 
year's guarantee, and maintenance schemes could usually be 
arranged. Oven elements were made to give an indefinitely 
long life, and present-day boiling plates were capable of giving 
very long service withoutattention. The boiling ring question 
was one of great magnitude and might form the subject of an 
evening's discussion. The controversy’ of the closed versus 
the open-type ring was still raging, and each had its staunch 
adherents. It seemed useless to take the precaution of 
protecting oven elements efficiently from damage to user 
and element alike, and at the same time to leave boiling 
ring elements comparatively exposed. So many engineers, 


however, insisted on this type of ring on behalf of their | 
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customers that makers must be excused for continuing to 
supply them. In the opinion of the speaker, the solution of 
this controversy would not be found in the open-type element. 


DISCUSSION. 

There was, as usual, a long and interesting discussion, 
although many of the speakers covered the same ground and 
expressed the same views. Mr. A. C. CRaMB (Croydon), 
spoke of the necessity for carefully thought out hiring schemes, 
and of the success he had had at Croydon in the employment 
of women as demonstrators to keep in touch with the customer. 
Service to the customer was dealt with by many speakers, and 
the importance of it emphasised, but the employment of 
saleswomen was discountenanced by one speaker, as he did 
not regard them as so successful as men for this purpose. 


The Value of Demonstrations. 


On the question of demonstrations, several speakers ex- 
pressed the view that not enough demonstrations were held, 
but it was also pointed out that when they were held care 
should be taken to see that the cook knew something about 
the apparatus. Stress was laid upon the necessity for in- 
structing the customer when electric cooking and heating 
appargtus was purchased.  Straightforwardness with the 
customer was the key-note of many speeches. Mr. Joyce, 
or instance, spoke of adapters being used and apparatus 
being put on the lighting circuitinstead of a power circuit, the 
resultant cost creating a dissatisfied consumer who did not 
hesitate to spread his discontent.  Lieut.-Col. VIGNOLES 
(Grimsby) said they should have the courage to tell a customer 
that he should not use electric cooking if the proposition was 
not a sound one. Moreover, the difference between con- — 
vected heat and radiated heat should be explained. This 
point had previously been raised by Mr. Young, who depre- 
cated a customer being sold a small radiant heat fire as an 
electric heater. | 


Taking One's Own Medicine. 

There was general agreement, that the seller of electric 
cooking apparatus should use # in his own home, and the 
first essential was to get tbe housewife interested, by the pro- 
duction of actual facts as to the cost, labour-saving and so on. 

Mr. RoBERTS said that salesmen too seldom told the 
customer such facts as that a toaster will give 60 pieces of toast 
per unit; that a small griller would grill four large pieces of 
steak per unit; or that a two-pint kettle will boil 173 times 
per unit. These little points were useful. 

Mr. BERRY and others urged the case of the small electric 
fire for use at odd times in bedrooms, etc. Mr. R. W.- 
HUGHMAN spoke of the campaign in America for having power 
points in every room in a house, and regarded this policy as 
one which would lead to the more rapid conversion of the 
public. | 

Mr. W. A. GirLorr did not think it would be possible to 
have only one set of wiring in a house, and thought the best 
results would be obtained by having the installation properly 
carried out with a power circuit. | 

Mr. A. Gowans WHYTE thought too little was said of actual 
transactions in regard to cooking and heating. In his own 
electric home, where there were six persons, the consumption 
was only 7o units per week, and he believed that could be 
considerably reduced if the cook had been properly trained 
and instructed in the use of electric cooking apparatus. No 
attempt was made to control the consumption. The cook 
had not had the slightest difficulty in mastering the cooker, 
however, notwithstanding the lack of instruction. At the 
same time, he thought the electric cooking should be part 
of the training of every girl going through a domestic science 
course. 

Among the other points raised were that salesmen should 
be imbued with the idea that they were selling the finest 
possible article, and the customer impressed with what he was 
going to get out of it; that salesmen should obtain a good 
working knowledge of the apparatus, and that customers 
should be educated to the fact that electrical apparatus is now 
practically foolproof. Great improvement had been made in 
apparatus during the past three years and that fact should be 
made known and appreciated. 

Mr. SMITH, in his reply to the discussion, said he was all 
out for straightforward dealing with the customer. Не 
particularly emphasised the point as to the amount of hot 
water that could be obtained for nothing on an electric cooker, 
after all the cooking had been done, by means of the residual 
heat. The two greatest attributes of a salesman were tact — 
and plenty of it—and straightforwardness, 
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Electricity Supply at Cannock. 


The inauguration of electricity supply in the Cannock 
Urban District Council’s area—the ‘official ceremony in con- 
nection with which took place on the 18th—will doubtless 
play an important part in the development of the district 
generally. Though the necessary powers were secured as 
far back as rgor, in some ways it is fortunate that they were 
.not exercised until now, for the delay has made possible the 
adoption of all the advantages which have since taken place 


in the generation of electricity and in methods of distribution. © 


Some two or three years ago it was brought to the notice 
of the Cannock Council that: electricity supply was essential 
within their district. They therefore appointed Messrs. 
Arthur Ellis & Partners as their consulting engineers. It 
is the first part of the scheme suggested by this firm which 
has now been put into operation. 

Cannock is situated in the North-West Midlands Electricity 
District, and it has been recognised that this area represents 
an important part of the larger district. The Electricity 
Commissioners have accordingly sanctiosed an agreement 
under which Wolverhampton Corporation supply Cannock 
in bulk upon terms which will permit them to distribute 
from their sub-station at Queen Street at ‘reasonable rates. 


Some Technical Details. | е 


The power transmitted is three-phase alternating current 
at зо 000/33 ооо V. It is controlled from the Queen Street 
sub-station, where the voltage 
is reduced to 6 боо V for dis- 
tribution by means of high 
pressure cables, whilst arrange- 
ments have also been made 
whereby the pressure is re- 
duced to 400 and 230 V for 
distribution upon a 4-wire 
three-phase system to private 
consumers. 


Main Transmission Cables. 


The main transmission 
cable is a 0'2 sq. in. 3-core 
cable, paper insulated, lead 
covered amd steel armoured, 
laid direct in the ground. It 
is protected by a pilot cable 
designed to work on the Merz- 
Beard compensated system. 
The pilot cable also comprises 
conductors for use in connec- 
tion with a telephone system 
for direct communication 
between Wolverhampton and 
the various sub-stations, 
which will be ultimately con- 
nected to the Council’s sys- 
tem of supply. 


Sub-station Equipment. 


At present the equipment 
of the main sub-station com- 
prises four 33 ooo V cubicles 
and operating panels, one of 
which is the incoming feeder 
panel *controlling the main 
bulk supply, a  metering 
panel, and two transformer panels for controlling the supplies 
to the two transformers at present installed. The trans- 
formers are protected by the G.E.C. biassed system of protec- 
tion. The 6600 V supply is obtained from two 1 250 kVA 
transformers, connected in ' mesh” on the 33000 V'side 
and ''star" on the б боо V side, the neutral point being 
earthed. The supplies are taken from these transformers 
to a б боо V switchboard, comprising two main transformer 
panels, a metering panel, two feeder panels, and two small 
transformer panels for controlling the supply to the two 
transformers, each of 125 kVA capacity, which are used for 
the purpose of further reducing the pressure to 400 and 
230 V for distribution within Cannock. From these two 
smaller transformers the supply is taken to a 400 V switch- 
board in Cannock. This comprises two transformer panels, 
a metering panel, and two feeder panels. 

The whole of the main sub-station cquipment has been 
supplicd and erected by the General Electric Co., the trans- 
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VIEW OF THE G.E.C. Оп, SWITCHES AT CANNOCK. 
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formers having been manufactured by Ferranti. The 33 ooo 
V, 6 6oo V and 400 V mains have been supplied and laid by 
the British Insulated and Helsby Cables, Ltd. 


Switchgear Features. 


The switchgear presents many interesting features. In 
the 33000 V stonework cubicle board, cubicles are built 
upon iron framework, each unit being separated from the 
next by moulded stonework slabs. Sheet steel doors are 
fited at the back and front. Each cubicle is sub-divided 
by a stonework slab into separate cells so that the whole 
of the gear is separated so far as is possible in order to secure 
the highest degree of safety. The bus bars each occupy a 
separate cell, while isolating links are in another division, 
and each oil switch tank has an independent compartment. 
The porcelain insulators between these compartments are so 
designed as to prevent any fumes generated in the oil switch 
compartment passing to any other compartment. Each 
phase of the oil switch is in a separate tank. 


Oil Switch Design. 


The oil switches (which we illustrate) have a maximum 
breaking capacity of 350 ooo kVA, the total break per phase 
is 12 in., the head of oil above the contacts being 1rin. The 
control of the switches is by signal levers and suitable bell 
crank mechanism. The construction of. these switches 
throughout has been on robust lines. The tanks are made of 
welded steel strongly reinforced. In the past many accidents 
have occurred, due to tanks 
being blown off when switches 
were operated under short 
| circuit conditions. The ex- 
ceptionally strong channel 
and angle iron reinforcement 
will, it is claimed, effectively 
prevent such accidents to the 
switches we are describing. 
The tanks are lined with 3-ply 
birch. _ 

The steel tanks fit into a 
deep recess in iron framework, 
which is securely bolted to 
the main cubicle structure. 
In this recess is fitted a thick 
gasket. The emission of fumes 
from the tank is thus impos: 
sible. At the same time an 
ample vent pipe from the top 
of the tank to the air outside 
the building is provided. 
This effectively equalises the 
internal and external pres- 
sure. In addition to the 
main securing bolts, further 
bolts are provided of sufficient 
length to support the tank 
clear of the contacts when the 
former is lowered for the in- 
spection of the latter. Great 
attention has been given in 
order to obtain a high speed 
of break of the contacts, a 
Speed of 5 ft. per second hav- 
ing been obtained. When 
opening under conditions of 
short circuit the magnetic 
blow-out effect of the current increases the speed of break 
above even this figure. The moving parts of the switch are 
naturally rather heavy, and an air dash pot is provided so 
that no damage is caused by the switch movement being 
suddenly closed. 


TRANSFORME 


West Cannock Sub-station. 


In addition to the sub-station at Queen Street, Cannock, 
another has been provided by the West Cannock Colliery 
Co. at their premises at Hednesford. In that part of this 
sub-station which belongs to the Council there has been 
installed Reyrolle switchgear, whilst the colliery company 
have provided in their part of the sub-station somewhat 
similar switchgear, as well as transtormers for reducing the 
6600 V supply to the pressure necessary for their own 
purposes. 

Satisfactory tariffs both for lighting and power havebeen 
arranged by the Council. 
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Correspondence. 


THE USE OF THE CONDENSER IN THE С.В. SUBSCRIBER'S 
CIRCUIT. | 


To the Editor of THE ELECTRICIAN. 

Sig, —I thank your correspondent for his remarks con- 
cerning the function of the condenser in the C.B. subscriber's 
circuit and shall be glad to read the article on telephone 
induction coils to see how far the alternative theory bears out 
practical measurements. 

No mention was made in the original article of the part 
played by the condenser in preventing direct current from 
passing as it appeared too well known, and again the experi- 
menters had previously satisfied themselves as to the reduction 
in transmission efficiency by the reversal of an induction 
coil winding. 

Turning to the impedance of the 26 о winding-condenser- 
receiver, the contribution from the condenser appears to have 
been omitted, t.e., -j/wC. This also applies to the equations 
for the instrument’s output and will no doubt have a marked 
effect upon the results obtained by Mr. Gregory. 

I should have been pleased to test how much the direct 
current through the transmitter would be reduced by shorting 
the condenser, but regret that the experimental apparatus is 
in London, although the reduction does not appear to account 
for the reduced alternating e.m.f. from the transmitter.— 
I am, etc., H. J. BARTON CHAPPLE. 

Bradford, 

October 18th. 


BRITISH WIRELESS EXHIBITION. 
To the Editor of THE ELECTRICIAN. 

Sin,— Seeing in your publication of the zoth inst. a letter 
signed by Mr. Burnham, re the All British Wireless Exhibition, 
I should like to draw his attention to the fact that foreign- 
made goods were exhibited at the above Exhibition. I drew 
the proprietors' attention to this on Monday, October 2nd 
(Trade-day). I fail to understand how any member of the 
committee, when viewing exhibits other than his own, could 
have failed to observe these foreign products, unless he was 
out of touch with present-day markets.—I am, etc., 

URIAH BEATON. 


London, Oct. 24th. 


Electricity Supply in Norway. 
(FROM A CORRESPONDENT.) 

A visitor to Norway, besides being assured of a holiday in 
magnificent scenery among kindly and hospitable people, will 
find much to interest him in connection with electrical develop- 
ments. At the very outset of the trip, when he leaves New- 
castle by the boats of the Bergenske Dampskibsselskab, he 
will be brought in contact with wireless, the constant '' zip- 
zip ’’ of which is now a familiar addition to the other noises 
of ocean travel,.and will be approached with the offer of a 
free wireless message to engage a cab at the quay at Bergen. 

Electric Lighting General. 

On arrival he will find electric lighting general in Bergen, 
though this city, like Christiania, has also a gas supplv. He 
will also be struck by the apparent freedom from legislative 
interference and vested rights which is one factor that accounts 
for the ubiquity of electricity in Norway. Support wires for 
the tramway overhead lines are habitually carried to the 
houses lining the street, and, generally speaking, power lines 
seem to be mounted on poles in a somewhat rough and ready 
manner according to our ideas. However, accidents and 
breakdowns are stated to be rare, in spite of the exceptionally 
damp atmosphere and the deep snowfalls in the hilly regions 
where many of the lines pass. 
probably allow him to ascend the Rundemanden hill behind 
the town, whence (in the event of the atmosphere being clear, 
a somewhat exceptional condition in Bergen !) he will obtain 
a magnificent view of the town and neighbouring fiords. 
The first 1 ooo ft. of ascent are effected by a cable lift which 
has interesting mechanical features, the subsequent 1000 ft., 
‘on foot, will take him toa large wireless station. Large stations 
also exist at Stavanger and elsewhere. In the hotels a 
familiar feature is the posting of weather forecasts, originally 
distributed by wireless and then conveyed by the ubiquitous 
telephone and telegraph. The use of distributed forecasts of 
weather, as an aid to agriculture, is being actively studied in 
Norway. 

| Мо Ceal. 

Norway has practically no coal of its own, though a certain 

amount is imported from Spitsbergen and elsewhere. Hence 
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The time spent in Bergen will. 
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electricity is almost invariably obtained from water power. 
The mountains, amongst which the visitor finds himself 
immediately after leaving Bergen, are well arranged for 
hydro-electric work. There is commonly a species of broken 
tableland at a level of 2 ooo to 3 ooo ft., whence torrents and 
waterfalls find their way down steep cliffs to the fiords. Lakes 
at this altitude are readily drained to supply electric power, 
and generating stations are commonly located in pleasing 
surroundings amidst the mountains. Bergen itself is fed by 
a local transforming station, the actual generating station 
being miles away in the hills. 


Electricity Universal. 

In the mountainous area commonly visited by the English, 
hotels are almost invariably lighted by electricity and con- 
nected by telephone, even though there may be only half a 
dozen or so houses in addition to the hotel—and in Norway 
places that are quite boldly marked on the tourist’s map may 
be quite small. It is a common sight to see power lines 
striding down the hills into the village, and a local transformer 
on a post feeding the hotel. Passing through the valleys one 
comes on similar scattered transformers supplying farms and 
small factories. At Fjaerland, a most pleasing spot at the 
very foot of the great glaciers coming down from the Jostedal 
tableland, there is a small generating station perched in the 
hills. The writer was informed that the cost of supply was 
тоо kroner (approximátely £4) per annum per kW demand ; 
this system of charging is usual, and meters are not often 
installed. As the hotels are commonly only open for three 
or four months in the summer they are simply constructed 
(almost invariably of wood), and wires are often run open on 
walls, attached to small porcelain insulators. While the 
main source of heat is always the typical wood-fed Norwegian 
stove, small supplementary electric radiators are often used. 


Speculetion in Power Houses. 

At other comparatively remote places it was found that quite 
large generating stations were installed or in course of erection. 
It appears that such stations are sometimes put up on a more 
or less speculative principle, in the expectation that factories 
will assemble in the vicinity of the cheap electrical supply— 
as has been the case at Niagara Falls. Indeed this often 
seems to be the deciding factor in the mountainous regions 
of Norway, where communications are always difficult and 
Thus at 
Fortun, a remote spot giving access to the celebrated Skagas- 
tolstinder mountains, a generating station was erected to 
supply power primarily to a steel works, even though the 
iron had to be brought from Sweden. At Farnes (Upper 
Aardal), a small village at the foot of the fiord, another large 
generating station was in course of erection, and the houses 
erected at the foot of the hills for the workers formed a more 
imposing assembly than the village itself. As is frequently 
the case in Norway, the lake from which the power is drawn 
is situated at the top of huge cliffs, and the first step before 
beginning constructive work was the building of a characteris- 
tically tortuous winding road up the cliff for the use of motor ` 
lorries. A small proportion of the power had been already 
tapped and used to supply a station generating up to боо kW. 
at 5000 V (three phase). High tension wires carried power 
up to the scene of the tunnelling operations, and also fed а 
transforming station for the benefit of the workers' cottages 
and the local hotel. When this large station is completed 
this little village may possibly become changed out of all 
recognition, as has already happened at Odda, where artificial 
nitrate is manufactured, and at Vadheim, where there are 
carbide works. 

Power to Denmark. 

Other schemes are in prospect. There is a project on foot 
for supplying power to Denmark, a branch railway line at 
Christiania has been electrified, and also another line in the 
north. The remarkable Bergen-Christiania line which rises 
near Finse to a height of over 4000 ft., and has many 
steep inclines, would seem to present an ideal opportunity for 
the use of electrical power. Doubtless it would have been 
electrified originally had electrical locomotives then attained 
their present stage of development. The change may be 
effected in course of time, but the difficulty of avoiding inter- 
ruption of traffic on this important main route to Sweden and 
Russia is no doubt a consideration. 

For the rest, travelling in Norway is simple, and the country 
well deserves attention from English tourists. Visitors would 
be well advised to make use of the services of Bennett’s 
Travel Bureau, from whom the writer received many useful 
hints and valuable assistance. 

D 
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P The All British Wireless Exhibition —V. 


(Concluded from page 446.) | 


Redio Instruments, Ltd. 


RADIO INSTRUMENTS, LTD., exhibited a cabinet receiver, 
which is illustrated in l'ig. 29. The lid is fitted with a frame 
aerial on a hinged panel, so that its direction can be varied in 
azimuth, thus enabling the correct direction to be obtained 
for any desired station. The set is equipped with seven 
valves and a powerful loud speaker, the high and low tension 
batteries being accommodated in a cupboard in the lower 
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Fic. 29.—FRAME AERIAL CABINET RECEIVER. 
INSTRUMENTS). 


part of the cabinet. The adjustments are very simple, as 
they,are only threein number. There are three high frequency 
intervalve transformers with tappings; these are connected 
with the first three valves and are controlled by a coupled 
switch for simultaneous operation. The fourth valve acts as 
a detector, and the remaining three are coupled to low- 
frequency transformers. The makers state that a series of 
tests were carried out recently with such an instrument fitted 
in a motor car, the results being observed at various distances 
from a transmitting station. At 20 
miles distance the music was still quite 
clear. A-cabinet set of this kind саг 
be seen and heard in Harrods Wireless 
Lounge. | 
Fig. 3o illustrates the high-frequency 
intervalve transformer made by this 
firm, This is made in two types, one 
of which has a range from 150 to 
з ооо m. Both primary and secondary 
‚ windings are wound side by side on 
specially grooved ebonite formers. The 
coupling is extremely tight, and the 
transformer has been designed so that 
the self-capacity renders a separate 
tuning condenser unnecessary. This 
type of transformer has twelve tap- 
pings. In the low-frequency trans- 
former the winding is carried out in such a way that every 
individual turn is specially insulated from its neighbours, - 


FIG. 30.—H.F. TRANs- 
FORMER, 150 to 30 ooo 
METRES WITH 12 TAP- 
PINGS (RADIO INSTRU- 
“MENTS, LTD.), 


Burndept, Ltd. 

Comprehensive receivers were shown by Burndept, Ltd,, the 
operation being of a very simple character. Fig. 31 shows 
the Burndept Anti-capacity switch for making multiple 
connections. Such connections are often made by telephone 
jacks, but in that case the conductors are so near together 
that they have considerable capacity. The switch here 


Fic, 31.—ANTI-CAPACITY SWITCH (BURNDEPT, Ітр.). 


shown makes and breaks five connections according as it is 
set to one side or the other, but the conductors are sufficiently 
far apart to make their capacity negligible. 


. Radio Communication Co. ` 

Some compact and neat littie double circuit tuners of a 
novel construction were shown by the RADIO COMMUNICATION 
Co. A number of replaceable inductance coils are provided, 
each fitted with a direct reading wave scale, which enables 
the wave length to which the circuit is tuned to be seen at 
a glance and accurate measurements of any incoming waves 
to be taken. The secondary circuit can be used as a standard 
wavemeter. A series parallel switch is provided for the aerial 
capacity and the latter is variable. The coupling can also 
be varied. One of these sets is shown in Fig. 32. 

This firm also showed a new form of variable condenser 
in which the variation is obtained by altering the distance 


FiG.132.—DOUBLE Circuit TUNER (RADIO COMMUNICATION Co.). 


between the plates. In this form the reading is such that 
rotation through each graduation produces the same pro- 
portion of change in the wave length, which is an advantage 
in heterodyne reception when working near the zero point. 
The cost is lower than that of the more ordinary type of 
variable condenser, and the dimensions are only about 3 in. 
square by І in. deep. 


\ 
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A. C. Cossor, Ltd., and The Cossor Valve Co. 
Simple forms of receiving apparatus were exhibited by the 


former of these firms, and an item of particular interest was | 


the C.V.C. valve shown in Fig. 33. A particular feature of 

this valve is rigidity of construction so that microphonic 

noises due to vibration of the filament, etc., are reduced to a 
, minimum. It will be seen that the plate is in the form of a 

cap, and therefore practically the whole of the emission from 

the filament is utilised, and charges on the glass bulb are 

eliminated. 

Wireless Supplies Co. 


Among some interesting accessories on the stand of the 
WIRELESS SUPPLIES Co. we noticed the "''Lattikone ” 
inductance coil. This inductance coil is in the form of 
a cone, as against the usual flat form. A single layer of 
lattice winding with plenty of air space makes such a 
coil particularly free from self capacity, and the conical 
shape permits very fine graduation of inductance control 
by means of tappings. It is claimed that better results are 
obtained by a coil of this shape, that no variable condenser 
is requred for tuning, and that two or more may be nested 
in series to give any desired wave length, the control being 
effected by a suitable stud switch which completely cuts out of 
circuit one or more cones, thus entirely eliminating all dead- 
end effects. The makers supply unwound forms if desired. 


Metropelitan»Vickers Electrical Co. 


Two sets were shown by the MErROPOLITAN-VICKERS 
ELECTRICAL Co., one being a crystal set with variometer 
adjustment. This was described in our columns a few weeks 
ago%and, therefore, does not call for further comment. The 


Fic. 34.—'' Crystor " LEAD 
IN AND AERIAL INSULATOR 
(WIRELESS SUPPLIES Co.). 


Fie. 33.—'' C.V.C." VALVE 
(Cossor VALVE Co.). 


other was a 2-valve set, the special feature of which is a 
variometer intervalve transformer giving a tuned circuit from 
250 to 750 metres. Detailed particulars were not available. 
A filament regulating rheostat is provided and the sets are 
supplied with all aerial equipment at a comparatively low 
price. | 

Alfred Graham and Со. 

ALFRED GRAHAM AND Co. exhibited many of their well- 
known products, including the “ Amplion" loud speaker. Two 
wireless cabinets were shown embodying wireless receiving 
sets of Marconi manufacture, and also '' Algraphone’’ mechan- 
isms. These are so arranged that the horns or sound ampli- 
fiers are employed alternatively either for the reproduction of 
gramophone records or for wireless reception. Both these 
cabinets operate with a loop or frameaerial. Oneofthem was 
arranged with “ Electrovox’’ equipment, for the electrical 
reproduction of music, either locally or at a distance. In this 
. instrument sounds set up by means of reproducers are not 
directly emitted by a horn or trumpet, but affect a microphone 
transmitter of improved, type. This is connected with a 
suitable induction coil, and one or more loud speakers, which 
latter are adapted also for wireless reception. The headgear 
is capable of fine adjustment and is very sensitive. Each 
ear-piece can be readily removed from the head and be used 
independently. 

Western Electric Co. | 

The apparatus shown by the WESTERN ELECTRIC Co. was 
of interest not merely on its own merits but on account of 
the part that has been played by the Company in the develop- 
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ment of telephony generally. In the receiving apparatus 
made by the company for wireless telegraphy all the valves 
are enclosed so that they are tully protected from accident. 

A common feature in many single valve sets is the reaction 
circuit. Reaction is not employed in the Western Electric 
Co.'s sets, since, it is claimed, :t tends to favour the carrier 
wave and the lower modulating frequencies at the expense 
of the higher modulating frequencies, thus causing distortion. 

The Western Electric single valve detector and tuner. is 
shown in Fig. 35. The valve filament can be seen through a 


mica window, and at one end of the case is fitted a small card 


-— 


Fic. 35.—SiNGLE VALVE DETECTOR AND TUNER, INTERNAL VIEW. 
: (WESTERN ELECTRIC). ; : 


with particulars of the various wave lengths, together with 
the respective condenser settings ; and above and below are 
the variable condenser handles. Thelower handle is set to the 
given wave length and the upper for the finer adjustments. 
The valves are made specially by the company and take o*7 A 
at 4 У; the voltage on the plateis зо V. The range of wave 
lengths is 300 to 500 m. with an aerial 3o ft. high and roo ft. 
long. Two tuned circuits ate employed to give high selectivity, 
and the secondary circuit is adjusted so that the wave lengths 
are spread uniformly over the whole condenser scale. 
Amplifiers are provided in two patterns, the first of which 
contains a one stage amplifier with a key so that the input 
can be switched ditectly to the output without passing through 
the amplifier. This is a great convenience. The second 
pattern contains a two stage amplifier in which one or two 
valves can be used as desired without change of connections. 
In the loud speaking equipment both the amplifier and the 


- loud speaking receiver are so designed as to provide clear and 


true reproduction ot the entire musical range. 

Cabinet sets equipped with frame aerials are designed in 
accordance with the various recognised types of furniture. 
In these cabinets the frame aerial can be rotated through 
350 deg., and the loud speaking receiver is installed inside the 
trame aerial. | 


ERRATUM,—Owing to a wrong block being sent to us, Fig. 17 
in our last issue was incorrect, and the description of Mr. H. W. 


Fic. 36.—INTERVALVE TRANSFORMER (H. W. SULLIVAN). 


с s 
Sullivan’s intervalve high-frequency transformer was confused by 
the unwarranted appearance of a low-frequency instrument. We 
now give the correct illustration of the high-frequency transformer, 
with tappings, in Fig. 36. 
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WHAT OUR MANUFACTURERS ARE DOING. 


The “ Quickway " Coil Forming Machine. 


Nothing is more pleasing to the eye of the dynamo and motor 
manufacturer than a set of well-shaped, uniform-sized armature 
coils in position. But, unfortunately, coils seldom fit exactly into 
the armature core, and too often they have to be squeezed into the 
slot. The result is displaced and twisted wires, which commence 
to develop defects almost as soon as the coils are char To 
overcome these disadvantages, Mr. B. Gill, of the MipLAND DYNAMO 
AND Motor REPAIRS Co, has therefore invented a machine to 
wind coils with angular sides to fit snugly into the armature, by a 
simpler and quicker process than has previously been conceived. The 
claims for it are: no wooden formers are required ; the machine 


\ 


Ес. 1.—VIEW OF THE ‘ Quickway’”’ Соп, WINDING MACHINE. 


takes up little room ; it is practically automatic and fool-proof j 
and unskilled boys or girls can work it. 


Efficiency and Rapidity Compered. 


The old method of winding coils was by means of a single wire 
on а wooden former, making a shaped section or circuit. The 
Americans adopted a later method of manufacture, which increased 
poon ion considerably, but sacrificed the perfect shape of the coil. 

ow, the sacrifice of efficiency to rapidity of production is never 
entirely satisfactory, and in the case of the new coil maker here des- 
cribed, it has been the endeavour of the inventor to design a 
machine which would embody all the advantages of the old method 


Fic. 2—AN ARMATURE BEING WOUND BY THE '"QuickWaYy ” 
MACHINE. 


of coil winding in single sections on the wooden former with the 

additional attribute of a perfect shape. The greatest diffculty 

experienced was to devise a machine to make a perfectly fashioned 

coil of all practical dimensions suitable for all shapes and sizes of 

conductors. : 
Capabilities of the Machine. 


The machine gives equal service to those who prefer to use the 
rectangular or square conductor, as it does in the case of the standard 
round section of conductor. All sizes of armatures may have their 
coils shaped in this machine. Special attention has been paid to 


the productive side of the invention. Thie machine is power 
driven, being either direct coupled to a small high-speed electric 
motor or belt driven from ordinary shafting. 


Deteils of the Method. 

The transmission is through a reversible friction drive operated 
by pedals. The machine can be set up to the required dimension of 
coil in a few minutes. The conductors are arranged to be drawn 
through a íriction clamp to adjust the necessary tension. The 
winding position of the machine is such that the wires require 
practically no handling as they are being fed into position. By 
means of the friction clutch the machine revolves and draws the 
wire along the track to form a hair-pin loop which has sides arranged 
at an angle equivalent to the axial radius of the slot which the coil 
will eventually occupy. By this means the wires are built up upon 
the coil exactly as they will lie in the slot. When the requisite 
number of turns has been made, by the simple movement of a lever 
through the friction drive, and by the same mechanism the coil 
is stretched and is ready for taping. The half-turn of six small 
levers is all that is necessary to release the coil from the machine. 
The time occupied for the completion of the average coil is two 
minutes. | : 

The advantages claimed for this method over any other are 
chiefly that it is quicker, simpler, and more efficient. No wooden 
blocks or other accessories are needed. The machine is one com- 
plete unit, and will deal with all sizes of wire wound stator or arma- 
ture coils found in practice. 

We understand that the Midland Dynamo and.Motor Repairs Co. 
have had one of these machines in use for nearly twelve months for 
the sole purpose of testing and establishing its ability to wind coils 
speedily and efficiently with unskilled labour in attendance. The 
tests have proved entirely satisfactory, so that the physician has 
taken his own medicine with advantage. 


Mazda Advertising. 


If advertising is the life blood of business, the BRITISH THOMSON- 
HovsroN Co. cannot be said to be anemic. A pamphlet recently 
issued by Mazda House outlines the main features of the Mazda 
advertising programme for the ensuing season, and shows that, 
apart from advertising to the general public, a special effort is 
being made to be of greater help to the individual electrical 
contractor. This assistance is given by means of advertisements 
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A TypicaL MazpA WiNDpow DISPLAY. 


both in the local papers and in the trade and industrial journals. 
Arrangements have also been made to supply the contractor with 
attractive bill heads, leaflets, show cards, etc., over-printed with the 
name and address of the firm concerned, while beautifully designed 
show cards and counter cards can be h&d for the asking. "Window 
displays and outside signs of novel and attractive design are avail- 
able, and to top the whole thing, every electric light consumer will 
receive a mailing card requesting him to buy Mazda lamps. We 
reproduce herewith a typical window display to give some idea of the 
lines which are being followed by the company in this campaign. ·• 


“M. and C, Machine Mining ” for October as usual rubs in the 
lesson that the electric drive is the best thing to use in mines. It 
is no mere advertising production, bowever, but contains the 
large amount of technical information cognate to this subject. 


| 
| 
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“Heatrae” Specialities. 

The autumn catalogue of ‘‘ Heatrae ” home comforts issued by the 
manufacturers, ELECTRIC FIRES, contains a number of new models. 
One of the latest types of electric fire is the well-grate. (Fig 1). 
This heater, which is finished in art black enamel with brass 
mouldings, has been designed to meet a variety of home and office 


Fic. I. THE '" HEATRAE " GRATE AND SOME APPLICATIONS. 


requirements. It has many uses. For example, it will boil two 
pints of water in eight minutes, toast two slices of bread in three 
minutes, keep food warm on the trivet, and at the same time serves 
as a most effective fire of moderate current consumption. 

Another useful piece of equipment is the '' Heatrae ” breakfast 
cooker. (Fig. 2). lt can be used for the preparation of coffee or 
tea; boiled, poached or fried eggs; grilled sausages,bacon, fish or toast. 


Fic. 2. THE '" HEATRAE '" BREAKFAST COOKER. 


The grilling or toasting and boiling can be done simultaneously 
or independently. When placed vertically it forms an efficient 
radiator. 

Other manufactures of the firm include fires of varied design, 
suitable for home, office, or factory, grillers, toasters, immersion 
heaters, garage and motor-car engine warmers, hot plates, glossing 
and treeing irons, glue pots, train and tramcar heaters, geysers, 
etc. The bath geyser is a useful article, and is claimed to be 
absolutely safe in operation, its automatic interlocked control box 
ensuring that nothing can go wrong in operating it. The water 
flows before the current is switched on, and the current is interru 
before the water can be turned right off. The rate of flow of the 
water is under control, enabling the temperature to be varied as 
required. 


DONOVAN AND Co.'s new price list of electrical accessories con- 
tains fully illustrated descriptions of the material offered. The 
range is wide, and you first think of an accessory and then look it 
up in the catalogue. A full price list of E.L.M.A. lamps is given 
and electrical fittings for industrial purposes to meet the new regu- 
ations are illustrated. 
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Progress in Ironclad Switchgear. 


A number of improvements in truck type switchgear are in- 
corporated in the design recently developed by FERGUSON, PAILIN. 
This switchgear is mainly intended for use in H.T. and E.H.T. 
sub-stations and for controlling generating plant up to 3000 kW. 

The switchgear is constructed on the sectional principle, all 
sections being similar in appearance and built accurately to the 
same dimensions. A section may therefore be installed singly or 
a number of sections may be grouped together at a distribution 
centre and operated from common bus bars. Each section com- 
prises two parts—a removable truck and a stationary compartment. 
The entire switching equipment is mounted on the truck, as shown 
ia the illustration, which, when the oil immersed circuit breaker 
is open, may be completely withdrawn as a self-contained unit. 

` The switchgear is, it is claimed, eminently suitable for operation 
by unskilled attendants owing to its simple, robust construction. 

The framework of the truck and its housing is a sound engineering 
production, all parts being machined to template and jig fitted 
to ensure interchangeability. Particular attention has been paid 


VIEW OF FERGUSON, PAILIN’S NEW IRONCLAD SWITCHGEAR. 


to the design and construction of the isolating plugs and receptacles, 
which are machined to fine limits of accuracy and have a free self- 
aligning;movement in every direction, The circuit breaker may bo 
of the automatic or non-automatic type as required, a separate 
oil tank being provided for each pole. The lever gear is of the 
power reduction type, requiring a minimum effort to cloge and open 
the breaker, yet quite unaffected by vibration or mechanical shock. 
The tripping plunger must be used for opening the breaker and the 
lever gear is of the true loose handle type, the automatic features 
being operative at any part of the travel of the lever. When the 
circuit breaker has operated under fault or overload conditions 
it is not possible to close it until the conditions which caused its 
automatic operation have been removed. 

An interlocking device is fitted to ensure that the circuit cannot 
be broken at the plugs and receptacles when withdrawing the truck, 
and this also prevents the truck element being withdrawn or re- 


. placed unless the circuit breaker is in the '' off" position. 


A Gargantuan Turbo-Generator. 


What is claimed to be the largest turbine-generator constructed 
in a single unit is now being built by the WESTINGHOUSE ELECTRIC 
AND MANUFACTURING Co. for the Hudson Avenue Station of the 
Brooklyn Edison Co. The unit will have a rating of 62 500 kVA, 
and will supply three-phase current, 60 cycles, 13 800 V and 80 per 
cent. power factor. The operating conditions for the turbine will 
be 265 lb. pressure, 200 deg. F. superheat, and 29 in. vacuum. 

Two 70000 sq. ft. surface condensers are being] constructed 
for this new station. Each condenser will be served by two 
half-capacity circulating pumps driven by two-speed induction 
motors. The air removal equipment will consist of Le Blanc аі 
pumps and air ejectors. 

The ultimate capacity of the plant will be eight turbo-generator 
units. Distribution will be at 27 600 V, instead of at 13 800 V as in 
the other New York power plants, because of the difficulty of getting 
out sufficient feeders in a limited street space. The switch-house 
of the plant will use a vertical segregated phase arrangement of 
oil circuit breakers instead of the horizontal arrangement as at 
the Hellgate and Calumet stations. The auxiliaries will be largely 
electrically driven, and a house generator will be used for supplying 
the essentials of the auxiliary load. Toensure continuity of service a 
study is being made of the systems of supplying power to auxiliaries. 


484 
Flameproof Protection Apparatus. 


The development of the core-balanced leakage protection relay 
such as manufactured and] supplied by A. REYROLLE AND Co, 
has been further extended to comply with the Coal Mines Act of 
1911 for flameproof apparatus. This, it is claimed, will entirely 


remove the risk of open sparking, although it is a debatable point 
whether the heat generated at the contacts of the ordinary type 
would be sufficient to ignite any explosive mixture present. 

The improved features in this new relay which we illustrate are 
one-inch machined flanges on the case and its cover. A machined 


e is also provided for attaching to the switchhood. The inspec- 

n window has been replaced by a reinforced wire glass, which is 
cement-sealed. by a circular gland on to the relay cover. The 
handie of the resetting device is normally enclosed by a screwed 
brass cap, which is attached by a chain to the cover. This cap 
fulfils three purposes—it prevents the resetting becoming choked 
by coal dust, removes the possibility of accidental operation by 
contact, and preserves the flameproof qualities guaranteed by the 
rest of the structure. If it is desired to operate this relay by hand, 
the cap can be easily removed. 

As is obvious from the illustrations, the finished appearance of 
this article is in accordance with the high standard maintained by 
the manufacturers of the well-known Reyrolle armour-clad switch- 
gear. | 


The HARWOL SPECIALITIES Co. have issued a pamphlet on the 
outside something like a reporter’s note book, which deals inside 
in а most artistic fashion with table standards. These are made in 
a number of unexpected colours and should add to the joyousness 
of the home. 
are also illustrated. 
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* Universal" Electric Ranges. 


The accompanying illustration shows one of the latest patterns of 
“ Universal '' electric ranges which are made by LANDERS, FRARY AND 
CLARK, whose sole selling agents in this country are L. G. HAWKINS 
AND Co. The top of the range is of black enamel, though white 
enamel is used for the oven door and the splashers at the rear of the 
cooking service. The height over all is 5 ft. 1 in., the size 14 in by 


A RECENT “ UNIVERSAL " ELECTRIC RANGE. 


I4 in. by 19 in., and the size of the cooking top 26 in., by 29Jin. 
Four hot plates are provided, one with a maximum loading of 1 500 W, 
two with a maximum of 1 ooo W, and one with a maximum loading 
of 660 W, three heating adjustments being provided in each case. 
The maximum load of the lower oven elements is 2 ooo W, and of the 
boiler 1 500 W, again with three heat adjustments. The range is 
said to be convenient to use, and sanitary, durableJand jsafe in 
operation, and we can believe it. e 


1 


_ Ebonite and “Sparta” Batteries. 


The “Sparta” battery, which has been designed by FULLER'S 
UNITED ELECTRIC Works for starting and lighting purposes, is inte- 
resting among other things for the way in which ebonite is employed 
in its construction. The company have the advantage of being 
experts in the production of ebonite jars and lids, and with their 
extensive ebonite works it is only to be expected that this material 
features prominently in their batteries. The method of making the 
“ Fuller ” cell container consists in the material being worked up in 
several plies so that the risk of a defect in any one ply becoming 
ultimately responsible for a leak is avoided. In addition, the 
bottoms are constructed so that they are continuous with the walls, 
thus eliminating the great bugbear of the ebonite box trade, leaky 
bottom joints. The ebonite lid is of a special domed design so as to 
leave a considerable air space above the acid. To prevent splashing, 
a simple and ingenious vent is employed. This consists of a tube 
which extends from the lid to just below the acid level and has one 
or more vertical slots throughout its length. In the lid, the terminal 
lugs are secured by small screwed collars, which tighten on to a 
rubber gland on the terminal. These collars are easily removed 
without damage to the lid, and render the disassembly of the cells a 
comparatively easy matter. 

Another use of ebonite in the “ Sparta ” battery is that of the 
end shields or '' U " pieces, which protect the ends of the positive 
plates, These are light pieces of ebonite of channel section, which 
completely shroud the sharp edges of the plates. As is well known, 
it is at this point that nealy all the short circuits due to buckling are 
caused. By employing this protection the Fuller Company are. 
enabled to take advantage of the extremely low resistance and fine 
separation afforded by corrugated wood separators without tbe 
usual risks attendant on this type of separator. | 

Jt will be realised that it is these little niceties 1n construction and 
composition which make all the difference between two batteries. 
which are in appearance practica ly the same. | 


October 27, 1922 
New A.C. Control Gear. 


C. FRANKLIN TUBBS have recently develo a rot t of 
switch, which, it is claimed, lends itself very ie YII the 
various requirements of A.C. starting and control gear. By means 
of standardised parts, the following types can be completed :— 

T.P. main switch, T.P. 
"ин change-over switch, star- 
unt DE delta starter, series-paral- 
lel starter, two or three- 
phase auto-transformer 
starter and single-phase 
starter, with any desired 
set of connections. All 
these variations can be 
fitted with nojvolt trip, 
and one, two or three 
overlodd trips. In all 
cases the handle mechan- 
ism and trip gear are 
identical, the various 
combinations being ob- 
tained by varying the 
arrangement of the contact fingers and drum castings. 

The drum contacts consist of solid brass castings, clamped 
rigidly on to a mica-insulated square ''spindle''; similarly, the 
contact finger bases are clamped on to stiff rectangular mica- 
insulated bars; the whole switch making a good example of a 
sound engineering job. - 

The trip gear is simple and quite robust, and includes free- 
handle mechanism on the '' running " side. 

The handle mechanism is completely ‘‘ fool-proof," in that the 
switch cannot be operated in the wrong sequence; a pause has to 
be made in the starting position. If the handle is released before 
the switch is locked in the running position it returns immediately 
to the off position; it cannot be held in in 
the running position against an overload, or 
if there is no voltage on the circuit. Time- 
lag mechanism is always fitted to the over- 
load trips, but can be rendered inoperative 
tif desired. The overload trip is so designed 

~ that it cannot possibly be so set as to fail 
Ее on а short- circuit, or heavy over- 


Fic. 1.—T. NoN-PANEL ROTARY 
SWITCH For A.C. CISTERN. 


Slip-ring motors are catered for by 
means of a combination of the triple-pole 
switch, described above, and an oil-immersed 
rotor starter, which also es certain 
novel features, The switch is of the controller 
type, with substantial renewable fingers, 
giving seven starting positions. It is arranged 
at the top of the oil-tank, where inspection 
and adjustment are easy. 

The resistances are of a particularly satis- 
factory design, being wire-wound on strong 
mica-insulated steel tubes, having a bedding 
of asbestos on the top of the mica. The 
wound tube is unbreakable and practically 
indestructible, except by using a hammer and 
Fic. 2.—A TYPICAL chisel: but should the wire be destroyed the 

STARTING PANEL. tube сап readily be re-wound by any mechani- 

cally minded person, even without a lathe. 

We learn that since these resistance units were introduced, in 
1915, no report of failure or damage has been received. ` 


Electrodes for Copper, Bronze and Brass 
Welding. 


As the result of much research work, three types of electrodes are 
now being manufactured by ALLOY WELDING Processes for 
welding and depositing non-ferrous metals. 

These non-ferrous electrodes are manufactured on the same 
principle as the seventeen types of ferrous electrodes made by the 
same firm. The metal core is of pure copper, surrounded by a flux 
covering, which adheres firmly to this rod and does not break away 
when subjected to transport and workshop usage. This flux covering 
is of special composition to suit the nature of the copper alloy to be 


welded, and produces a powerful reducing atmosphere round the 


work to ensure good metal being deposited in the weld. 

Copper and the various alloys of bronze and brass in general use 
have a very short temperature range between the welding and fusion 
points, and practice is necessary to prevent the metal becoming fluid 
or remaining in a sluggish condition. Care must be taken to prevent 
piercing of the parts being welded by excessive heating. 

The heat conductivity of copper is very high, and the deposited 

metal will impart its heat to the job, thus making good amalgamation 
difficult at the commencement of the weld, unless it is pre-heated to 
a sufficiently high temperature. 
_ When using non-ferrous “ A.W.P.” electrodes, we understand it 
1s advisable to pre-heat the work before starting the welding opera- 
tion. In the majority of cases local heating along the line of weld 
15 sufficient, and this may be applied by a blow lamp. Whenever 
possible, the joint to be welded should be supported underneath by 
some refractóry material, such as carbon, asbestos millboard, or 
furnace lining material. 
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Catalogues, Price Lists, &c. 


The latest issue of ‘‘ Greenly’s Ghost” contains some well 
written hints on advertising which should be studied in the 
proper quarters. 

А. W. BEUTTELL, Ltp., have issued an illustrated catalogue 
dealing with their linolite, turbolite, and the Beuttell patent systems 
of strip lighting fittings. : 

The YORKSHIRE INCANDESCENT LAMP COMPANY have sent us a 
number of artistic lists dealing with their lamps and notifying the 
usual price reductions. 

RUBERY, OWEN AND Co. have published a handsomely illustrated 
booklet which indicates in no uncertain fashion the facilities of their 
Constructional Department. 

From Rownson, DREW AND CLYDESDALE we have received an 
advance copy of a folder which will shortly be sent out in large 
quantities to advertise a new type of nut locking device. 

The Apjusto-LiTz, which is sufficiently described by its name, 

emanates from S. W. Faber in New York and can be clamped 
anywhere. A folder we have received shows how this is done. 
‚ WATSON AND Sons (Electro-Medical), Ltd., have issued a bulletin 
dealing with their range of X-ray accessories, including a Dread- 
nought interrupter with rotary rectifier and deep therapy equip- 
ment of various kinds. 

RICHARD WEBERS of Berlin send us a catalogue of electrical 
accessories in three languages. ‘he prices given in marks are 
somewhat startling, but translated into English money they show 
a very large reduction and seem to be going lower. 

The ATELIERS DE CONSTRUCTION ELECTRIQUES DE CHARLEROI 
have sent us a copy of their latest stock list containing details of 
the alternating and direct current motors manufactured by them. 
Over 1 100 of these machines are in stock and immediate delivery 
can be given. 

From the ELECTRIC CONTROLLER AND МЕС. Co., of Cleveland, 
Ohio, we have received particulars of their squirrel cage induction 
motors. Interchangeability is a great feature of their construction 
and complete data on efficiency, power factor and torque will be 
supplied upon request. 

The '' Presto ” series of ironclad switchgear is fully described 
in a leaflet issued by the manufacturers, WM. SANDERS AND Co. 
These switches are rated for 500 V circuits and this rating is governed 
by the load to be broken. Actually, every '' Presto” switch is 
@apable of carrying twice the normal amperage. 

The Гомром ELECTRICAL CoMPANY, who deal in anything elec- 
trical, have issued a new price list, which adequately bears out this 
statement, Among the latest apparatus which they illustrate is a 
movable and extending arm bracket with three adjustable joints. 
This only occupies 3} in. when closed, but extends up to 3 ft. 

The latest information about Geekoduct is given in a catalogue 
which we have received from the GENERAL ELECTRIC Co, While the 
conduit itself and the various accessories are described in detail, the 
most interesting information is that giving the reductions in the 
prices of material and labour. Those interested may obtain copies 
of the pamphlet either at Magnet House or at any of the provincial 
branches of the company. | 

A catalogue and price list of the SAxoNIA ELECTRICAL WIRE 
Co. is just to hand. It contains particulars of the flexible 
wires manufactured by the firm. These include ‘‘ Saxonia " bare 
round copper cords, flat copper braided tapes, ‘‘ Saxovac ” rubber 
sheathed flexibles for vacuum cleaners, and other portable apparatus, 
asbestos braided flexibles for electric irons, cooking and heating 
apparatus, electrolier wires, lift cables, motor-car flexibles, ‘aerials 
for wireless, etc. . b 

The British Тномѕом-Нооѕтом Co. have Iong been renowned 
for the excellence of their publications. This excellence is well 
maintained in their new descriptive booklet, which deals with the 
electric drive in textile mills. Thís booklet contains a large amount 
of information on the advantages of the electric drive on the choice 
of the system of supply and on textile mill lighting. It is illustrated 
by numerous photographs showing how the company have put 
these principles into practice. 

A handsomely illustrated catalogue from the WESTINGHOUgE 
ELECTRIC AND MANUFACTURING COMPANY deals with the subject 
of mining and industrial locomotives. The fundamental require- 
ments of good design are discussed, and how these requirements are 
carried out in practice is dealt with in the chapter entitled “ Detailed 
Descriptions of Standard Designs." Much of interest will be found 
іп the paragraphs headed '' Special Designs for Specific Services,” 
and not the least striking feature of the book are the illustrations. 

Jonn MuscRAvE AND Sons have issued a pamphlet dealin 
with the Radojet Air Pump. . ped ably have recently- acqui 
the sole manufacturing and sales rights of this equipment 
in Great Britain, its colonies and dependencies, and have made 
considerable alterations in their works to deal with the new demand. 
As is well known, the Radojet pump has been on the market for a 
number of years and has given good results wherever installed. 
Those interested would, therefore, do well to secure the pamphlet 
and study its claims to their recognition. о. 

A series of leaflets апа show-cards from Mazda House advertise 
the qualities of the electric ampe made by the BRITISH THOMSON- 
Houston Co. They also show how these lamps can be used with 
distinction in the Keldon and Ace fittings and X-Ray reflectors. 


\. 
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The N.-E. Midlands District. 


The Electricity Commissioners continued their inquiry into the 
scheme for the reorganisation of electricity in this district until 
Saturday, when the proceedings were adjourned. 

In further cross-examination, ALD. STYRING said he assumed that 
if the existing stations were to be sold to the joint authority the 
responsible undertakers would expect a fair price for their plant. 
He could not agree to the exclusion of the Lincolnshire area because 
they were looking far ahead, and it would not be good business to cut 
off one bank of the River Trent from the other. 

Mr. JACQUES ABADAY, on behalf of the Sheffield and Rotherham 
Manufacturers’ Association, said they would support the setting up of 
a joint authority, subject to safeguards. They contended that both 


Sheffield and Rotherham had more plant than they required at. 


present, and it would not be right to expend more money on plant. 

The Town CLERK undertook that no further capital expenditure for 
plant should take place for five years without application to the 
Commissioners and the Association Mr. Abaday represented. 

In re-examination, ALD. STYRING said he had no doubt that if a 
generating station were erected on the Trent a large number of 
industries would quickly centre round it because of the possibility of 
obtaining cheap power. Before Sheffield entrusted 34 millions of 
capital to a newly set up authority, they would need to be satisfied 
that that authority was one which might reasonably be expected 
to use their capital satisfactorily and judiciously. 


| Evidence for the Opposition. 

Mr. 6. PARKER RHODES, chairman of the Dalton Main Collieries. 
said the colliery part of the district paid about a third of the total 
rates, and for that reason they viewed with great alarm any under- 
taking which was in any way likely to fall back upon the rates. 
The members of his Association were opposed to the exploitation 
of the district to any further extent bv municipal effort. There 
were probably many advantages in linking up the present existing 
power stations of the municipalities, but it did not seem to his 
Association that, in order to bring that about, a scheme such as 
that was necessary. It was desirable, in the best interest of the 
district, that the existing power company (the Yorkshire Electric 
Power Company) should be allowed to develop their undertaking. 

. The CHAIRMAN: Do you know the Cannock Chase Colliery 
supported such a scheme as this, and asked for representation ?— 
That may be very likely; I don't know what. class of coal they 
produce. If I were the owner of a non-coking colliery, undoubtedly 
I would take advantage of it. | 


Electricity in Mines. а 

Asked for his opinion on the subject of the probable development 
of electricity in the mines, Mr. RHODEs said he was not an electrical 
expert, and he knew there was a difference amongst mining men with 
regard to the use of electricity in collieries. In the view of some 
engineers those objections were small; in the view of others, with 
whom he agreed, the objections were very great. With regard to 
the use of electricity on the surface, it was impossible to answer 
that question, because, generally, it depended upon local circum- 
stances and the plant. Broadly, it might be taken as ań admission 
from him that for subsidiary purposes —apart from the main 
operation of winding—the use of eiectricity was advantageous and 
economical. They used electricity in the mines in some cases for 
the pump and the fan. 

Mr. WALTER B. JONEs, chairman of the South Yorkshire Coal 
Trades Association and managing director of the Rothervale 
Collieries, agreed with Mr. Parker Rhodes' evidence, and said coal- 
owners viewed with great alarm the possibility of an electrical 
scheme which was largely controlled by public bodies. 

Mr. C. P. MARKHAM, of the Derbyshire and Notts Coalowners' 
and Ironmasters' Committee, also gave evidence in opposition 
and supplied particulars of the electrical equipment at the collieries 
in the Doncaster area with which he was connected. The capacity 
of the plant was 9 500 kW, and there was also 7 ooo kW installed 
at Park Gate Ironworks, which was on the same ring. They were 
about to supply the Great Northern Railway Co. with 3 000 kW. 
They were supplying Doncaster Corporation and the village of 
Carcroft, and generally where people wanted electricity. The only 
place where he touched the Rotherham Corporation was at Park- 
gate, where they charged him 2'21d. per unit for current, but if he 
wanted to give them anything in return they only paid him o'2d. 

Exhaust Turbines in South Yorkshire. 

In South Yorkshire, with the exception of Parkgate, the whole 
of the electricity was derived from exhaust steam turbines. It 
only cost twopennyworth of coal to produce the electrical energy 
for getting each ton of coal. Steam winding was, he thought, 
cheaper than electric winding. The Staveley electrical line was 
about 38 to 40 miles long. At the Staveley Ironworks there was 
plant of 9 ooo kW, and the whole of the steam was derived from 
waste gases from the coke ovens and gases from the furnaces. 
In the works and collieries under his control in Derbyshire there were 
some 12 500 kW installed, 150 transformers, and a considerable 
length of pipe-line. They were supplying from Staveley about a 
quarter of what Sheffield was turning out. He had been anxious 
to extend the use of electricity. "Various little electrical companies 
had been started, and they had got the workinen to take shares in 
them. One of them was at Brimington and another at Stavelev. 
They were supplying Chesterfield with about a million units a 
year at o'4d., and they charged little companies 1d. 
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Criticism of Authority's Constitution. 


Witness said the groups had rejected a scheme for a super-power 
station. They preferred smaller units. He objected to the pro- 
posed new authority on the grounds of'its composition and its 
size. There should be only six members—-two from the Corpora- 
tions, two from the iron and coal masters, and two from the con- 
sumers, with an independent chairman, possibly paid. Ап 
authority of twenty-four members would be unworkable. Corpora- 
tion bodies were always changing, and there was no continuity of 
policy. They would be very much distressed, as manufacturers, if 
they were to be handed over to corporations who, admittedly, could 
not produce as cheaply as they could produce themselves. In 
corporations there were permanent officials. Now, a permanent 
official was worse to get rid of than a Prime Minister. He went on 
to criticise the policy of Sheffield and Rotherham Corporations, when 
The CHARMAN said: Are you not under-a_ misconception ? 
Nobody is going to compel you to buy from this authority. 

Mr. MARKHAM: ''Thatis what we have been given to understand— 
that we are bound to take this current from the super-power stations. 
I am glad you have cleared that point up. My objection falls to 
the ground." His groups would be willing to work with the authority 
with a view to avoiding duplication of cables. If the authority did 
not interfere with them, he had no objection to the joint authority. 

Sir HENRY Hawarp recalled Ald. Styring with regard to the 
constitution of the authority. Instead of Chesterfield having two 
representatives, Doncaster two and Worksop one, he suggested 
that those three authorities, together with Mexboro', should have 
among them three representatives, leaving two seats for manu- 
facturers, colliery owners, railway companies and other bodies. 

ALD. STYRING thought this would be an admirable suggestion.. 


Technical Evidence. 


Mr. W. M. SELVEY, consulting engineer, gave technical evidence 
in support of the scheme, and described the proposed developments 
during the next two periods of five years each. Among the possi- 
bilities which had been taken into account was the electrification 
of railways, and provision had been made for the supply of 40 ooo 
kW for that purpose in the second period. He submitted a number 
of tables of cost, output, etc. No other method than the one 
suggested would be so effective, as it would give an adequate supply 
at low running costs. They estimated they would sell 401 ooo ooo 
units at the end of the first period of five years. About 264 500 000 
units would be taken by Sheffield and district, 86 ooo ooo by 
Rotherham, 21 ooo ooo by Chesterfield, 18 000 ooo by Doncaster, 
8 ooo ooo by Mexbro', and 3 ooo ooo by Worksop. Of the 14 ooo 000 
units estimated to be sold in the '' outside ” Chesterfield area, he 
thought about two-thirds would be supplied to collieries. The 
estimated coal saving under the scheme would be 36 ooo tons per 
annum for the first period, and 94 ooo per annum for the second. 


On the conclusion of the evidence of Mr. Selvey, who was subjected 


toa long cross-examination, the Town Clerk of Rotherham (Mr. 


des Forges) gave particulars of the development of his Council's 
electricity undertaking. 


Railway Electrification. | 

On Saturday, counsel for the L. and N.W. and Midland Railways 
said they were satisfied to leave the question of electricity supply 
ın the hands of the Commissioners. There was no intention to 
electrify the local lines in the immediate future, but the traffic was 
dense and the gradients heavy, conditions favourable to electrifica- 
tion. There was also a four-mile tunnel, and he asked the Com- 
missioners to include a clause, agreed with the promoters, dealing 
with the supply of electricity for traction. 

Representatives of Dronfield and Worksop Urban Councils 
supported the scheme, but the West Riding and Derbyshire County 
Councils opposed. The West Riding wanted an Advisory Committee 
and Derbyshire demanded separate representation, 

The inquiry stands adjourned. 


Miners’ Electric Lamps. 


In the latest SarETY LAMPS ORDER of the Board of Trade there 
is a list of 33 electric safety lamps (made by 28 firms) which have 
been approved for general use, and of 24 lamps (by 14 firms) for 
use by officials or for special purposes only. | 

In the accompanying schedule particulars are given of six 
new electric safety lamps for general use, viz, the “ T.K.” 
“ Lemaire," “ Thor," “ Patterson " type H.I., and the “ Ceag 
and ‘‘ Davis-Derby " pillarless lamps. The new lamps for officials 
include the “ Patterson," type H.2 and the “ Federation ” rescue, 
while amendments are specified in the “ Fuller" and “ Pearson 
Ni + Fe” miners’ electric hand and in the “ Wefco ” officials’ aod 
'" Wolf " lead lamps. 


Pressure is to be brought to bear upon the Spanish and French 
Governments to complete the CaNFRANC RAILWAY ROUTE into 
France as soon as possible. The line, which will connéct with 
the Toulouse line at Ax-les-Termes, and will shorten the distance 
between Toulouse and Barcelona by about 9r miles, will eventually 
be electrified, and sufficient power can be obtained from the River 
Balira in Andorra. Meanwhile it has been suggested that loco- 
motives driven by internal combustion engines with elcctric trans- 
mission might be used until the generating plant is ready. 
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West Ham's New Electrical Departnient 


Showroom. 


For some time past the pressing need of a larger and better- 
situated electrical showroom in West HAM has been realised by 
Mr. F. W. Purse, the engineer and manager of the undertaking. 
The building, of which we publish an exterior view, was therefore 
recently erected in the Romford Road, Stratford, immediately 
adjoining the head offices of the Department. 

Owing to the position of the site and the uncertainty prevailing 
in regard to a future road-widening at this particular point, techni- 
cally speaking, only a temporary asbestos-lined structure could be 
erected. Nowithstanding these limitations, it will be agreed that 
a distinctly presentable, not tosay handsome, showroom has resulted, 
and the builder is to be congratulated. 

One or two details concerning this building may be mentioned. 


THE New West НАМ SHOWROOM— EXTERIOR VIEW 


In the first place, the cathedral-glass fascia over the main fascia. 
This, when illuminated, has a most pleasing and artistic effect that 
assists in attracting the eye of the public not only to itself but to the 
contents of the showroom generally. Another detail is that the 
floor of the side window can be removed to enable demonstrations 
of cooking, heating and other apparatus to be easily seen from 
outside. { S 

In regard to the interior arrangements and contents of the show- 
room, the system of wiring has been so arranged that each point is 
controlled by a Pressel switch, which enables any fitting to be 
separately switched on. Among the items on show at present are 
some of the latest designs in electroliers, table and standard lamps, 
as well as electric lighting fitments of all sorts and patterns, together 
with a goodly display of hot plates, breakfast cookers, kettles, irons, 
toasters, cigar-lighters and small heating appliances of various 
kinds. 

In addition to the foregoing articles, there is a wide range of electric 
heaters on view of different types, as well as of bowl fires by the 
leading makers. Altogether, a fine show of electric goods has now 
been placed before the West Ham public, which they have not been 
slow to appreciate, judging by the substantial sales that have taken 
place since the new showroom was opened. 


Garrulous Gravesend. 


A heated discussion took place at the last meeting of GRAVESEND 
Town Council regarding an application by 28 householders in 
Raphael Road to be supplied with electricity. The cost of the main 
extension would be /доо, but as the revenue would be insufficient 
to give 15 per cent. on the outlay, the Electricity Committee recom- 
mended that the supply should not be given. 

Several councillors challenged. the Committee’s decision. Coun- 
cillor Hinkley suggested that nearly 2000 people would take 
electricity if they were given facilities. The Council had power to 
wire houses free of charge. “ You are strangling the electricity 
works,” hesaid. There were people just at the back of the electricity 
works who were obliged to go to a rival lighting company. 

Ald. Enfield said there was no reason why any part of Gravesend 
should not have electricity, provided there was a reasonable return 
on the outlay. It was going to cost /9oo to lay the main in that 
particular district, and free wiring would be {200 more. If they 
could get a return of 15 per cent. on the outlay, the residents were 
entitled to have electric light. А 15 per cent. return was the lowest 
they could work on. 

After further discussion, the question was referred back. 


Assisted Wiring. 

. Exception was then taken by some members to the assisted 
wiring scheme, for which {500 has been set aside by the Electricity 
Committee. Under the scheme 2d. extra per unit is paid by house- 
holders until the cost is defrayed. Ald. Huggins remarked that he, 
for one, was not going to рау for what would eventually become the 
property of a landlord. owever, the Mayor said that there was 
mo proposition before the Court, and the matter dropped. 


 Broadcastin$—The Sign of Approval. 


The conditions which BROADCASTING SETS 
will have to fulfil before they will be Approved 
by the Postmaster-General for use have 
already been published in THE ELECTRICIAN. 
As stated by Sir WirLiAM NOBLE at the 
meeting of manufacturers last week, each set 
so approved will be sealed and returned to 
the member of the Broadcasting Co., who 
will retain the sealed approved set for 
reference when necessary. Each set sold will 
be stamped with an approved mark contain- 
ing the words, ''Type approved by the 
| Postmaster-General B.B.C.," arranged аз 
shown herewith. Prospective purchasers will do well to look for 
his mark, as only sets bearing it can legally be used when broad- 
asting starts. 


Tramway Permanent Way Depreciation. 


The difficulty of getting the Income Tax AUTHORITIES to take a 
reasonable view of any business matter is well known, and it is only 
by the greatest patience and persistence that any concession can be 
wrung from them. However, we are glad to see that after a six- 
years’ effort the tramway authorities have succeeded in inducing 
the Inland Revenue Commissioners to grant a revised and somewhat 
better method for calculating allowances for the wear and tear of 
tramway permanent way. Hitherto the London County Council 
have been allowed. £545 per mile of single track for conduit lines 
and £440 for overhead lines. The main features of the revised 
scheme, which is retrospective to April, 1920, are as follows :— 

For permanent way laid prior to April, 1908, the cost is to be taken 
at the figures allowed under the original scheme, but no adjustment 
is to be made in respect of any excess allowances in past years (up 
to 1919-20) due to the life of such lines having exceeded the basis 
on which the annual allowances were calculated. | 

For renewals of lines originally constructed prior to 1908, and new 
track laid since 1908, the annual allowances are to be based on actual 
cost and are to continue until the full cost has been allowed, not- 
withstanding that further renewals may take place befote this has 
been done. | 

In determining the cost of constructing new track and renewals 
of track, all expenditure on concrete foundations, on paving in 
excess of statutory obligations, on special trackwork at junctions 
and crossovers, or on land and any other expenditure of a non- 
recurring nature, shall be excluded. The cost of renewing concrete 
foundations and special trackwork at junctions and crossovers 
(when not an improvement) will be allowed as a trading expense, 
as will the cost of repairs. Hitherto the repairs allowance has been 
assessed quinquennially on the average expenditure of the last 
preceding three years. 


Progress in Willesden. 


A campaign is to be undertaken by Willesden Electricity Com- 
mittee for the purpose of developing the municipal electricity under- 
taking and to popularise the domestic load. At last Friday's 
meeting the Council had under consideration a report prepared by 
the Electrical Engineer showing the capacity of the eixsting dis- 
tributing system and what extensions would be necessary to meet 
the increased demand that would probably follow the suggested 
advertising campaign. Naturally before commencing such a 
campaign, the Council must be in a position to meet the increased 
demand, and it is estimated that the initial cost of supplementing 
the existing system will be £35000. Apart from capital cost 
the Committee are of opinion that the tariff needs to be made more 
attractive, but before reporting definitely on this matter tbey 
agreed ‘to consider further the Electrical Engineer's report as to 
the conversion of public street lighting from gas to electricity. 
In the meantime a sum of £50 is to be allocated from surplus revenue 
for the purchase of four of the best types of electrical cookers for 
purposes of demonstration and experiment, and  /3po for the 
purchase of motors to be let on hire to small consumers. 

A special tariff is to be granted to bona fide electrical contractors 
who will be asked to assist in the development campaign. 


The ELECTRICAL ACCESSORY BRANCH of the industry in Birmingham 
and the Midlands has been much better employed during the past 
few weeks, although there is still an irregular tone about the trade. 
The brass manufacturers, who specialise in electric illumination 
fitings, have lately been doing much better time (German com- 
petition is stated by the factors to be much less acute), but the 
trade, as a whole, is not, by any means, fully occupied. The effect 
of the end of “ Summer Time " is to be seen in extensive pur- 
chases of electric bulbs, and the manufacturers of electric lighting 
sets for motor vehicles are more optimistic. Ordering has received 
an impetus, but complaint is made that orders lack bulk. Some of 
the larger engineers report an increase of business in private installa- 
tion plants for residential houses in rural and semi-rural districts. 


488 


| Legal Intelligence. 


Marconi's Wireless Telegraph Co. v. Mullard Radio Valve Со» 

. On Thursday last, Mr. Justice Lawrence delivered judgment in 
this action, which was brought by the plaintiffs for an injunction 
to restrain defendants from infringing their letters patent Nos. 
28 412 of 1913 and 126 658, and for the delivering up of the articles 
made in alleged infringement of the letters patent and also for 
damages. Plaintiffs are owners of the patent granted to the 
company and Mr. H. J. Joseph Round for an invention relating to 
improvements in wireless receivers and also of a patent granted to 
Michel Peri and Jacques Biguet for an invention relating to improve- 
ments in vacuum tubes. 

Defendants denied the alleged infringement. They admitted 
that they sold and manufactured considerable numbers of ther- 
mionic valves, but they alleged that in part such manufacture and 
sale was by them as agents or contractors of H.M. Government and, 
in particular, the Admiralty, on written authorisation in that 
behalf, and they denied that such valves constituted an infringement 
of either of the patents. Defendants also pleaded that plaintiffs’ 
letters patent had been at all material times invalid. 

The trial of the action took place in July last and after hearing 
a great deal of technical evidence, judgment was reserved. | 

In giving judgment, his Lordship recapitulated the facts, ап 
then dealt with Round's patent. Having read the claiming clauses 
of that specification, he said that in 1904 Fleming invented a two- 
electrode valve consisting of an evacuated glass bulb which con- 
tained a filament and a metal cylinder, and that valve operated to 
rectify or transform an alternating current into a continuous current 


capable of actuating a galvonometer by which signals could be read. 


He did not think, from a perusal of the complete De Forest three- 
electrode specification of 1908, the inventor appreciated the great 
advantages of the introduction of the third electrode. Indeed, it 
seemed to his Lordship that it was doubtful whether he even appre- 
ciated that his valve would act as an amplifier. His Lordship then 
referred in great detail to the invention of von Lieben in 1911, and 
said that in his judgment the particular form of grid described in 
claim 3 of Round’s patent was one of the essential elements of that 
claim, and that unless a valve contained a grid in that particular 
form it did not infringe, even although it contained the other two 
elements—viz., a hot filament and a cylindrical anode. The Mullard 
valve was a hard valve, which contained a grid in the form of a loose 
open-ended cylinder placed round the hottest part of the filament. 
Hard valves first came into use some time after the date of Round’s 
patent. Nothing was said in Round’s patent as to the shape which 


the filament was to take, and therefore the difference in the con- © 


struction of the modern three-electrode valves, which were not in 
practical use at the date of Round’s patent, would not of itself 
prevent a three-electrode valve containing Round's grid and anode 
from being an infringement. The main object of Round's invention 
was to shape the two electrodes in such a manner as to shield 
the glass from the cathode stream and thus prevent it becoming 
electrified. | 

Having referred to the expert evidence given at the trial and 
the documents put in evidence, his Lordship said he came to the 
conclusion that none of the documents relied upon by defendants 
disclosed either Round's invention or Peri's, and that in both of 
those the inventions were both novel and useful, and that in both 
there was good subject matter. He thought that the attack that 
defendants had made on their validity failed. He thought that 
Peri's patent was a combination patent, claiming a novel and 


ingenious method of shaping and arranging the various parts of the: 


valve. Upon the evidence, however, he came to the conclusion that 
what defendants had done did not infringe either of plaintiff's 
letters patent, and that the action would be dismissed. 

The question of costs is to be argued at a later date. 


Dispute over Electrical Goods. 


In the Shoreditch County Court on Friday, Alfred Evans, dealer 
in electrical accessories, sued Miss Mary Flanaghan, of Copenhagen 
Street, for {11 17s. 3d., the price of electrical goods supplied. The 
defence was that she had not ordered the goods, and that the 
business belonged to a Mr. M. Flanaghan. 

Two of plaintiff's witnesses admitted that Mr. Flanaghan or a 
boy always came for the goods, and that they had not seen 
defendant. 

JUDGE CLUeER said plaintiffs had failed to prove that the business 
belonged to defendant. He advised plaintiffs to collect better 
evidence for a future hearing. Defendant was doing a foolish thing 
to defend the action on the lines she was doing, if she were really 
the owner of the business, as it would cost her a lot of money. 


Electric Lamp Patente. 


On Tuesday the British Thomson-Houston Co. obtained an 
injunction, restraining the infringement by the Incandescent 
Syndicate, of Cardiff, and by Collinson Bros., of Bradford, of their 
Letters Patent relating to improvements for evacuated vitreous 
containers having sealed-in conductors. In neither case was there 
any defence; judgment being consented to by the defendants. 


On Tuesday, Mr. Justice P. O. Lawrence made a compulsory 
winding-up order against the ASSOCIATED ELECTRIC TRADERS, 
TD., on the petition of a firm, creditors for £500. 
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Electricity Supply. 
Sanction to a loan of £801 for mains extensions has been received 


by FAvERSHAM Town Council. 


SOUTHEND-ON-SEA Town Council have received sanction to a 
loan of £15 ooo for house services. 


ABERDEEN Electricity Committee recommend the Council to pur- 
chase a 10 ooo kW turbo-alternator for the Ferryhill works. 


Luton Town Council have applied for a loan of £5 209 for a 
I ооо kW rotary converter, with transformer, switch gear, tc. 

May and Hawes, consulting engineers, have been engaged by 
ASHFORD Town Countil to prepare an electricity supply scheme. 

A scheme to utilise the cataracts near DoLGELLY for generating 


electricity for the town has been submitted to the Urban Council. 


HUDDERSFIELD Town Council have received sanction to a loan of 
£16 ooo in connection with extensions to the electricity undertaking. 


To meet the growing demand for electricity, additional plant is 
. be purchased by LowEstort Electricity Committee at а cost of 
17 800. 
BEDFoRD Town Council have agreed to supply electricity in bulk 
to BIGGLESWADE urban district subject to satisfactory terms being 
arranged. 


DovER Electricity Committee have arranged to supply a minimum 
of 800 ooo units per annum to the British Oxygen Co., who propose 
to start works in the town. 

On the 14th inst, the Mayor of SrEPNEY (Ald. Oscar Tobin) 
formally opened the new Mile End sub-station in connection with 
Stepney electricity undertaking. 

Owing to the success of STOKE NEWINGTON electrical exhibition, 
and the numerous enquiries received, the Council has authorised 
the sale of cookers on the hire purchase system, up to £300, 

The national scale of salaries recommended for chief electrica? 
eflgineers has been adopted by FLEETwoop Town Council, subject 
to the eléctrical engineer entering into a three years' agreement. 

The application of the Wickford and District Electricity Supply 
Co., for a special Order authorising them to supply electricity 
within the parish of RUNWELL will not be opposed by Chelmsford 
Rural Council. 

The Electricity Commissioners have empowered the Accrington 
Corporation to proceed with the laying of a cable to supply electricity 
to the area of the OSWALDTWISTLE District Council without waiting 
for formal sanction. 


During the four weeks ended the 5thinst., MARYLEBONE electricity 
department sold 2 057 400 units, as compared with 1 278 504 units 
for the corresponding period last year, an increase of 778 896 units, 
equal to 60:9 per cent. 


The Electricity Commissioners have submitted to the Minister 
of Transport for confirmation the Order constituting the SOUTH 
WresT MIDLANDS ELECTRICITY DISTRICT and establishing an 
Advisory Joint Committee for the District. 


CRANBROOK District Council have informed Mr. C. Woods 
Turner, of Tongswood Power Station, Hawkhurst, that they will 
not oppose his application to the Electricity Commissioners for a 
Special Order to supply electricity in the district. 


On the recommendation of the Electricity Committee, applica- 
tion is to be made by WOLVERHAMPTON Town Council to the Un- 
employment Grants Committee for a grant of £8 ooo for the laying 
of ducts and drawing in of e.h.t. and l.t. feeder cables. 


ABERYSTWYTH Town Council have decided to convert all the 
street lamps in the borough from gas to electricity. Tenders for 
the conversion are to be obtained from all the local contractors, 
and from the Chiswick Electricity Supply Corporation. 


A rotor weighing 40 tons has been made by Somers and Co., of 
Halesowen, for a gencrating set ordered by the BIRMINGHAM 
Electric Supply Department. This is claimed to be one of the 
heaviest steel forgings ever produced in the Black Country. 


The Special Committee, which has been investigating the position 
of the HEREFORD electricity undertaking for the past three months, 
held its fina] sitting last week. The proceedings were conducted 
in private and three witnesses were heard. Subsequently the draft 
report was considered. 


A syndicate of prominent local residents has been formed with 
the view of establishing an electricity undertaking for DEVIZES AND 
DISTRICT, and May and Hawes, consulting engineers, have been 
appointed to prepare a scheme for submission to the Electricity 
Commissioners with an application for a Special Order. 


Howard and Bullough, textile engineers, have arranged with 
ACCRINGTON Electricity Committee for an extension of their power 
scale to cover a consumption of over 300,000 units per month : 
with a 5 per cent. discount from July 1st and an additional 5 per 
cent. from October rst. The terms are to be reviewed next March. 


SEATON Urban Council have decided not to apply for powers in 
connection with the electricity supply scheme for Seaton and Beer, 
being of opinion that the undertaking is of too speculative a nature 
to be embarked on at the ratepayers’ risk. In the event of a com- 
pany being formed by the promoters of the scheme the Council will 
raise no objection to their application for a Special Order. 
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The extensions to KILMARNOCK Electricity Works, which are 
shortly to be taken over by a Joint Electricity Board for the County 
of Ayr, were officially opened last Saturday. These consist of an 
engine room with a 12500 kW turbo-alternator and a 50-ton 
electric travelling crane: a boiler house with two marine type 
water-tube boilers: and a pump room with two Weir’s turbine 
driven rotary feed pumps. 


The SoutH East LANCASHIRE ELECTRICITY Advisory Board 
at its meeting on the 17th inst. approved of the installation of a 
further 150 kW set by the Alderley and Wilmslow Electric Supply 
Co. A proposed contract between the Manchester Corporation 
and the Stretford Urban District Council was approved, whereby 
the Corporation furnish, for a period of seven years, bulk supplies 
to the Council, the maximum demand to be о ooo kW. 


We regret to notice that HUDDERSFIELD Electricity Committee 
seem to be under the impression that the Electricity Commissioners 
are not acting impartially for they have passed a resolution expressing 
their “ dissatisfaction with the apparent favouritism shown to 
electrical companies against municipal authorities by the Elec- 
tricity Commissioners, and would like to know what steps the 
Municipal Electrical Association is taking to protect the interests 
of its members." : 


- Applications for Special Orders have been made to the Electricity 
Commissioners by (1) LEES URBAN CouNciL (to take electricity 
supply in bulk from Oldham Corporation and to supply electricity 
in Lees urban district); (2) RovroN URBAN CovNcir (to supply 
electricity in Royton urban district): and CROMPTON URBAn 
CouNcIL (to supply electricity in Crompton urban district). I 
each case, objections must be sent to the Secretary, ElectricitY 
Commission, Whitehall, London, S.W.1, by November 15th. 


The Jersey Gas Light Co. have lodged a bill with the States for 
powers to supply electricity for private and public purposes in 
Jersey. The memorial for the Bill embodies the scheme and plans 
which the Company’s consulting engineers (May and Hawes) have pre- 
pared. The company will give asupply of electricity within eighteen 
months. The scheme is practically the same as that which the 
engineers got out just prior to the war, the system of supply being 
the direct current three wire at a pressure of 240 and 480 V. The 
generating works will be erected on a site already in possession of 
the company. 

CHESTER Town Council, at a special meeting last week, approved 
the recommendation of the Electricity Committee that the electric 
power plant at Queen’s Ferry factory be purchased from the 
Secretary of State for War for £54 ooo, that application be made to 
the Electricity Commissioners for sanction to borrow the money 
necessary to carry out the purchase, and that on completion of the 
‘purchase the committee be authorised to obtain two additional 
transformers and switchgear at the estimated cost of £6 000, and a 
pumping plant at an estimated cost of {1 500, and to apply to the 
Electricity Commissioners for sanction to borrow the necessary 
money. 

The CLEVEDON Urban Council have instructed the Road and 
Lighting Committee to consider the electricity supply scheme of the 
North Somerset Electric Supply Co. At the last meeting of the 
Council Mr. Christy, engineer of the company, attended and ex- 
plained that current in bulk was taken from Bristol and they were 
extending the supply to Flax Bourton, Nailsea and Backwell. 
They could say definitely that they were coming to Clevedon if the 
people of Clevedon wanted them. They had obtained a loan of 
£25 000 under the Trade Facilities Act. The company expected to 
extend the supply to Nailsea about Christmas, and the mains would 
probably reach Clevedon in February or March, and the work would 
be complete by next winter. The price sanctioned was rod. per 
unit for lighting and 5d. for power, but they were at present only 
charging 94. and 44d. respectively. 

In September last the Electricity Commissioners а uthorised the 
Norchard Syndicate, Ltd. to erect a power house for the supply of 
electricity in a defined area in GLOUCESTERSHIRE. The name of 
the company has now been changed to the West Gloucestershire 
Power Company, Ltd., the capital of which is being increased to 
£235 000, with necessary borrowing powers. Work has already 
been started on the erection of the power house at Lydney, which 
is designed for an ultimate capacity of 30 ооо kW, of which 10 ooo 
kW is already on order. It is expected that the whole of the power 
available will be absorbed rapidly, as a large amount is required 
for the collieries and for industrial purposes over the area of supply 
which is 300 square miles. The contractors are the Foundation 
Company, who have undertaken that current will be available early 
` next year. Their contract is a comprehensive one, including the 
distribution system throughout the area. 


The scheme for developing the WATER POWER of the LOWER BANN 
has taken definite shape, and a company has been formed to pe 
mote a Bill in the next session of the Northern Parliament. It is 
proposed to establish two power stations at Portna and Movana- 
gher respectively, and electricity in bulk will be supplied to urban 
areas and big industrial concerns in the counties of Antrim and 
Londonderry. The plans have been prepared by Mr. C. S. Meik, 
and it is calculated that when completed the annual maximum 
output will be more than 35 ooo ooo units, which is considerably 
in excess of the present total annual output of the Belfast stations. 
The cost of generation and supply, includ‘ng interest, sinking fund 
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and depreciation, is put at o'46d. per unit. Townships and indus- 
trial works in the two counties will be able to obtain power and light 
ata rate which will materially benefit the town residents and greatly 
facilitate manufacturers in economic production. The company 
will lay their transmission lines to the Belfast boundary. 


Char£es. 


Electricity charges at BECKENHAM have been further reduced by 
Id. to 8d. per unit. . | 
A reduction of 7j per cent. in electricity charges is announced by 
SOUTHEND Corporation. 

The price of electricity at CLACTON for power, heating and 
cooking has been reduced from 3jd. to 2d. per unit as from the 
September metre readings. | 

FAvERSHAM Town Council have applied to the Electricity Com- 
missioners for an Order fixing the maximum charge for electricity 
for lighting at Is. per unit. 

BRIERFIELD District Council have decided to reduce electricity 
charges by jd. per unit for lighting and jd. per unit for power, 
the reductions to take effect from the September quarter readings. 

The flat rate charges for electricity at GRAVESEND have been 
reduced from 8jd. to 74d. per unit as from the September 3oth 
meter readings. The 75 per cent. increase on other rates has been 
reduced tó 50 per cent. 

The WINDERMERE AND DISTRICT ELECTRICITY SUPPLY Co. have 
applied to the Ministry of Transport for an Order to charge 1s. per 
unit, with minimum payments of 15s. for the winter months, and 
Ios. for the summer months. 

The following revised discounts are announced by ACCRINGTON 
Electricity Committee :—12} per cent. in place of 74 per cent. for 
lighting and small power users ; то per cent. in place of 5 per cent. 
for large users subject to the coal clause. 


A revised method of charging for public lighting, based on the 
average number of hours per annum, has been adopted by 
ALDERSHOT Town Council It is estimated that the new method 
will result in a saving of 4240 per annum. 


NORTHWOOD ELECTRIC LIGHT AND POWER Co. announce а me- 

duction of 1d. per unit for electricity supplied for heating and cooking 

„only, through a separate meter. Under the new rates, which take 
effect from the Ist inst., the price will be 2d. per unit. 


Electricity rates at EALING have been reduced as follows :— 
Ordinary lighting and slot meter rate, from 94. to 8d. per unit ; 
power rate, from 3d. to 24d. ; street lighting charges, by 12 per cent. ; 
special contracts, the reduction in each case to be proportionate. 
No reduction is to be made in the heating and cooking charges. 


PoNTYPRIDD Electricity Committee have decided to purchase some 
current limiters. Consumers will pay 1s. 2d. per week between 
September 25th and March 25th, and 9d. per wcek for thesix summer 
months. The limiters will be set for 80 W, which will give con- 
sumers the use of two 20 W and one 40 W lamps. Anyone wishing 
to exceed this demand will have to pay 31d. per week for each 
additional 20 W lamp. Consumers will buy their own lamps and the 
use of current limiters will be optional. 

Reductions in electricity charges amounting to approximately 
{7 500 per year are announced by HAMMERSMITH Town Council. . 
Under the newrates, lighting consumers will be charged from 6d. to 
3d. per unit according to consumption, and power consumers and 
showroom supplies from 1°75d. per unit to 1:4d. per unit subject to 
consumption. For thermal storage and similar apparatus a charge 
is made of 1$d. per тоо W per day. There are also special tariffs 
for cinemas and motor omnibus garages and for large consumers, 
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Telephone Notes. 


The following new telephone exchanges in Liverpool and district 
are to be opened to replace the existing ones: Birkenhead, Elles, 
mere Port, Formby, Frodsham, Garston, Hoylake, Lark Lane- 
Newton-le-Willows, Old Swan, Phonogram Exchange, Rock Ferry 
Royal (new exchange in same building), St. Helens, Walton, War- 
rington, Waterloo, Widnes. Exchanges in the following districta, 
at present undeveloped, will be undertaken provided sufficient 
support is obtained: Thornton Hough, Halewood, Kirkby, Union 
Mills (I.O.M.), Crosby (LO.M.) Kirk Michael (І.О.М.), Ballaugh 
(LO.M.) Sulby (IO.M.). Extensions to present equipment are 
in hand at Anfield, Bootle, Central Grappenhall, Helsby, and 
Warrington. The exchange equipment at the Bank Exchange 
has been increasd by 280 lines. 


The accounts of the NEw SOUTH WALES GOVERNMENT RAILWAYS 
AND TRAMWAYS DEPARTMENT for the year ended june goth last 
show railway revenue £15 213 019 (increase {945 814), and expendi- 
ture {11 116 302 (increase £83 652), while on the tramways the 
revenue was {3610135 (increase £138 397), and expenditure 
£3015 616 (increase £72364). Tramway passengers were 
330 938 567 (decrease 6 751 306). 
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Personal Items. 


On and after November rst the address of Mr. W. M. SELvEv, 
consulting engineer, will be 66, Victoria Street, Westminster, 
London, S.W.1. Telephone No.: Victoria 264. 

It is reported from Geneva that a Swiss engineer named DURLER 
has been appointed director of works for the electrification under- 
takings of the Japanese State Railways. 

Mr. Јонм BYDAWELL, who has been employed in the telegraph 
department at Uxbridge Post Office for nearly forty years, has been 
awarded the Imperial Service Medal. б 

On retiring from the service of the Oxford Electric Company 
after a period of over 30 years in the generating station, Mr, E. 
Harwoop has been presented with a wallet of treasury notes from 
the staff. 

MR. W. M. RocERsoN, borough electrical engineer of Halifax, 
has been appointed temporary chairman of the Engineers’ Com- 
mittee of the Conference of Authorities in connection with the 
Aire and Calder Electricity District in place of Mr. T. Roles, of 
Bradford, who is on, leave for three months on account of ill- 
health. 

MR. BARNES has been appointed chief assistant engineer to the 
Manx Electric Railway Company. He was trained under the chief 
engineer, Mr. Edmundson, and afterwards became general super- 
intendent of the Calgary Power Company, Canada. Since 1916 
he has been second electrical engineer of the White Star liner 
“ Majestic.” 

The Council of the British Cast Iron Research Association, who 
work in co-operation with the Government Department of Scientific 
and Industrial Research, have offered the post of Director of Research 
to the Association to Dr. PERCY LONGMUIR, of Shefheld, who has 
accepted the position. Dr. Longmuir is a well-known Sheffield 
metallurgist, and has had a life-long experience in research work in 
connection with the cast-iron industry. 

Mr. PERCIVAL Н. PoweELL has been appointed to the newly 
created Chair of Flectrical Engineering at the School of Engineering', 
Canterbury College, New Zealand. Prof. Powell took his B.Sc. 
degree at Live l University with first class honours in engineering, 
and afterwards obtained the degrees of M.Sc. and M.Eng. He 
was awarded a University Fellowship, a University Scholarship, 
and was the first holder of the “ David Rew Memorial ’’ Research 
Scholarship in Electrotechnics. 


Business Items. 


The READER ELECTRICAL Co., of Wakéfield, have removed their 
business to 14, Stamp Office Road. 

The-'* Ducon ” device, manufactured by the DUBILIER CONDENSER 
AND RADIO CORPORATION, has been approved by the Board of 
Underwriters in Chicago for radio receiving. It is the only plug 
that has been approved by this body. 

Mn. VicroR DELEBECQUE terminated his agreement as general 
manager of the Walsall Electrical Co. last week, after 12} years’ 
engagement. He is now making other arrangements for manue 
facturing his specialities, and in the meantime his address is Ash 
Villa, Sandwell Street, Walsall. 

A firm of Sydney agents desire to obtain the representation of 
United Kingdom manufacturers of ALL CLASSES OF ELECTRICAL 
EQUIPMENT, upon a commission basis, for the whole of Australia. 
Among the lines in which the firm are particularly interested 
are wires and cables for all electrical purposes, high tension insu- 
lators, hydro-electric plant, turbo-generators (particularly with 
turbines at 6 000-7 ооо revs. per min.), transformers and switchgear, 
motors and generators up to 2 000 H.P., house lighting material,. 
electric domestic apparatus, refrigerating machinery, farm lighting 
sets, electro medical and dental equipment, and wireless telegraphy 
and telephony apparatus. Further particulars may be obtained 
from the Department of Overseas Trade. Reference No. доб. 


Education Notes. 


A Goldsmid Engineering Entrance Scholarship at UNIVERSITY 
‘COLLEGE, LONDON, value £30 a year, tenable for three years, has 
been awarded to Mr. T. A. L. Paton, of Cheltenham College. 

The high standard of instruction given at BRIGHTON TECHNICAL 
COLLEGE is shown by the excellent results obtained in recent 
examinations. In the 1922 examination for the London University 
B.Sc.(Eng.) degree, there were eight honours and one pass, and 
in the final examination in electrical engineering of the City 
and Guilds Institute (exempting from the A.M.I.E.E. examination) 
22 candidates were successful. 

The Boarp ОЕ EDUCATION has announced that the Institution 
of Electrical Engineers has consented to co-operate with it in 
arrangements for the award of certificates and diplomas in electrical 
engineering to students in technical schools and colleges in England 
and Wales. Under the agreement certificates and diplomas will 
be issued jointly by the Institution and the board on the successful 
completion of approved courses. The scheme will provide for the 
issue of “ diplomas " in connection with full-time courses and of 
"' certificates ” in connection with part-time courses. 
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Wireless Notes. 


A radio club has been formed for wireless amateurs in WELSHPOOL 
AND DISTRICT, and Lord Clive, its president, gave the first of a 
series of technical lectures last Friday evening. 

A Reuter's message from BERLIN states that the Gesellschaft für 
drahtlose Telegraphie has discovered that several of its new inven- 
tions have recently disappeared from its factory and have been 
sold in a number of foreign countries. The police have arrested 
two chemists and a mechanic, who are charged with delivering 
apparatus to a Berlin engineer, who has also been arrested. 

The New York correspondent of the “ Newcastle Daily Chronicle ”' 
states that a wireless invention has just been tested by the Radio 
Corporation of America. The new apparatus consists of what are 
called “ electro tubes." In the test they were used for transmitting 
wireless messages from America to England. The test lasted 
I6 hours. Only partial success is claimed, and it is admitted that 
further experiments are necessary before full success can be attained. 

A Central News message from Ottawa states that the Canadian 
Marconi Co., in co-operation with the English company, has applied 
to the Government for a license to erect at VANCOUVER one of 
the most powerful wireless stations in the world at the cost of 
$2 000 ooo, giving direct communication between Australia and 
The Government has the matter under considera- 
tion, as the British Government desires Canada to participate in 
the Imperial wireless system. Commander Edwards, head of the 
Canadian wireless department, is on his way to London to dis- 
cuss the matter, 


Experiments carried out jointly by the DaiMLER Co. and 
ManRcoNI's WIRELESS TELEGRAPH Co. on Tuesday showed that 
motor users may be able to listen to wireless concerts, etc,, while 
travelling. Two Daimler cars fitted with wireless receiving 
apparatus journeyed from London to Chelmsford and on the way 
the passengers were able to hear spoken tests sent out from Marconi 
House. On .the return. journey conversation and gramaphone 
records from Writtle (Chelmsford) were also heard with ease. 
The apparatus employed consisted of a frame aerial mounted on 
the roof of the car, and of a receiving set comprising seven or eight 
valves inside the car. These arrangements are, however, temporary, 
and in the finished apparatus, though an aerial on the roof will 
probably still be necessary, it will be made to fold down when not 
in use, and all the receiver will be under the footboard, Bowden 
wires enabling the controls for tuning to be manipulated from 
within the car. _ 


Institution Notes. 


Mr. A. G. Ellis has resigned the post of hon. secretary of the 
NoRrH-WESTERN CENTRE OF THE I.E.E., and Mr. A. B. Mallinson, 
Worsley Street, Salford, has succeeded him. 

The INSTITUTION OF AUTOMOBILE ENGINEERS have awarded 
the Crompton Medal for the 1922-23 session to Mr. А. F. L. Orcutt 
for his paper on '' Motor Car Gear Boxes." j 

At the first meeting of the session of the PAISLEY ASSOCIATION OF 
ELECTRICAL ENGINEERS, Mr. R. W. Dodson delivered his presi- 
dential address on '' The Electric Driving of Textile Mills.” 

On the 12th inst. Mr. Borlase Matthews gave an illustrated 
lecture on ‘‘ Electricity applied to Agriculture " before the CHELMs- 
FORD ENGINEER[NG SOCIETY. Оп the 18th inst a paper was read 
by Mr. J. E. Powell on “ Payment by Results.” 

A public lecture on “ Recent Photo-Elasticity Researches in 
Engineering Problems " (illustrated with experiments by aid of 
polarised light), will be given on Thursday, November 2nd, at 
5.30 p.m., by Prof. E. G. Coker, in the Physics Lecture Theatre, 
University College, Gower Street, London. No ticket or fee is 
required. 

The orricES of the following associations HAVE BEEN REMOVED 
from 11, Southampton Row, London, to the Institution of Electrical 
Engineers Building, Savoy Street, Victoria Embankment, London, 
W.C.2: Electrical Contractors Association (Inc.), National Electrical 
Contractors’ Trading Association (N.E.C.T.A.), National Federated 
Electrical Association, London Electrical Masters' Association, 
Joint Committee of Specialists' Association, National Joint Indus- 
trial Council for the Electrical Contracting Industry. The telephone 
number has been changed to Regent 488, but the telegraphic 
address will remain as before, ‘‘ Nafecta, Phone, London." 


In spite of the depressed condition of trade in SOUTH AFRICA in 
1921 the valuc of the imports of mining, manufacturing, and other 
machinery increased from /4 250000 to £4 500000. There was 
also an advance of £250 ooo in electrical machinery and apparatus, 
and the value of the Government imports of machinery and rolling 
stock was about equal to that of the previous year. Other features 
of the vear's trade were a marked falling off in Japanese competition 
with British goods, a decline in American imports, and an advance 
by German exporters. Though there is severe competition in some 
trades the engineering and electrical trades have not been affected, 
but America is supreme in tramway rolling stock, windmills, and 
water boring machinery. | 
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Electric Traction. 


A revised scale of tramway fares has been introduced by 
SOUTHEND tramways department. 

Penny tramway fares came into operation again at LIVERPOOL. 
on Monday after a long period of a 2d. minimum fare. 

Some of the railless cars to be used on the Nechells route, Bır- 
MINGHAM, have been delivered, and it is hoped to inaugurate the 
service in a week or two. 

Over a milion more passengers were carried this summer by 
BLACKPOOL municipal tramways than last year. The receipts 
showed an increase of {14 452. 

The EDINBURGH Tramways Department have performed a smart 
piece of work, the change over from cable to electric traction having 
been completed between Saturday night and Sunday morning. 

The appeal of BuRNLEY Corporation against the assessment of 
the tramways has been adjourned till the next Quarter Sessions, 
and in the meantime the parties will endeavour to come to some 
arrangement. 

The Minister of Transport has extended for one year from 
August 15th, 1923, the period allowed for the purchase of lands for 
the purposes of the tramway and tramroads authorised by the 
HARTLEPOOL CORPORATION ACT, 1919. 

SHEFFIELD tramway men are agitating for a return to the 48-hour 
week system. They complain that the shortened week means 
that they cover long “ spread-overs," and at the end of the week 
receive pay for only the hours actually worked. 

By 62 votes to 21, BnisTOL City Council has rejected the report 
of the Tramway ion Committee, recommending the purchase of 
the tramway undertaking from a private company, and the city's 
option to purchase lapses for anotber seven years. The council 
resolved to buy the trams in 1914, but the war intervened, and, 
owing to the changed circumstances to-day, the Corporation has 
reversed its former decision. 

' . A permanent organisation has been established by the INTER- 
NATIONAL RAILWAYS CONFERENCE, which met at Paris last week, 
for the purpose of studying and making arrangements for the 
resumption of international trade and traffic. The International 
Railways Union will have its headquarters in Paris, M. Mange is 
president of the managing committee, of wbich there will be three 
vice-persidents—one British, one Italian, and one German, viz., 
Sir William Forbes, Signor Sinigaglia, and Herr Stieler. 

In addition to the various extensions being carried out by the 
UNDERGROUND ELECTRIC RAILWAYS Co. and already referred to 
in THE ELECTRICIAN, improvements for facilitating heavy traffic 
at some of the more important traffic centres are under consideration. 
Westminster Station is to be practically rebuilt, escalators are to 
be installed at Tottenham Court Road, Bank, Shepherd's Bush, 
Bond Street, and the escalator equipment at Oxford Circus Station 
is to be improved. At all these stations the booking office arrange- 
ments are'to be revised and electric change-giving machines pro- 
vided. 

A dispute as to wages has arisen between the NEWCASTLE-ON- 
TYNE tramways department and its employees which may extend 
to other districts. The general manager (Mr. E. Hatton) has 
written to Mr. J. White, trade group secretary of the Transport and 
General Workers’ Union intimating that “ The Transport and 
Electricity Committee have made it clear that they cannot conform 
to the recent J.I.C. agreement, to which they were no party, and a 
substantial reduction in wages must be effected." The point at 
issue is whether the Newcastle employees should submit to a 
decrease in wages of 16s. per week, or.whether the Corporation 
should abide by the National agreement, 


Miscellaneous. 


On Monday the Royal Commission on Awards to Inventors heard 
the claim of Walter Haddon and Constantinesco for the use of the 
C. C. INTERRUPTER GEAR for firing bullets between the revolving 
propeller blades of acroplanes. | 

The latest of the Cunarders, THE FRANCONIA, is a ship of 20 ooo 
tons gross, and will be propelled by two sets of Brown-Curtis 
turbines, driving two screws through double reduction gearing. 
Oil fuel will be used for the boilers, and the electrical and mechanical 
equipment will be very complete. 

. * LICENCES oF RIGHT "" have been granted to С. L. Mayfarth for 
Patent No. 132 788 (22247/19) for “ improvements relating to 
electro- magnetic braking apparatus for electrically-propelled railway 
and tramway vehicles ” and to J. T. Irwin for ' an improved elec- 
trical instrument for indicating instantaneous pressures or currents." 

The fourth annual.dinner of the Rovar Navar DIVISION (ENGI- 
NEERS) SIGNAL COMPANY will be held in the Engineers’ Club, 
Coventry Street, London, W., on Saturday, November 18, at 
7 p.m. Mr. G. W. Hilditch will occupy the chair. Morning dress 
wil be worn. Tickets, 10s. 6d. each, may be had from Mr. J. N. 
Robertson, 20, Manor Court Road, Hanwell, W. 

We regret to announce the death on the 18th inst. of MR. FERNAND 
Erir, general importer of foreign electrical appliances, and sole 
agent for the Tréfileries et Laminoirs du Havre and the Société 
Anonyme des Anciennes Usines de Fuisseaux. Mr. Espir was in 
his 59th year. 

The late MR. W. J. CHADBURN, a director of the Masnfield Tram- 
ways Co., left gross estate of /87 677, with net personalty £87 125 
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Electricity in Jugo-Slavia. 


According to statistics of water-power in Jugo-Slavia, given in 
“ Elektrotechnik und Maschinenbau,” a minimum of about 3 500000 
H.P. can be developed, but double this amount will be available for 
nine months in the year. Only about 160000 H.P. is at present 
being generated. One fall on the Danube can supply 350 ooo H.P., 
a second 208 500 H.P., and a third about 130 ooo Н.Р. There are 
eleven other falls on the Danube, Drina, Sava, Mura and other 
rivers which can give over 50000 H.P. each, and about 75 falls 
capable of furnishing from то ooo to 50 ooo н.р. each. It is, there- 
fore, clear that there is abundant scope for development in the 
country, but it is questionable whether the amount of power avail- 
able can be utilised for many years to come, and it is also doubtful 
if the policy of the State is the right one to encourage the use of 
electricity. 

The business of generation and wholesale supply is vested in the 
Labour Ministry of the State, but retail distribution can be under- 
taken by local authorities and private enterprise. Finance will, 
however, be the principal obstacle to progress, for without generous 
conditions and State aid few engineers will care to compete for 
concessions in a purely agricultural country. The existing law 
lays-down that generation will be on the three phase, 50 cycle 
system, at 6 ooo V ; transmission will be at 150 ooo V, and local 
distribution at 220 and 380 V. 


Rhine-Danube Canal Power Station: 


Discussing the progress of the RHINE-MAIN-DANUBE CANAL, a 
correspondent in the “ Manchester Guardian Commercial ”’ points 
out that the total length of the canal, including the canalised part 
of the Danube, will be about 400 miles. It runs through some of the 
industrial parts of the Middle Germany, and the forty or more 
electric power stations, which at intervals will be flanking the canal, 
will distribute energy over districts where electric power has always 
been in great demand. It is probable that all the electric energy 
produced at the power stations of the canal will be taken up by the 
industries which are already established in this area, and by others 
which have planned to settle there. The canal company remains 
owner of the power stations. Experience has shown that the 
demand for electric power is increasing in a regular and steady way. 
Therefore it will be necessary to increase the number of power 
stations gradually. The amount of traffic which will pass through- 
the new waterway has been estimated at about five million tons a 
year, and it has been calculated that this traffic will probably be 
almost equal in both directions. The sphere of interest of the new 
Rhine-Danube Canal is greater and of more importance than that of 
any waterway in Europe, because it adds to its own capacity the 
attraction of the Rhine and the Danube by linking these two great 
waterways together. | 


" New Zealand Rural Supply. 


The CENTRAL PowER BOARD OF NEW ZEALAND recently visited 
the districts of local power boards formed to control the distribution 
of electrical energy supplied to them in bulk. The Central Power 
Board's area comprises 300 square miles. The areas inspected were 
Hamilton, Te Rapa, Te Kowhai, Whatawhata, Tuhikaramea, 
Ngahinepouri and Rukuhia. The party also inspected the Board's 
depot at Ruakura and the Government sub-station. At Taupiri, 
Ormi, Komokorau, Gordonton and Puketaha, great satisfaction was 
expressed with the progress made by the engineer, Mr. T. R. Overton. 
The reticulation of these districts has been carried on on an extensive 
scale, and 450 consumers are being supplied. In these districts 
electricity is more generally used than in the towns, where gas has 
been a competitor, Poles carry power lines to cowsheds and farm- 
houses, and tiny wharves are equipped with electrical appliances. 
Many consumers have erected the poles themselves, free of cost, and 
the Board have encouraged this procedure by giving preference to 
such settlers. Consumers are coming in at the rate of one hundred 
‚а month. The board have borrowed {10 ooo to finance consumers 
and this has had the effect of increasing the applications for power 
and light. Construction work was started sixteen months ago; 
£80 ооо has been spent, and the supply is being rapidly extended to 
fresh districts and settlements. 


New Cingalese Tariff. 


A Bill authorising a REVISED Customs TARIFF has been intro- 
duced in CEYLON, and an Order in Council bringing the revised 
import duties into force as from August 25th last, pending the 
passage of the Bill, has been issued. In many cases the duties are 
increased. Amongst the new duties are the following: Accumu- 
lators (except splashproof accumulators for motor vehicles), 
dynamos, batteries, converters and transformers, control and 
switchgear, 24 per cent. ad val. ; machinery, including prime movers, 
with or without boilers, machines to be worked by electric or other 
mechanical power, and iron bars, rods, plates, etc., 2} per cent. ad 
val.; motor cars, including engines and chassis for motor cars and 
cycles, magnetos, splashproof accumulators, etc., 20 per cent. 
ad val. i 
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Imperial Notes. 

Mr. R. J. N. Franki is preparing a scheme for electric supply in 
the town of PARKES (N.S.W ). 

A loan of £20 ooo is being negotiated by Масса (N.S.W.) Council 
to pay for extension of the street electric lighting system and for 
additional plant for the power station. 

BurLI (N.S.W.) Shire Council are borrowing £10000 for the 
extension of the electric lighting system of Stanwell Park and the 
extension of electric street lighting to the streets at present 
unlighted. 

The voltage of the current supplied by WELLINGTON (N.Z) 
Council is to be changed from roo to 230 with a view to obviating 
difficulties when the Government electric supply is available.— 
Reuter's Trade Service. 

The Australian Federal Public Works Committee recommend the 
erection of a six-storied automatic telephone exchange at SYDNEY 
with a capacity of 16 ooo lines, at an estimated cost of £404 000.— 
Reuter's Trade Service. 

The total amount of ELECTRIC POWER EXPORTED from CANADA to 
the United States in the fiscal year ended March 31st amounted to 
861 567 183 units, a decrease of nearly 158 ooo ooo units compared 
with the previous year. . 

TAUMARUNUI (N.Z.) Council have decided to lay an intake and 
pipe line for their hydro-electric scheme by day labour. Tenders 
for the work ranged from £14 897 to £32 880, and the Council's 
engineer estimated that the cost should be £10 217.—Rewuter's Trade 
Service. 

The existing gas lamps used for street lighting in AUCKLAND 
(N.Z.) are to be superseded by electric lamps. Schemes for carrying 
out the work were prepared by the city engineer (Mr. W. E. Bush) 
and the electrical and tramways engineer (Mr. F. E. de Guerrier).— 
Reuter’s Trade Service. 

It is officially stated that £5 792 502 had been spent on the work 
of electrifying the MELBOURNE SUBURBAN RAILWAY SYSTEM tO 
August 21st last. The scheme is expected to be completed early 
in 1923, when the total cost will be /6 150000, as compared 
with £3 106 520 which it was estimated the work would entail when 
commenced ten years ago.—Rewter's Trade Service. 

A project has been formulated for electric supply in WINDSOR 
and TooMoUL, suburbs of BRISBANE, to cost £45000. The 
Minister for Works urges the municipalities concerned to endeavour 
to finance the scheme themselves, the amount involved being 
estimated at £45000. The Government also suggests that a larger 
scheme embracing several contiguous areas should be entered upon. 

The New SoutH WALES RAILWAY COMMISSIONERS have under 
consideration a proposal for establishing a large electric generating 
station at Middle River, four miles west of Lithgow. It is proposed 
to lay down a plant to meet the lighting and power requirements of 
a large area of the Western District. Inquiries are being made as to 
the requirements of the various centres in the Western District, 
and Lithgow Council, at any rate, welcome such a scheme. 

The AUSTRALIAN MINISTER FOR CUSTOMS has decided, as a number 
of industries in Australia are not in a position to meet the country's 
requirements, TO DEFER THE DUTIES on certain items. The duty 
on paper insulated and lead covered telegraph and telephone 
cables is deferred until January rst, and that on iron and steel 
plates and sheets, iron and steel pipes and tubes not more than 
three inches internal diameter, and iron and steel boiler tubes until 
March 31st.—Reuter’s Trade Service. 

The following TARIFF DECISIONS by the AUSTRALIAN CUSTOMS 
DEPARTMENT are announced :—Wireless telephones and appliances 
therefor (item 180a) are free under the British preferential tariff, 
and subject to 5 per cent. under the intermediate and 1o per cent. 
under the general tariff; primary batteries and parts for use in 
operation of relays in power stations (item 174), free, 5 per cent. 
and ro per cent. ; 22 ооо V oxide film 3-phase outdoor type 
lighting arresters, with cut-out fuses, etc. (item 174), free, 5 per cent. 
and то per cent. ; rotary converters and synchronous motors to be 
incorporated in X-ray apparatus manufactured in the Common- 
wealth (item 404), free, free and то per cent.; bogie trucks for 
electric tramcars (item 174), free, 5 per cent. and 10 per cent.— 
Reuter's Trade Service. 


New Process of Drying Peat. 


M. Abraham ten Bosch, a Dutch engineer, claims to have perfected 
а NEW AND IMPROVED PROCESS FOR DRYING PEAT, and it 15 to be 
tested in a large German plant. The ''Manchester Guardian 
Commercial " states that tests have shown that, under a pressure 
of 5 atmospheres at a temperature of 100-150 deg. C., peat can 
be dried suthciently to be converted into briquettes, The invention 
includes a steaming tower, where the heating and compression of 
the peat are carried out. Into the tower steam super heated to 
I50-180 deg. C. is introduced, which gradually heats the peat, at 
a steam pressure of 5 atmospheres, to over 100 deg. C. In this con- 
dition the colloidal water bound to the peat jelly will be separated 
gradually, flowing off through sieves, while the dried peat, after 
30-40 minutes, is discharged through a blow-out slide. Peat thus 
treated contains 30 per cent. of dry substance. About I20 kgs. of 
steam is required to heat т ooo kgs. of crude peat, of which бо kgs. 
is recovered from the exhaust. About 15 kgs. of peat fuel is required 
‘o produce this steam, thus there is a surplus of 45 kgs. of crude peat. 
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Foreign Notes. 


The electrification of the suburban section of the BUENOS AIRES 
WESTERN RaAiLWAY between Plaza Once and Moreno is practically 
complete, and successful trial trips have been run. The “ Review 
of the River Plate " states that the service will be inaugurated 
before the end of the ycar. 

An application has been filed with the Inter-State Commerce 
Commission for permission to build a 950-mile ELECTRIC RAILWAY 
in COLORADO, New МЕХІСО and ARIZONA, with 225 miles of branch 
lines, The projected road would start at the Mexican border in 
Prima county, Arizona, and run northward through the San Juan 
basin.—Reuter's Trade Service. 2 

The STANDARD SYSTEM OÍ SUPPLY in FRANCE is three phase 
50 cycles, but for Paris two phase 50 cycles supply has been adopted. 
According to '' L'Industrie Electrique," M. Labour, president of the 
Syndicat des Ingenieurs Electriciens, has protested to the Préfet 
of the Seine against the Paris arrangements and has pointed out the 
inconvenience and danger that might arise in case of invasiom 

The Berlin correspondent of the '' Manchester Guardian Com- 
mercial ” states that the RUSSIAN GOVERNMENT will shortly make 
striking changes in the organisation of foreign trade. The system 
of State monopoly will be replaced by a system of trade licences, 
and firms, trusts, or co-operative societies will be able to obtain 
special licences to purchase abroad the goods they require. The 
Commissary for Foreign Trade will no longer be the only department 
for purchasing goods abroad, but will retain the function of a 
controlling body. E 

The demand for ELECTRIC TRUCKS in the UNITED STATES during 
September was reported to be fairly good. An order for thirty 
trucks was recently placed by a Brooklyn bakery, and the increase 
in the number of inquiries received by manufacturers is regarded 
as a good-sign. The Steinmetz Electric Motor Car Corporation, 
which only began business a few months ago, sold 60 electric trucks 
in the New York district during August. The company is experie 
menting with a 5-passenger electric car of a new type, which will 
be sold for $1 ooo. ! 


The Brooklym Edison Co. has, according to the '' Electrical 
World," commenced work on a NEW доо ооо kW STEAM TURBINE 
STATION, the initial section of which will be ready by November, 
1923, and will cost 8 ooo ooo dollars. Orders have been placed for 
two 62 500 kVA turbo-generator sets, eight 1 695 Н.Р. boilers and 
stokers. It is claimed that the steam turbines will be the largest 
single cylinder machines yet built, and each will be wound for 
13 800 V, three-phase 60 cycle current. It is expected that the 
complete cost will be about $80 per kW installed. 


For the purpose of utilising the large amount of lignite at BRANCA 
in the Province of Perugia, the Italian Government are UM 
to grant a subsidy for the erection of a generating station 
I5000 kW. There will be three 5 ooo kW generating sets, one being 
in reserve, It is estirhated that the annual consumption of lignite 
will be 150 ooo tons, and by-products—amounting to 3 ooo tons of 
ammonium sulphate and 2 550 tons of tar, can be marketed. The 
Government offer of a subsidy for twenty years of 130 lire per kW 
installed (or a total of 1 950 ooo lire) has been accepted by the 
Societa Lignitifera Umbra.—Reuter’s Trade Service. 


Important electric power developments are taking place in the 
Pas-DE-CALAIS. Owing to the success of the scheme for utilising 
the cheap coal of the mines by generating electricity locally and 
transmitting it over h.t. lines to other parts of France, it has now 
been decided to supply the whole of the department of the Somme 
from this source, but particularly the town of Abbeville. From the 
Pas-de-Calais generating station a 9o ooo V transmission line will 
run from Boulogne-sur-Mer to Abbeville, and another at 45 ooo V 
will run to Arras (Pas-de-Calais), Amiens and Abbeville. The 
current will be transformed to 15 ooo V at sub-stations at A.miens 
and Abbeville, and it will be reduced further and distributed at 
IIO V in the rural districts. 


In connection with the reservoir now being constructed by the 
CARTAGENA WATERWORKS (Colombia) it is proposed to instal 
electric lighting plant. Several proposals have already been made, 
but none have yet been accepted. Plants have recently been 
erected on the Rio Neusa to provide a light and power service to the 
city of Bogotá and the towns of Nemocón, Cajica and Chia. The 
new plants, advantageously located where falls also supply sufficient 
power for running irrigation pumps, are supplementary to the 
existing power station, which provides the capital with current. 
It is proposed to extend the service to adjoining towns, and several 
factories under erection or in contemplation will take current 
from this source.—Reuter's Trade Service. 


Acording to a report of the General Management of the Swiss 
FEDERAL RAILWAYS, 357 km. (about 221 miles) have been elec- 
tribed up to the present. In the course of 1923 and 1924 elec- 
trification work will be concluded on 239 km. (148 miles), and 
by the autumn of 1924 about one-third of the Federal network 
wil be electrified. The cost of electrifying these lines will be 
nearly 350 ooo ooo frs., to which 128 ooo ooo frs. must be added 
for rolling stock, or a total of 478 ooo ooo frs., of which 300 ooo ooo 
frs. will be paid by the end of this year. Of the 178 ooo ooo frs. 
to be paid between 1923 and 1926, 50 ooo ooo frs. are for electric 
locomotives. The estimated coal saving on the lines electrified up 
to the end of 1926 is put at 318 ooo tons yearly, or 45:4 per cent. 
of the Federal Railways total consumption of coal in 1913.— 
Reuter's Trade Service. 
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Companies’ Meetings, Reports, ete. 
Power Securities Corporation, Limited. 

The prospectus of this important company will be issued on 

Monday next, October 30th, and we are in a position to give some 
' advance information in regard to the constitution, scope and 
objects of the company. 

The nominal capital is £2 ooo ooo, divided into т ооо ooo 7 per 
cent. cumulative participating preference shares of {1 each and 
I 000 ooo ordinary shares of £1 each. 

. The present issue will consist of 500 ooo cumulative participating 
preference shares at par and roo ooo ordinary shares at 22s. per 
share. lt is interesting to note that 400 ooo of the ordinary shares 
have already been subscribed for in cash at 22s. per share by Sir 
W. G. Armstrong, Whitworth and Co., Ltd., Babcock and Wilcox, 
Ltd., the British Thomson-Houston Co., Ltd., the directors of 
Balfour, Beatty and Co., Ltd., and the directors of the new 
Corporation. 

Constitution and Objects of Company. 

The company has acquired the whole of the ordinary share capital 

of Balfour, Beatty and Co., Ltd., who are well known in the 


electrical world as being concerned in the construction, finance and - 


management of many important electricity supply, electric tram- 
way and allied undertakings. 

It is understood that the constitution of Balfour, Beatty and Co., 
Ltd., will remain unaltered, although its scope, objects and powers 
must naturally be greatly enlarged by its association with the new 
company, which is, as will be seen, supported by some of the leading 
electrical engineering firms of the country. 

The board of directors is as follows :— 

George Balfour, M.P. (chairman). 

` Sir James Kemnal, F.R.S.E. (managing director, Babcock and 
Wilcox, Ltd.). 

` Howard Coppuck Levis (chairman and managing director of the 
British Thomson-Houston Co., Ltd.). 

john Henry Brunel Nobel (vice-chairman, Sir W. G. Armstrong, 
Whitworth and Co., Ltd.). 
| Andrew Henry Beatty (managing director, Balfour, 

Beatty and Co., Ltd.). 
William Shearer (managing director, Balfour, Beatty 
and Co., Ltd). 


Managing 
Directors: 


We understand that the new company will be prepared to 


consider any propositions and schemes of an electrical and allied 
nature at home and abroad and render financial assistance for 
electrical development, etc., to approved undertakings, either 
privately owned or municipal. | 

In view of the reorganisation of electricity supply and other 
projected developments in the electrical industry, to mention only 
one branch of engineering, the new company should have an exten- 
sive field for its activities. The directors are all gentlemen of the 
highest standing and business capacity, who have been for man 
years associated with successful engineering undertakings of world- 
wide reputation. 


. The BRAZILIAN TRACTION, LIGHT AND POWER Co. have declared a 
dividend of 1 per cent. on the ordinary stock, payable to share- 
holders registered October 31st. —— 

The directors of BABCOCK AND WiLCox announce an interim 
dividend of 8 per cent., tax free, compared with a distribution at 
this time last year of 7 per cent. 

The KAMINISTIQUIA POWER CoMPANY have declared a dividend 
of 2 per cent., being at the rate of 8 per cent., on the common stock 
for the quarter ended the 31st inst. 

CALLENDERS' CABLE AND CONSTRUCTION Co. announce an interim 
dividend at the rate of 5 per cent. per annum on the ordinary shares, 
less tax, payable on November 2nd, 

Ап extraordinary general meeting of MaRcoNI's WIRELESS 
TELEGAPH CoMPANY was held last week, when the resolutions 
given in our last issue were duly carried. 


For the year 1921 CALGARY PowER Co. made a net profit of $74 352 
after providing for bond interest, taxes and other charges. After 
appropriating $50 ooo for depreciation and bond discount, a balance 
of $199 955 is carried forward. 

The issues last week of the London Electric Railway Company 
of four and a half per cent. redeemable second debentures of 
£2 250 ооо, the City and South London Railway Company of 
{1 250 000, and the Central London Railway Company of £458 ooo 
were over-subscribed. The lists opened on Thursday and were to 
remain open until Tuesday, but the sums required were subscribed 
in just over twenty-four hours. In fact, the list for the Central 
London's issue was closed on Thursday, but applications which 
reached the offices on Friday morning received consideration. ' 
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The report of Ertnoip LTD. for the year to August 31st shows a 
trading profit of £27 934 against £16 717 forthe previous year. After 
allowing for company charges, depreciation of plant and machihery, 
etc., there is a net profit of £13 222, compared with an: adverse 
balance for the previous year of £12 387, reduced by a credit balance 
brought in to £9 718) Dedueting the deficit brought forward, 
there now remains a credit balance of £3 503 to be carried forward. 


The profit of HERBERT Morris for the year ended July 315%, 
after making allowance for income-tax and corporation tax, was 
£57 242, plus £5 522 dividends from investments, £4 transfer fees, 
etc., and £20 294 brought in, less directors' fees, preference dividends, 
ordinary dividend for first half-year and depreciation, leaving 
£45 261. The directors recommend a further dividend. on the 
ordinary shares, making то per cent., free of tax, placing £10 ooo 
to reserve, leaving £16 823 to be carried forward. 


The annual meeting of the VICTORIA FALLS AND TRANSVAAL 
PowrkR CoMPANY was held in London last week, the Chairman 
(the Marquis of Winchester) presiding. After providing for deben- 
tures depreciation and British taxation there was a net profit for 
the year ending December 3151, 1921, of /172 926 out of which, 
plus the amount brought forward, dividends at the rate of 10 per 
cent. on the preference shares and 5 per cent. on the ordinary shares, 
both less income-tax were paid, leaving a balance of /9o 408 to be 
carried forward. With regard to the general position of the company 
the chairman said that the demands for power,since May had exceeded 
those of the corresponding months last year. Notified demands of 
the gold-mining industry and the appearance of other consumers 
had brought into prominence the question of plant capacity, and 
it was clear that the installation of additional plant must be imme- 
diately taken in hand. 


Board of Trade Returns. 
: Electrical Importe and Experts. 


Imports.—The following are official values of electrical machinery, 
apparatus and material imported into this country (a) during 
September, 1922, and (b) the aggregate figures from January Ist to 
September 30th, with increase or decrease compared with correspond- 
ing periods of 1921 :— | 

Electrical machinery, (a) £71 444 (increase £16 257), (b) £983 220 
(increase £379 592) ; telegraph and telephone cables, submarine, 
nil ; other than submarine, (a) £1 997 (decrease £2 бот), (by, £21 149 
(decrease £47 246) ; telegraph and telephone apparatus, С) £23 899 
{increase £5 532), (b) £191 073 (decrease £69 430) ; other electrical 
wires and cables, rubber insulated, (a) £13 506 (increase {9 196), 
(b) £80 511 (increase £53 503) ; with other insulations, (a) {12 031 
(increase £448), (b) £58 945 (decrease £26 597) ; carbons, (a) £I 172 
(decrease £13 574), (b) £24 857 (decrease {60 500) ; glow lamps, (a) 
£14 375 (decrease £2044), (b) £123 419 (decrease 477 540); arc 
lamps and electric searchlights, (2) £493 (increase £458), (b) £782 
(decrease £5 848) ; parts of arc lamps and searchlights (other than 
carbons), (a) £1 302 ціпсгеаѕе £830), (b) £9 351 (decrease £4 565) ; 
batteries, (а) £18613 (increase £12065), (b) £77 101 (decrease 
£19 212) ; electrical instruments (commercial and scientific), and 
electricity meters, (a) £5 233 (increase £1 990), (b) £50 087 (decrease 
£77 668) ; switchboards,y(a) nil (decrease £8 346), (b) £2 426 (decrease 
£13 323) ; other electrical goods and apparatus, (a) £36 867 (increase 
£1 821), (b) £358 76a (decrease £223 345). Total of electrical 
machinery, apparatus and material (other than uninsulated wire), 
(a) £200 932 (increase £22 032), (b) £1 981 683 (decrease £191 dois 

Exports.—The exports of electrical machinery, apparatus and 
material, produced or manufactured in the United Kingdom, (a) 
during September, 1922, and (b) from January 1st to September 
3oth, with increase or decrease compared with corresponding 
periods of 1921, were as follows :— 

Electrical machinery, (a) £253 865 (decrease 4126 918), (b) 
£3 222 309 (decrease /442 999); including railway and tramway 
motors, (a) £19 484 (increase £180), (b) £136 790 (decrease £47 138) ; 
other generators and motors, (a) £117 614 (decrease {94 816), 
(b) £1 667 365 (decrease £385 105) ; and other electrical machinery, 
(a) £116 767 (decrease £32 282), (b) £1 418 154 (decrease £10 756) ; 
telegraph and telephone cables; submarine, (а) £4956 (decrease 
£51 546), (b) £251 705 (decrease £1 760 805) ; other than submarine, 
(а) £30 818 (decrease £145 081), (b) £421 029 (decrease £859 546) ; 
telegraph and telephone apparatus, (a) £154 215 (decrease £41 412), 
(b) £1 451 590 (decrease £21 092) ; other electrical wires and cables, 
rubber insulated, (a) £61,463 (decrease £6 851), (b) £489 608 (decrease 
£580 082) ; with other insulations, (а) #64 077 (decrease £95 393), 
(b) £773 272 (decrease £818 боз); carbons, (a) £6 691 (increase 
£4924), (b) £39 610 (decrease £16 985) ; glow lamps, (a) £28 503 
(increase £2 675), (b) £283 298 (decrease £84 970) ; arc lamps and 
searchlights, (a) £350 (decrease £274), (b) £4 590 (decrease £7 506) ; 
parts of arc lamps and searchlights (other than carbons), (а) £343 
(increase £87), (b) 45 927 (increase £449); batteries, (а) £44 014 
(decrease £11 493), (b) £19 840 (decrease {22 761) ; electrical instru- 
ments (commercial and scientific) and electricity meters, (a) £19 840 
(decrease £22 761), (b) £244 894 (decrease £142 097) ; switchboards, 
(a) £8 961 (decrease £18 742), (b) £180 411 (decrease £519) ; other 
electrical goods and apparatus, (a) £99 911 (decrease £14 758), (b) 
£885 746 (decrease £747 861). Total of electrical machinery, 
material and apparatus, other than uninsulated wire, (a) £778 007 
(decrease £527 543), (b) £8 604 649 (decrease £5 690 232). 
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Municipal Accounts. 


Bradford Elecirieity. 

The annual report of BRADFORD ELECTRICITY UNDERTAKING 
shows & decreased output compared with the previous twelve 
months, due to trade depression and the coal strike. The number 
of units sold was 52 297 419, a decrease of 2 386099. The bulk 
supply and tramways day supply show decreases of 2 892 029 units 
and 503 576 units respectively, while satisfactory increases are 
recorded in the private lighting, domestic supply, motive power, 
and heating supply figures. lhe total income, £444 013, is the highest 
in the history of the department. Working expenses amounted to 
£299 400, or a decrease of £32 572 compared with last year. After 
deducting interest and sinking fund charges, aggregating to £136 296, 
a surplus of £8 317 remains, compared with {10 603 for 1920-21. 
During the year 164 extensions were made, while І 413 new services 
were laid to consumers' premises, including 497 services arising 
out of the various housing schemes. The number of consumers 
is now 9 295, an increase of 1 585. 


Edinburgh Electricity. 


The total revenue of EDINBURGH ELECTRICITY UNDERTAKING 
for the year to May 15th last was £395 091. Expenditure amounted 
to {242 512, leaving £152 579 to be carried to the net revenue 
account. After providing for interest, repayment of capital, 
income tax, etc., a credit balance of £30 714 remained to be carried 
forward. The sum of /3 745 (interest from investments) was added 
to the reserve fund, bringing it up to £117 905. The number of 
units sold was 12 138 604 compared with то 687 219 in the previous 
year. 


^ Welasey Tramways. 


For the year ending March 31st last WALLASEY TRAMWAYS 
UNDERTAKING made a gross profit of £30 232 compared with £22 639 
in the previous year. Of this, however, interest, sinking fund, 
etc., required £15 441; £5000 was added to the reserve fund as 
against £4 ооо last year; {£5030 (£160) was set aside to cover the 
deficiency on last year's working; and £8 500 (£8000) was con- 
tributed towards the rates, leaving a debit balance of /2 285 com- 
pared with /5030 last year. Miles run numbered 1 379 739 and 
passengers carried 17 773 244. 


Beekenham Electricity. : 


In presenting the accounts of BECKENHAM ELECTRICITY UNDER* 
TAKING for the year ended March last Councillor Cole, chairman of 
the Electricity Committee, said that the outstanding feature of 
the balance sheet was that the debit balance of £3 156 for the 
previous year had been converted into a credit balance of £5 739. 
Such a revolution of the financial situation called for explanation. 
The reason was increasing revenue, an increase of 317 in the number 
of consumers, making the total number 2 744, and a decrease in 
expenses, amounting to £9 332. If it had not been for the increased 
loan charges of £3 309, due to new machinery, the credit balance 
would have been considerably more. The chief saving had been 
on coal, which showed a reduction of nearly £8 ooo, which was 
largely on account of the smaller quantity used in consequence 
of the new machinery installed last autumn. They did not get 
the benefit of the working of the new plant until the first weck 
of November, so that the results had been obtained in the last 
six months in the year, and he thought that they had every antici- 
pation that with a full ycar's working they would get still better 
results. E 


Newoastlo Tramways. 


The total revenue for the year 1921-22 of NEWCASTLE MUNICIPAL 
TRAMWAYS was £546 819, of which sum traffic receipts 
amounted to 4530 402. The revenue of the previous year was 
£580 209. Working expenses totalled £467 735, compared with 
£498 960 in 1920-21, leaving a gross profit of £79 084, added to 
which was intcrest on investments, {2 810, making available /81 894. 
Of this sum £28 432 was absorbed by interest on capital, and £42 555 
for redemption of debts. After meeting other items, there was a 
balance for appropriation of £7 253. Income tax totalled /9 920, 
leaving a deficit in the year’s working, to be met out of the reserve 
and renewals fund, of {2 667. The amount spent during the year on 
renewals was {48 604, for street rents {14 000 was paid, aiid the 
total expenditure was £02 604, so that when the deficit on the 
year's working was deducted, the balance of {66 212 in hand in 
1920-21 had been reduced to {946 10s. In his report the engineer 
and general manager, Mr. Е. Hatton, states that, in addition to the 
loss caused to the department by the coal strike, a further inter- 
ruption in the service, brought about by the reversion from a 44-hour 
week to a 48-hour week, commenced on February 26th, and lasted 
until March 19th, costing the department some £13 ооо, 


Southampton Eleetrieity. 

During the year ended March 31st last SOUTHAMPTON ELECTRICITY 
UNDERTAKING made a gross profit of £52 069. Of this sum interest 
and redemption charges accounted for £25 119, and special ex- 
penditure for Хто 480, leaving a net profit of £16470, which has 
been allocated as follows: £5 500 to the relief of the rates, £o 370 
to the depreciation, renewals, and contingencies fund (bringing 
it up to £26 181), leaving {1 боо to be carried forward. During the 
year under review 552 new consumers were connected to the mains. 
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New Companies. 
Crieff Electrio Supply Co. 

CRIEFF ELECTRIC SuPPLY Co., LTp. (12 402.)—Reg. in Edin- 
burgh Oct. 19th. Cap., {12000 in {І shares. To generate and 
supply electric current for light, power and any other purpose in or 
near Crieff. First directors: W. H. Mungall, W. Watts, T. Brook, 
A. N. Rye, E. J. Williams. Sec.: C. E. Colville. Reg. office : 
14, Comrie Street, Crieff. 


Bower-Electric. 


Bower ELECTRIC, Ltp. (185 066.)—Frivate company. Reg. 
Oct. 17th. Cap. £30000 in {1 shares. Electrical engineers, 
manufacturers and vendors of and dealers in electrical apparatus, 
machines and accessories, etc. Managing director: J. B. Bower. 
Reg. office: 15, Kingston Road, Wimbledon, S.W. 


Charles Bell. 

CHARLES BELL, Lro. (184925.)— Private company. Reg. Oct 
IIth. Cap., £15 ооо in £1 shares (7 500 5 per cent. cumulative pref. 
and 7 5oo ordinary). To take over the business of a mechanical 
and electrical engineer carried on by Lazarus Bell at Bradford, 
Yorks, as Charles Bell. First directors: Lazarus Bell (permanent 
governing director), Leonard Bell, H. H. Cassé. Reg. office: Iron 
Works, Bath Street, Leeds. : 


Henrion Carbons. 

HENRION CARBONS, LTD. (184 964).—Private company. Reg. 
October 12th. Capital, £5 ooo in £10 shares. Manufacturers, im- 
porters and exporters of and dealers in arc lamp carbons and all 
electrical carbon manufactured articles. First directors: L. Levi 
(chairman), R. A. Serena (managing), R. Hecker, P. Gravier 
and E. Chedeville. Reg. office: 34, Victoria Street, S.W. 


Burne-Jones end Co. 

BuRNE-JONES AND Co. Lro. (184,801). —Private company. 
Reg. October 5th. Capital, £3,000 in £1 shares. To acquire 
the business carried on at Montford Place, Kennington Road, 
S.E., as Burne-Jones and Co., and to carry оп the business of con- 
sulting, civil, electrical, constructional, ventilating, kinematograph, 
radio, and inspecting engineers, etc. First directors are: D. 
Burne-Jones (man. director), F. W. Ward, J.P., and F. Foulger. 
Reg. office: Montford Place, Kennington Road, Kennington, S.E. 


Anode Wireless and Scientific Instrumente, 

. ANODE WIRELESS AND SCIENTIFIC INSTRUMENTS, LTD. (184,820). 
—Reg. October 6th. Capital, £30 ооо in ft shares. To acquire 
the business of scientific instrument makers, etc., carried on by 
Anode, Ltd., and to carry on the business of electricians, manu- 
facturers of generators, suppliers and distributors of electrical 
energy, telegraphists, telephonists, etc. First directors are: 
Pherozshaw Ruttinjee Minvalla, W. E. Peek, A. H. Lunniss, C. L. 
Grey and J. H. Reyner. Reg. office: 265, Strand, W.C. 


Inventors’ Trading Co. 

INVENTORS’ TRADING Co. Ltp. (184 714.)-—Reg. Oct. 2nd. 
Cap., £2 000 in £1 shares. To provide a central establishment for 
the assistance, advice and protection of inventors and generally 
to promote the interests of inventors in Great Britain and abroad ; 
to experiment upon, test, and improve inventions, projects or enter- 
prises ; to manufacture and deal in scientific recording instruments 
for ships and land vehicles, ctc. First directors are: C. W. E. 
Browse, H. B. Waddington, G. M. Smerdon. Reg. office: 3, 
Central Buildings, Westminster, S.W.1. ' 


Bann Syndicate. 

BANN SYNDICATE, Lrp. (184 506).—Private company. Reg. 
Sept. 22nd. Nominal cap. Хто ooo in £1 shares. To promote bills 
to authorise the supply of electrical energy, to erect and maintain 
works for generating and supplying electricity, to operate rail- 
ways, tramways, electric lighting works, etc. Subscribers : R. C. 
Howley and W. H. Morgan. Solicitors: Ashurst, Morris, Crisp 
and Co., 17, Throgmorton Avenue, E.C. 


Underground Electric Reilways Dining Club. 

UNDERGROUND ELectric RAILWAYS DINING CLUB, LTD. 
(184 633.)—Reg. Sept. 28th as a company limited by guarantee. 
—To provide a club house and conveniences for the accommodation 
of the administrative and clerical staff at the head office of the 
Underground Electric Railways Co. of London, Ltd., and its 
associated companies and their friends. Subscribers: F. C. 
Bingham, C. Thurston, C. Russell, J. Adkins, Н. Newman, Н. 
Pullen, and W. J. Lamble. The management is vested in a Council. 
Solicitors: Baxter and Co., 12, Victoria Street, S.W.r. 


British Laboratory Ware Association. 

BRITISH LABORATORY WARE ASSOCIATION, LTD. (184 549.)— 
Reg. Sept. 23rd as a company limited by guarantee. To take over 
all or any part of the business and activities of the British Labora- 
tory Ware Association, Ltd. (incorporated in 1915); to register 
and use a trade mark in respect of any specified goods or classes 
thereof as may be arranged by the Board of Trade, and have com- 
plete control thereof; to protect the interests of members and 
others manufacturing and dealing in goods manufactured of glass 
or porcelain, and to provide for the examination of any such 
goods in respect of origin, material, etc. The management 1s vested 
in a Council, the first members of which are: H.G. Jarrom (chair- 
man), C. A. Mercer, J. George, A. L. S. Wood, H, S. Shorthouse, 5. 
Belcher, and F. W. Branson. Кер. office: 804, Coleman Street, E.C. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


(NorE.—The publication of extracts from the " Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days. | 
DURDEN, E. AND CO., 13, Queen Street, Liverpool, electricians, 

£40 2s. 2d. September 2oth. 

ELECTRIC INSTALLATION CO., 16, Central Arcade, Wolver- 
hampton, electricians. £16 6s. 8d. September 14th. . 
JOHNSON AND TURNER, Manchester Road, Hyde, electrical 

engineers. {10 2s. 11d. September 15th. 


LOKIER AND CO., Bishops Castle, electrical enginecrs. 
138. 4d. September 2oth. 


£83 


London Gazette.. 


А \, : ; : ; 
The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Bankraptcy Information. 

BAKEWELL, John, 43, Waterside 
electric light and power engineer. 
17th. Debtor's petition, First meeting, November 1, 
11.30 a.m., Official Recciver's oifice, St. Mary's Chambers, 
Great Grimsby Public examination, November 9, тї a.m., 
Town Hall, Great Grimsby. 

RIGBY, John Hall, 22, Higher Hillgate, Stockport, electrician. 
First meeting, October 30th, 1922, 3.30 p.m. Official Receiver's 
Offices, Byrom Street, Manchester. Public examination, 
November 28th, 10.30 a.m., Court House, Vernon Street, 
Stockport. | 


Notice of Dividend, 

ROWE, Edward George, 119, Dunraven treet, Tonypandy, 
Glamorgan, under the style of DAVIES AND ROWE, elcctrical 
engineer. Amount per /, 16s. 8d. First. Payable, October 


- 


3oth, 1922, Official Receiver's Office, 34, Park Place, Cardiff. 


Road, Barton-on- Humber, 
Receiving order, October 


Partnerships Dissolved. EE 


LAIRD AND JURY (George Alexander LAIRD, Stanley Shapter 
JURY, Daniel HYDE and Thomas Henry HYAM), electrical 
engineers, Hill Cross, Coventry, by mutual consent, as far as 
S. S. Jury is concerned, as from October 20, 1922. Debts 
received or paid by G. A. Laird, D. Hyde and T. H. Hyam, 
who will continue the business. under the name of '' Laird, 
Hyde and Hyam." 


LENG AND GARRETT (Fred LENG and William GARRETT), 
electrical engineers, Wheathill Terrace, Rotherham, York, by 
mutual consent as from September 7th, 1922. Debts received 
and paid by F. Leng, who will carry on the business at 12, 
Godstone Road, Rotherham, under the style of F. Leng and Co. 

THE STOCKPORT ELECTRICAL AND MECHANICAL ENGI- 
NEERING CO. (Wiliam SADLER, John WAGER, and 
Leonard SEDDON), electrical and mechanical engineers, 
276A, Buxton Road, Stockport, Chester, by mutual consent as 
from October 14, 1922. Debts received and paid by W. Sadler 
and J. Wager. 

THE TYNE AND TEES ELECTRICAL COMPANY (Robert 
STEWART and Joseph DRUMMOND), electrical engineers. 
23, Grange Road, Darlington, by mutual consent as from 
July roth, 1922. Debts received and paid by J. Drummond, 
who will continue the business. 


Bankruptcy Proceedings. 

HUMPHRY (George William), trading as HUMPHRY ELEC- 
TRICAL CO., 24, Broad Quay, Bristol. The statement of 
affairs shows liabilities to unsecured creditors £285, partly 
secured creditors for £182, and assets estimated to realise / 339. 
Debtor attributes his failure to bad trade, loss of capital (£68) 
in Farrow's Bank, and depreciation of shares in a company. 
The following are creditors : Callendcr’s Cable and Construction 
Co., Ltd., London, #416; Electric Components, Ltd., Bir- 
mingham, £18; M. C. Gooding and Co., Croydon, £15; H. 
Maggs, Bristol, /20 ; Metn. Vickers Electric Co., Ltd., Manches- 
ter, £49; Salvage and White, Bistol, £17; English Electric 
and Siemens Supplies, Ltd., London, f10; Western Trading, 
Co., Bristol, £18. | 

SWIFT ELECTRICAL, LIMITED, 6, Cork Strect, W. Under a 
winding-up order made against this company in April last on 
a creditor's petition the statutory meetings of the creditors 
and of the contributories were held on Friday at the Board of 
Trade Offices, 33, Carey Street, W.C. The Official Receiver 
reported that the company was registered in October, 1919, 
with a mominal capital of /3 ooo in shares of /1 each of which 
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£800 had been issued for cash to the directors who were also 
the promoters. The company was formed to carry on business 
as electrical engineers and manufacturers of and dealers in 
electrical accessories. It took over no business of any descrip- 
tion, but Mr. John Henry Butler, who was one of the promoters, 
said that both Mr. Henry Edward Leigh and Leonard John 
Evans, who were other promoters, had experience of the trade 
and hoped to be in a position to introduce business. Towards 
the end of 1920 the company found itself in need of funds, 
and thereupon obtained advances from Mr. Butler, who by 
October, 1921, had advanced /8оо. On the 8th of that month 
a debenture was created and issued to him and constituted a 
charge over the whole of the company's assets. On January 21st 
last that gentleman appointed his wife as receiver on his behalf. 
The bond had then been redeemed to the extent of £80. Accord- 
ing to an account lodged by the receiver she had sold nearly 
all the assets and had realised /778, which was a sum sufficient 
to pay off the bond with interest and to defray the costs of the 
receivership. The assets that remained to be realised consisted 
of book debts, Unfortunately the chief book debt was disputed 
on various grounds, and it was difficult to sav where anything 
substantial was to be realised. Mr. Butler attributed the failure 
of the company to fall in the demand for electrical accessories. 
The result was that the company’s stock had to be realised at a 
loss, The Official Receiver was, however, of the opinion that 
that was not the only cause, The company began with inade- 
quate capita) and throughout had recourse to its bankers and 
directors for funds with which to carry on business. According 
to the statement of attairs that had been lodged the unsecured 
liabilities amounted to £1 883, in addition to which there was 
a preferential claim of £126. On behalf of the petitioning 
creditors, Watsham's Electrical Engineers, Мг. Borrodaile 
asked whether the Official Receiver was satisfied that the 
debenture was issued in consideration of cash. The Chairman 

replied that that was the fact, and Mr. Butler was the chief 
loser by the company's failure. In addition to being a creditor 
for the £126 mentioned he was a shareholder. A creditor 
remarked that in any event the goods obtained by the company 
on credit were sold and the proceeds used to pay off Mr. Butler's 
debenture. The liquidation remains in the hands of the Official 
Recciver. 

WHITE, William Reginald James, electrical agent, late of Golden 
House, 29, Great Pulteney Street, London. Under a receiving 
order made in this case on September 28th, on a creditor's 
petition, the statutory first meeting of creditors was held on 
Wednesday, at Bankruptcy Buildings, Carey Street, W.C. A 
draft statement of affairs was submitted, in which the debtor 
had estimated his liabilities at £1 150, and his assets at £45 
gross and 105. net. It-appeared that for some 20 years before 
September, 1920, he held a commission in the Forces, and then 
retired with a gratuity of £3 300. He immediately joined in 
partnership another person whom he paid £200 for a one-half 
share in a business which they carried on at 29, Great Pulteney 
Street, under the style of Dent and White. Не put a further 
£300 capital into the business. The partnership was merely 
verbal, and all the capital that they possessed was what hc 
provided. Within six months his partner left the firm, and, 
so the debtor alleged, went ''into bankruptcy," he himself 
having a claim against the estate. Shortly afterwards the 
debtor took into partnership another person, who found in all 
£500 for a one-half share in the business, and also paid a 
premium of £50. They traded together under the style of 
White and Davrell until May last, when his partner resigned. 
The firm was then quite solvent, and his late partner left his 
capital in the business on the understanding that he should 
be released from all liability. The debtor then took in another 
person, who was given a one-sixth interest in the business in 
consideration of services rendered on behalf of the firm. That 
business, which was that of electrical agents and factors, was 
still being conducted, and the debtor said that his failure had 
arisen through losses by investments. No resolution was 
passed by the meeting, which the chairman closed, the matter 
remaining in his hands. 


Montevideo Telephone Co. 


The net profit of the MONTEVIDEO TELEPHONE Co. for the year 
ended July 31st, after providing for all charges and making pro- 
vision for income tax and corporation tax, was £28 996, plus £12 156 
brought in. After transferring £10000 to reserve, the directors 
recommend a final dividend of 5 per cent., making 8 per cent., free 
of tax, carrying £13 782 forward. The loss incurred in remittances 
from Montevideo amounted to £7 331, against £1 ооб. On June 3oth 
the directors concluded an ad refercndum agreement with the 
Urnguayan Government for the sale of the undertaking in Uruguay. 
At an extraordinary meeting to be held on November Ist, resolu- 
tions will be submitted authorising the sale to the Administration 
of Posts, Telegraphs and Telephones of Montevideo for the sum of 
$700 ooo of the company's rights and privileges (other than real 
property), plant, material and stores, etc., in Uruguay, and for the 
grant to the Administration of the right to occupy the company's 
properties for not more than four years. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

NORTH EASTERN RAILWAY Co., November 2nd.—Electric wires 
and cables, electric light fittings, signal wire and signal cord, steel 
rails, iron and steel castings, tubes, etc. Forms of tender from 
Mr. E. H. Clark, Stores Superintendent, Gateshead. November 
2nd.—Telegraph apparatus, telegraph wire and line stores. Forms 
of tender from Mr, C. H. Wilson, Telegraph Superintendent, York. 


Torquay CORPORATION, November 4th.—E.h.t. switchgear for 
Newton Abbot power station and main sub-station at "Torquay. 
Specification, etc., from the Borough Electrical Engineer. 


' POSTMASTER-GENERAL, IRISH PROVISIONAL GOVERNMENT, 
November 6th.—14 ooo Leclanché porous cells, 3500 dry cells, 
8 tons chloride of ammonia, 40 ooo Leclanché zinc rods, and 3 500 
Lechanché glass jars. Forms of tender from Mr. M. Dalton, Post 
.Oftice Stores Department, Aldborough House, Dublin. : 


WARRINGTON CORPORATION, November 13th.—H. and Lt. paper 
and lead covered cable. Specification from the Borough Electrical 
and Tramways Engineer. 

/ 


SOUTHLAND PoWER BOARD, December 15th.*—Plant and material 
for Monowai hydro-electric development, including two 3 200 H.P, 
turbines, two 2 350 kVA a.c. generators, two 75 kW exciters, one 
60 cell 300 AH battery, one battery charging set, penstock pipes. 
valves, switchboards, switchgear, cables, transformers, etc. 


AUSTRALIA. 

ADELAIDE ELECTRIC SUPPLY Company, December 5th.—380 
electric motors. Tenders to the Company's Offices, Grenfell Street, 
Adelaide.—Reuter's Trade Service. | 

AUSTRALIAN POSTMASTER-GENERAL'S DEPARTMENT, December 
I2th.*—Common battery cordless and automatic cordless, magneto 
cordless pyramid and magneto cord type teephone switchboards. 

VICTORIAN ELECTRICITY COMMISSION, January roth.—Steam 
turbine-driven boiler-feed pumps (specification 23/4) in connection 
-with the Morwell power scheme. Specification, etc., from the 
Agent-General for Victoria, Melbourne Place, Strand, London, 
W.C.2. | 

VICTORIAN RAILWAY COMMISSIONERS. January 24th.—Fifty 
miles insulated copper wire.—Reuter’s Trade Service. 

MACKAY (QUEENSLAND) City CouNciL, January 31st.—Boiler 
and generating plant, switchboard and transformers. Particulars 
from Frew and Bridger, Queen Street, Brisbane.—Reuter's Trade 
Service. 


BELGIAN CONGO. | 
BELGIAN MINISTRY OF COLONIES, January 5th*—Underground 


Electric distribution system for the town of Stanley Pool, in the 
Belgian Congo, under a 30 years’ concession. Three phase energy 
will be supplied from an existing or a new station. 


EGY PT. 
ELECTRIC SERVICE, MINISTRY OF PUBLIC WORKS, CAIRO, Novem- 


ber 28th.—Storage battery for Ras el Tine Palace. November 3oth. 
—Storage battery for Mountazah Palace. Particulars from Chief 
Enginecr.—AReuter's. Trade Service. 


INDIA. | 
HiGH COMMISSIONER FOR INDIA, November 17th.—D.c. low- 


tension three-core and two-core cables. Forms of tender from the 
Director-General, India Store Department, Branch No. 35, Belvedere 
Road, Lambeth, London, S.E.1. : 


LATVIA. 


LATVIAN MARINE DEPARTMENT, November 15th.*—-Eight clectri- 
cally driven rotating cranes for Riga Customs Yard. 


NEW ZEALAND. 

DEPARTMENT OF PUBLIC WoRKS, WELLINGTON, December 5th. *— 
Telephone system for Mangahao power-house and buildings in its 
vicinitv, and also for communication with distant sub-stations and 
head works. 

PuBLIC WORKS DEPARTMENT, WELLINGTON, January oth, 1923.— 
Electric travelling cranes for Waikato hydro-electric power scheme. 
December 5th, 1922. -House telephone system in connection with 
Mangahao hydro-electric power project. Specifications can be seen 
at the office of the High Commissioner for New Zealand, Strand, 
London, W.C. - 


SOUTH AFRICA. | 
PRETORIA MUNICIPALITY, November 23rd.*—-Pole fittings, insu- 
lators, etc., for the Electric Supply and Tramways Department. 


For the supply of cable to BURNLEY Corporation, the tender of 
the Macintosh Cable Company, £651, has been accepted. 

The Cargo Fleet Iron Co. have secured a contract for 250 tons 
of tram rails and fishplates for HariFrAx Town Council, at £10 
per ton. 

WIMBLEDON Corporation have accepted the tender of the British 
Electric Transformer Co. for two 200 kVA air-cooled transformers, 
£399 28. es 
~ * Particulars from the Department of Overseas Trade. 
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W. T. Henley’s Telegraph Works Company's tender, at 
£1 059 6s. 11d., for supply of cable, has been accepted by BIRKEN- 
HEAD' Corporation. 

HAMMERSMITH (London) Council have accepted the tender of the 
Hackbridge Cable Co. (lowest tender received) for 1 ooo yds. 005 
l.t. cable. (Eight tenders were received, the highest being £190.) 

SALFORD Corporation aré recommended to accept the following 
tenders :—Enfield-Ediswan Cable Co., 2 ooo yds. l.t. paper insulated 
jead-covered cable: Cargo Fleet Iron Co., 250 tons steel tramrails, 
хто 35. 7d. per ton. | 

METROPOLITAN ASYLUMS BOARD аге recommended to accept the 
tender of J. H. Holmes and Co. (£240 5s. 6d.) fora generating set and 
switchboard, etec., at High Wood. There were seven ост tenders, 
the highest being £325, and one lower, £223 15s. 6d. | 

In connection with the electrical installation for Harold Court 
Sanatorium, Essex County Council have accepted the tenders of 
Crossley Bros., for r2 н.р. paraffin engine, £186 175. ;  Chlonde 
Electrical Storage Co., for accumulators, {201 15s. 6d.: and М. 
Watkins and Sons, for dyname and wiring, £804. | 

LoNpoN County Council Asylums Committee have accepted the 
following tenders: (1) Higgs and Hill, for wiring buildings, motors, 
etc., at Eleventh Mental Hospital, Epsom, £9 476. Sixteen higher 
tenders varving up to /16 o12 were received, and also one incom- 
plete tender at £8 700 from a firm not on the King's Nationa] Roll; 
(2) Cox Walkers, Ltd., /7 573, overhead conductors, etc., Eleventh 
Mental Hospital, Epsom. There were 16 higher tenders, the 
highest being £16 143, and a tender at £6 590, which was based on 
a misconception, was withdrawn. 


Lonpon County Council have accepted the following tenders for 
requirements in connection with extension of tramway central] re pair 
depot: (1) Johnson and Phillips (lowest tender) for h.t. switchgzcar, 
£1070 115. (nine tenders received ; highest, £2 145 15s.) ; (2) D avy 
Bros., for marine type boiler with mechanical stokers, {2 5^5. 
(Three tenders were received, the lowest being £2 550, and the 
highest £2 942. In the case of the lowest the time required was 
longer, and it was desired to vary the terms of contract) ; (3) Klolt 
and Willetts, for four electric lifts, /: 838. (Nineteen hi жег 

enders received, the highest being £4 565, and one '!lower—— viz., 
£1 694, which was not to specification.) ` 

Amongst the TURBO-GENERATORS for which contracts have Een 
secured by James Howden and Co., during the last few months are 
two 3 ooo kW draw-off sets for cotton mills abroad (ordered by- the 
British Engineers’ and Traders’ Syndicate), one т ооо kW and. one 
750 kW geared sets for the Carron Company, one 1 ооо kW ре zared 
set for Fleetwood Council, two draw-off geared sets for the Co-op >cra- 
tive Wholesale Society, Irlam, two т ооо kW high-pressure Шрі а ting 
sets for Tientsin Municipal Council, and one 1 ооо B.H.P. tux rbo- 
pumping set for Canton Water Works. Orders have also been 
reccived for turbo-generators from the Birmingham district, £ or a 
Scottish colliery and for Canada, and for high-speed engine set's for 
China aud Persia. 


.MANCHESTER Corporation have accepted tenders from the 
following firms :—Manchester Electrical Maintenance Co., testing 
and repairing cables in connection with penstock ; W. Patterson, 
Ltd., dynamo brushes; Ironclad Switchgear Co., fuse boxes ; L 
Andrew and Co., and H. D. Symons and Co., insulating cloth: 
L. Andrew and Co., Callender’s Cable and Construction Co., W. T. 
Glover and Co., and Hammett and Andrew, tapes, etc. ; T. Broad- 
bent and Sons, electric capstan (for Gas Committee) ; British 
Thomson-Houston Co., motor and controller parts ; Metropolitan- 
Vickers Electrical Co., motor and controller parts, circuit breakers, 
lightning arresters, etc. ; English Electric Co., Preston, controller 


parts; Titan Trackwork Co., permanent-way points, tongue. 
crossings, hardened steel centres, an@ special track work ; арат 
Allen and Co., and Hadfields, Ltd., special track work ; alte 


Scott, Ltd., rails; Ferguson, Pailin, Ltd., isolating links in sheet- 
steel cubicles; L. Andrew and Co., and Connolly’s (Blackley). 
adhesive tape; Shenton and Co, dry batteries for flash lamp: 
British Insulated and Helsby Cables, Ltd., box compound : d 
lender's Cable and Construction Co., bittite tape ; British Ins ulate: 
and Helsby Cables, Ltd., Callender’s Cable and Construction 
Enfield Ediswan Cable Works, Ltd., W. T. Glover and Co, Wc. 
Henley's Telegraph Works Co., Macintosh Cable Co., Pirelli-C € ^T 
Cable Works, Ltd., and Siemens Bros. and Co., cables ; Le Ca x b^ 
and Morgan Crucible Co., carbon brushes ; General Electr 13 € NS 
auto transformers and balancers; British Insulated and Pil 
Cables, Ltd., and Siemens Bros. and Co,, trifurcating boxes ; T 
erton Ediswan Tubes and Conduits, Ltd., and Simplex Cot 
Ltd., tubing and accessories; London Electric Wire C2- 
Smiths, Bruntons, F. Smith and Co., and L. Andrew and Co-- 


Tenders Received. 


d 


т ooo tons of rails, viz., from Steel, Peech and Tozer, £11 15s. p€ 2 
Cargo Fleet Iron Co., £12 рег ton ; and Walter Scott, Ltd., 4; # е 
per ton ; two tenders for German rails, viz., from the Equipme? ** 

Engineering Co., and Frank Mott and Co., both at £9 8s. och -- 
one Belgian tender, from the Société d'Aceries d'Angleur at 4, 1 
The majority of the Tramways Committce favoured accepta 


PONS 
Ms. 
a ъа) 
n and 


| ; for | 
Нлл, City Council recently received three English tend e^ ^u 


itia a a—— — —_ — а 


the tender of Steel, Peech and Tozer, although this amour? € aes. 
"Y 


£11 750, compared with /9 500 in the case of the German te 
Ultimatelv, the matter was referred back to the Commit t € 
further consideration. 
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October roth. : 
atent Record 27 376 А. P. Hennessy. Memorandum recording attachment for telephones. 
e 27411 J. B. BicNAMv. Wireless aerial tuning inductances. 
| * 27 412 J. B. жын шы Wireless one-unit telephony receiving scts and inter-valve 
coupling. 
SPECIFICATIONS PUBLISHED. 27442 AKT. Ges. Brown, Boveri ET Cie. Transformer oil boxes. (15/10/21, 


Switzerland.) 


The following absivact from some of the specifications recently published has been 27464, Dr. E. F. Hutu Ges. Arrangements for high frequency telegraphy or 


specially compiled by Musens. Mewnurn, ELLIS & Co., Chartered Patent Agents telephony. (30/8/22, rn T 
- ctober 11th. 
70 and 72, Chancery-lane, London, W.C. 27 490 W. C. J. ЅснілЕ. Crystal detectors for wireless apparatus. 
CouPLETE ЅРЕСІРІСАТІСИВ. 27 496 DuDLEY TIMBER AND SAWMILLS, Lro., and C. GooDALL.. Wireless telephone - 
Я р | | apparatus. 
165 038 MAUBORGNE, J. O., and HILL, G.  Electro-magnetic wave-signalling systems 27 508 F.C. Tippinc. Electric signalling devices. | 
(16/6/20.) 27 530 A. E. Davies and Н. Н. THompson. Magnetic separators. 
183990. SIEMENS Bros. AND Co., Lrp., FERREIRA, L. pg M. G., and Воот, J. 27544 METROPOLITAN VICKERS ELECTRICAL Co. and L. B. HEwirT. Electrically 
Electric relays. (18/6/21.) operated controlling mechanism. | 
184 016 Овмѕтох, J., and CALLENDER'S CABLE AND CONSTRUCTION Co., Lro. 27 $47 А. Ryner. Electric heating devices. 
Manufacture of electric cables. — (2/7/21.) І 27 563 S. G. Brown. Electric transmission of sound. 
184 019 Britis Тномѕом-Ноџѕтом Co., Lro. (GENERAL EtkcTRIC Co.). Electric 27567 GENERAL Exvecrric Co..Ltp.,andC.G. Epes. Electric discharge tubes, ete. 
reactors. (5/7/21.) 27575 J. A. Нил. Accumulators. 
184 026 IcRANIC ELECTRIC Co., Lro. (CurtER-HAMMER MANUFACTURING CO.) 37592 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. Socket caps for 
Apparatus for suppressing arcs drawn across a given gap. (7/7/21.) electric lamps, etc. (27/10/21, Holland.) ` 


184 038 Brooks, R., PRIESTLEY, A., and METROPOLITAN-VICKERS ELECTRICAL Co., 27593 G. Morte. Electric depositing, welding and cutting. (13/1/22. Belgium.) 
Lro. Devices for raising and lowering trolleys in systeins of electric 27 595 ATELIERS H. CtENOD Soc. ANON. Induction motors. (18/10/21, Switzer- 


traction with overhead conductors, :(18/7/21.) land. 
184 039 BRUsu ELECTRICAL ENGINEERING Co., Lro., and ScHOLEFIELD, P. W. October 12th. 
Means for securing windings in electrical transformers. Aa ae I.) 27612 W. M. Epwarps. Electric light baths. 
184 046 CREDENDA CowDUITS Co., Lro., and Davipson, F. F. D. Supportsfor 27639 LawcasuiRE Dynamo AND Motor Co. and F. О. Apams. Apparatus for 
clectric resistances, | (23/7/21.) notching or punching core-plates for electric machines. | 


184 оёз STONE AND CO, LTD., J., and WATKINS, W. P. Governor for controlling an 27 663 G. McKENZIE. Shades and reflectors for electric lamps. 
electric motor or other prime-mover for operating a pump to supply and 27665 G. Н. Moopv. Coils, holders. formers or containers for wireless telegraphy, 


| maintain pressure in a hydraulic ү (15/9/21.) etc 
184 098 Compton, J. H., and MusGrave, F. A. Key contacts for electrically- 27670 E. Hovrr. Wireless apparatus. 
operated organs and the like. (14/10/21.) 27678 R. J. Менрнү and C. L. RkEp. Slip fitting for electric conduit, ctc. 
184 100 Pomak, J. E. (SieMENS AND HALSKE AKT.-GEs.) Telephone systems. 27700 B. G. STEPHENS. Electric connection fittings. (18/10/21, N.Z.) 
(19/10/21.) 23 704 GENERAL Exectric Co., Lro., and J. W. Rype Electric discharge tubes. 
173 487 Krupp AktT.-Ges., Е. Overland- switches for the protection of motors 27716 S. PLATT. Electric testing apparatus. 
which are started by means of a starting resistance. (30/12/20.) 27719 AUTOMATIC TELEPHONE MANUFACTURING Co. Telephone systems. 
173 500 AKT..GES, Brown, Boveri, ET Cie. Mercury-vapour ejector air pumps. 27722 S. G. Brows. Electric transmission or reproduction of sound. 
(31/12/20.) (Addition to 165 400.) 27723 Вкіҳіѕн Тномѕох- Носѕтох Со. Electron discharge devices. 
184 200 Baron, Н. (ALDENDOREF, F.). Autorpatic exchange telephone system 27 726 В. Н. BEDELL. Maguetic separators 
(2/2/21.) (Cognate applications, 4777;21 and 7884,21.) iii | October 13th. 


184 202 KiNNARD, E. H., and Crark, W. Method of and mcans for registering 22737 J. S. Bones and Е. ELLENGER. Electric vulcanizer. 
telephone calls. (4/2;21.) (Cognate applications, 6528/21, 10179/21, 27 757 ] W. WADDINGTON. Repairing trolley wires. 


and 199T4/21.) OO - 27760 J. E. HEywoop. Tramway loops and points. 
184 207 BRITISH ELECTRIC TRANSFORMER Co., Lro., and Rootuaan, J. Coils for 27 766 CABLE AccrssonIES Co., P. W. Davis and F. Н. Reeves. Electric bells, 
Sí, tlectrical transformers, (12jzi21.) | 27804 В. G. STEGGLES. Instrument for reception of telephonic sounds. ` 
154 216 SwiNTON, J. Н, Wrottakrr-. Employment and production of polyphase 27 833 JOHNSON AND PurLLiPs and W., J. P. Ortox, Outdoor junction boxes for 
currents for Wireless tele graphy., telephony, or other purposes. (24/3/21.) f electric currents. 
184 219 MAR E. rors ner ох ur oe ELECTRIQUES DE BELGIQUE). 55845 SyemENS Bros. AND Co. and R. Н. CARTER (лолу, partly). — Electric fire 
ectric drive vehicles. 30/3/27. | alarm systems. 
165 443 CuTLER-HAMMER MANUFACTURING Co. Electric heaters. (22/6/20.) 27850 Ertan. Н. Crockat. Electric installations. (14/10/21, Belgium.) 
108 849 METALLURGIOQUE Riecrrigue. Automatic electric circuit-breakers. (6/9/20.) 27 853 MErROPOLITAN Vickers ELECTRICAL Со. and С. M. Pestarini. Electric 
184 238 Tompson, W. P. (VEREINIGTE GLUHLAMPEN-UND ELEKTRIZITATS АКТ.- : machines 
GEs.). Sealing of leading-in wires for electric incandescent lamps and 27 859 METROPOLITAN-VICKERS ELECTRICAL Co. Steam turbines. / 
for similar purposes. (30/4,21.) ИЧЕ | October 14th. 
184239 RvaN, С. P. Electrica] means for operating or controlling mechanisms by 27867 Н. SaviLLE and C. Н. Тнокхтом. Variable eleetric condensers. 
summe ооо 21) ; ; 27 868 E. Y. Ковімѕом. Generation of A.C. currents. 
134 249 Ovary, J. R., and Harrison, H. Electric radiators. (30/4/21.) 27 889 A. S. Gostinc. Wireless apparatus 
1*4 244 CHEMISCHE FAnkRIK GRIFSHFIM-ELFKTRON, and Sccuv, Dr. R. Process for 27 892 A. DICH Commutators ete ' ` 
toe be rolvae produciionWof potassium bicarbonate from potassium 27 894 К. Возсн. Акт. GES. Magneto andelectric machines. (11/11/21, Germany.) 
_chtartde solutions. (2752215) ЕР 27 914 К. AMBERTON and К. Н. Barsovr. Electricity meters. 
144 2439 WESTERN Evrerric Co., Ltp. and Роихкомѕку, L. Telephone exchange 27 918 A. C. SMITH. Spring contacts for switches, fuse holders, ete. 
systems, (3/5 21.) 27928 C. B. KERSTING. Wireless receiving sels, — M 
184,259 Canvertey, J. E., and Hic ики, D, W. E. Apparatus for converting alter- 2 0 ri AR ды MES DS EUM Never 


nating eletrie currents to direct currents and vice versa. (§ 95,21.) 
18,260 Jones, E. El-etrical plug switches and the like. (6;5/21.) (Addition to 
15%) 618.) 
163 014 Parr NT TREUHAND GFS. FUR ELEKTRISCHE GLUHLAMPEN, Manufacture of 
drawn tungsten wires. (7,5/20.) 


184 275 Вкітіѕн luousos-HovsroN Co.. тр. (GENERAL EtrcrRIC Co.). Regu- P ° ° 
| | A rices of Metals, Chemicals, etc. 


lating-svstems for dyvnamo-clectric machines. (11/5§/21.) 


184 280 SUTHERLAND, W. C., SUTHERLAND, J. G., Cooke, C. W.. CorPkELAND, J. E.. 
and Rocers, W. Device or apparatus for recording and checking tele- " Torspay, October 24. 
phone calls. (12/5;21.) Cop — Price, Inc. Dec. 
105 оХІ QUARZLAMPEN-GES. Quartz inereurv-vapour lamps. (17/6/20.) Bes per 6 о ы s. 
184 282 Eccrres, W. H. Methods of controlling the relative phases of alternating 1 t ipod à ae ton £ 5 5 5 
currents, especially applicable to wireless signalling. (13/5/21.) E ectro ire eS 3» £70 I5 О == {1 OS. 
184 253 JACKsoN, W. J. MELLERSH- (APPARFILLAGE. GARDY Soc. ANON.). Operating H.C. Wire, basis .. per lb. os. Io Ad. => td. 
handles for electric switches or like devices. (13/5/21.) Sheet x os 10 $d. — йз, Кы 
184 291 OBERLANDER, O., and Le Markecuat, W. H. Incandescent electric Jamps i i nS : 
and the like, (го 5/21.) Phosphor Bronze Wire (Telephone)— 
168 038 Dinter, 1. А. Electric safety lamp for miners. (17:8;20.) РЕ hor е ер ) 
1584 302 WoosNAM, R. L. Electric glow lamps. (30,5/21.) osp , t 
184 307 ScLLIVAN, Н. W., aud Grisitam, C. В. Electric heating elements. (4/6/21.) basis oe per ‘Tb. Is. 2 dd. ee d. 
184 314. Ressen, E. W. C., and Cortos, А, F. К. Piezo-clectrie devices. (9/6; 21.) 
(Coguate application, Боз: 22. Brass 60/40— 
166 523 BAYERISCHE ELEKTRIZITATS- INDUSIREE Roit AND Co. Cut-out for electric Rod, basis | ae m 7d. — — 
circuits, (15;7;20.) basis Г o — 
154 336 Vos. C. J. J. L. ок. Electric accumulators. (30 6,21.) Sheet, : 7 i 934 
184 337 Jackson, С. H. Electrical commutators or distributors, (30 6 721.) Wire, basis ee pe 104 ; xod ын 


I4 340 FLETCHER. G. H., and METROPOLITAN-VICKERS EtrkEcrRICAL Co., Lip. Pig Iron e 


Induction electrica] motors. (5/7:21.) 
184/354 Davis, A. L. Electric couplings. (21/7/21.) Cleveland Warrants perton {415 o — 28 6d, 


154 355 PRA A. H. изү for maintaining a constant voltage їп variable- Galvanised steel 
speed dynanos, 21:7;21.) ` А . d = 
184 302 Lvcas, H., and Есбсіхтох, W. H. Terminals or connections for use in wire, basis 8 S.W.G. ә £18 оо 
electric circuits. (25:7,21.) Lead Pig— 
184 367 C.L.Il. MaNvrACTURING Co., Lro., and Watson, E. A. Electric switches, Б 
(4/8;21.) | | | English... m £26 10 о — 58 
184 369 RaAt1LING, M. J., Quance, F. G., апа Owen, Н. V. Means for making water- Foreign or Colonial - £25 IO О — E 
tight connection. between cables and switch junction boxes or other ~ 
: fittings in electric wiring ху стих. (8; cu .) Tin— 
171 969 Hver, E. Electric clutch coupling for use ih dental technics. (20/11/20.) t - M I 6 = 
OS 376 PETERSEN, M. H. Systems for wireless transmission of writing, pictures, Ingo basi x lb £ АА 5i £4 id "E 
and the like. (9;9/20.) iA ire, e. per ш . 4d. 
144 388 ExNNis, W. F. Means for fixing insulator or like bolts. (1/9;21.) | ; -— IO OS. 
77 500 BHBitpE, T. E. D. Push-button electrie switches. (21/3/21.) Aluminium Ingots ee per ton £90 о 0 £ 
1850 694 Britis THomsox-Hovsion Co., Lin, Protective devices for electric Spelter ee ee о о » £35 17 6 £2 2 6 — 
circuits. (26/5/21.) Mercury А .. per bottle {11 12 6 = {т 2 6 
Sulphur (Flowers)—Ton {9 Sodium Chlorate—Per ìb. 3d 
-Brims —per ton Sulphuric Acid (Pyrites, 168* 
APPLICATIONS FOR PATENTS. i; (Ron Brimstone) —pe Р ( ж. 
ни | £8 10s. per ton, {7 тоз. 
ctober oth. Me 
27261 E. E. Durr. Machinery for conversion of alternating into continuous current, Sodium Bichromate.—Per Ib. 5d. Copper Sulphate. Per ton, 
27 a сы ае А, zl cech aur Suo ons Boric Acid (Crystals). Per ton £60. £26 59. 
27 20 . CAIRNS. alves for wireless telegraphy an aiu ^. R P 1d. 
ubber.— Para fine, їз. ; plantation 1st latex, 1s. ojd. to Is. 


27 280 А. 5. SLEENUSH. Electric lamps. 

27 294 Vox Mascuisen Акт. Ges. Electric winding devices for spring motors, The metal prices are supplied by British Insulated & Helsby 
(16/ri22, Germany.) Cables. Ltd. 

27 295 SILUMINITE INStLaToR Co. and F. V. Wytnes. Conductor rails. , d 

27 300 C. D. S, CRANKO, Electric switches. ————— M —— Mrd 
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Forty Years Ago. 


** The Electrician,” October 28th, 1882. 

THE SOCIETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
At the first meeting of this Society for the autumn session, which 
begins in November, Mr. W. H. Preece, F.R.S., will read a paper on 
“ The Munich Electrical Exhibition.” 

ELECTRIC LIGHTING.—The Town Councils of Manchester, Bolton, 
Glasgow, Hull and the Gas Commissioners of Dundee, have all 
resolved to apply to the Board of Trade for Provisional Orders 
enabling them to supply electricity to their respective districts. 

SPREAD OF ELECTRICAL EDUCATION.—There are now attending 
Professor Avrton's electrical laboratory at the City and Guilds of 
London Technical College, Finsbury, some 300 students, amongst 
whom are the employees of every important electric light and 
electrical engineering firm in or near London. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 

THE CABINET MAKER.—Special High Wycombe Number: A 
Fully Illustrated Description of High Wycombe's Latest Produ- 
tions; ' The Furnishing of Restaurants.” 

THE CHEMICAL AGE.—Special Dyestuffs and Fine Chemicals 
Number: “ The Position of the Dyestuffs Industry," by S. Elling- 
worth, M.Sc. ; '' Developing the Fine Chemical Industry," by Dr. 
S. P. Schotz, F. LC.; “ Recent Developments in the Chemistry of 
Alkaloids,” by Norman Evers, B.Sc.; “ The Use of Wood Dis- 
tiHation Products in the Dye Industry,” by H. M. Bunbery, M.Sc. ; 
* Synthetic Drugs," by J. B. Cohen, Ph.D. 

THE FRUIT GROWER.—Empire Fruit Show Issue: ''A Message 
for the Grower," by W. G. Lobjoit, Controller of Horticulture ; 
“ Apple Varieties for Market," by E. A. Bunyard. 

THE Gas WorLD.—“ Discussion of Finance and Unemployment 
by Society of British Gas Industries " ; '' Fuel Research Board on 
the Therm " ; “ Meeting of Welsh Gas Engincers.’’ 

THE HARDWARE TRADE JOURNAL.—" Design in Modern In- 
dustry ''; ; 


‘How the Successful Hardware Assistant is Made”; 
“The New Director of Cast Iron Research." 


Books Received. 


“The Internal Combustion Engine." Vol. 1i. ''Slow-Speed 
Engines." By H. R. Ricardo. (London: Blackie and Son.) 
Pp. 488. 30s. net. 

" Practical Applications of X-Rays.” By G. W. C. Kaye. 
(London: Chapman and Hall) Рр. viii.+135. 105. 6d. net. 

‘Wireless Telegraphy for АП.” Ву Laurence M. Cockaday. 
(London: Herbert Jenkins, Ltd.) Pp. xii.--211. 5s. net. 


“ Wireless Telephone. 
Philip R. Coursey, B.Sc. 
2s. 6d. 

“ Mast and Aerial Construction for Amateurs.” By F. J. Ainslev. 
(London: The Wireless Press.) Pp. vi.+82. Price 1s. 6d. 


World Directory of Labour. 


All who are interested in questions affecting industry and labour 
will find a valuable reference book in the second (1922-1923) 
edition of the International Labour Directory, which has just 
been published by the International Labour Office of the League 
of Nations at Geneva. Printed in English, French and German, 
and containing concise information on Government offices and 
private organisations dealing with labour and industrv in 72 
countries, this volume provides information which it is impossible 
to obtain elsewhere. Every effort has been made to improve and 
extend last year's edition, and the present issue gives information re- 
garding 1 800 employers’ associations, 2 300 workers’ organisations, 
5v0 intellectual workers’ associations, 45 ex-service men's groups, 
450 co-operative societies, and about 40 miscellaneous international 
bodies. The number of pages in the Directory has been increased 
from 600 to 1 000, Ф 


Universal Directory of Railway Officials.* 


Now in its twenty-eighth year of continuous publication, this 
volume of 644 pages, produced under the direction of the editor 
of the “ Railway Engineer," gives the names and addresses of 
directors and chief, assistant,divisional and district otficers in all 
departments of EVERY RAILWAY IN THE WORLD, including not only 
the great systems, but also the thousands of small lines of various 
types, and those tramways which are technically railways. In 
each case a few statistics as to mileage, gauge, numbers of locomo- 
tives, etc., are given, while the names of foreign railways appear in 
the language of the country, though accompanied by an English 
equivalent. Particulars are also given of associations and other 
organisations (foreign as well as British) connected with the railway 
industry. 

Special value attaches to the indexes, to countries covered, and 
to individual railways and tramways by name (about 2 700 entries), 
with a personal index to railway directors and officers (190 pages, 
22000 entries). The volume is substantially bound with a view 
to frequent office reference. 


What it is and How it Works." By 
(London: Wireless Press.) Pp. 112. 
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" The Directory 
J.ondon, 


+ '' Universal Direc tory of Railway Otlicials. 
Publishing Co, Ltd., 33, ‘Tothill Street, Westminster, 
S.W.1. Price 208, net. 
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Arrangements for the. Week. 


FRIDAY, OCTOBER 27th (to-day). 
PHYSICAL SOCIETY OF LONDON. 

5 p.m. At the Imperial College of Science, South Kensington, 
Med 

.. Presidential Address by Dr. Alexander Russell. 
2. Demonstration of a Radio-Telegraphic Device, by 
Marconi's Wireless Telegraph Co., Ltd. 
3. " The Problem of Two Electrified Spheres,” by Dr. 
Alexander Russell. 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution, Storey’s Gate, London, 5.У.т. 
Extra General Meeting. Adjourned discussion on ‘ The 
Use of the Turbo-Compressor for attaining the greatest 
Speeds in Aviation," by Professor Auguste Rateau. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria Street,fLondon, S.W.1. Question 
and General Discussion Evening. 
INSTITUTE OF METALS (NORTH-EAST COAST LOCAL SECTION). 
7.30 p.m. At Armstrong College, Newcastle-on-Tyne. Lecture 
on '' The Production of Large Metallic Crystals and Some 
of their Properties," by Professor H. С. H. Carpenter, 
F.R.S. 
EDINBURGH ELECTRICAL SOCIETY. 


8 p.m. At Philosophical Institute, 4, Qucen Street, Edinburgh. 
Lecture on “ Fault Localisation,” by Mr. D. M. Buist. 


SATURDAY, OCTOBER 28th. 


WEST YORKSHIRE MEXASUURGÍGRD SOCIETY. 

6.30 p.m. At George Hotel, Huddersfield. President's 
Address followed by lecture on “ Growth and Deteriora- 
tion of Cast Iron Through Repeated Heating," bv Mr. 
T. E. Hull. 


MONDAY, OCTOBER 30th. 
BRADFORD ENGINEERING SOCIETY. 
7.30 f.m. At the Technical College, Bradford. Lecture on 
“ Тһе Oscilloscope and Its Application," by Mr. A. J. Н. 
Elverson. 


TUESDAY. OCTOBER 310. 
PA:SLEY ASSOCIATION OF ELECTRICAL ENGINEERS. 

7.30 p.m. At 99, High Street, Paisley. Lecture on '' Practical 
Dynamic and Static Balancing of Machinery," by Mr. 
F. С. O'Hagan. 

WEDNESDAY, NOVEMBER lst. 
INSTITUTION OF RAILWAY SIGNAL ENGINEERS. 

3 pm. At the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C.2. Resumed discussion on 
paper “ Weissenbruch's Signal System on the Belgian 
State Railways," by Mr. T. S. Lascelles. 

INDUSTRIAL LEAGUE AND COUNCIL. 

7.30 p.m. At Caxton Hall, Westminster, London. Lecture 
on * The Economic Value of the Public Health," by 
Lt.-Col. F. E. Fremantle, М.Р. 


THURSDAY, NOVEMBER 2nd. 
UNIVERSITY OF LONDON. UNIVERSITY COLLEGE. 

5.30 p.m.—lIn the Physics Lecture Theatre, University College, 
London. Public Lecture on '' Recent Photo-Elasticity 
Researches in Engineering Problems," by/ Prof. E. G. 
Coker, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
At the Institution, Victoria Embankment, London, 


6 p.m. 
Mr: Frank 


W.C.». Inaugural Address by the President. 
Gill. 
CHELMSFORD ENGINEERING SOCIETY. 
7 Р.п. At the East Anglian Institute of Agriculture, Chelms- 
ford. Lecture on “ Effect of Heat Treatment on the 
Microstructure of Stecl," by Mr. J. G. Widdowson. 
INSTITUTION OF MECHANICAL ENGINEERS (MIDLAND BRANCH). 
7.30 p.m. At Birmingham University, Edmund Street, 
Birmingham. Paper on ''Some Future Possibilities in 
Mechanical Engineering," by Prof. F. W. Burstall. 


FRIDAY, NOVEMBER 3rd. 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution, Storey's Gate, London, S.W.1. 
Extra General Meeting. Lecture on “ Repairs to the 
Roof of Westminster Hall," by Sir Frank Baines, C.B.E., 
M.V.O. 

BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.30 p.m. At Caxton Hall, Westminster, London. Salesman- 
ship Conferences. Paper on '' Fires and Cookery (Large)," 
by Mr. F. H. Howell. 

JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria Street, London, S.W.r. 
on '' Laminated Springs," by Mr. T. H. Sanders. 

INSTITUTION OF MECHANICAL ENGINEERS (YORKSHIRE BRANCH). 
7.30 p.m. At the Philosophical Hall, Park Row, Leeds. 
Paper on * The Mechanical ‘Treatment of Structural Steel,” 
by Mr. Е, Clements. 
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Real Manufacturing Enterprise. 

AMONG the many arguments that are advanced, both 
by those who ought to know better and those who don't 
know better, against the employment of electric cooking 
are : that the apparatus is expensive to run and expensive 
to use. These are arguments whose fallaciousness 15 
evident to those who know, but whose fallaciousness it is 
hard to prove except by the Squeers' method. The one 
real answer to this '' expensiveness " argument is 
“Try it and see." But if that argument is advanced 
in nine cases out of ten the prospect or the “ arguee," as 
the case may be, shrugs his shoulders and feels he has won. 
Nevertheless, the benefits of electric cooking can only be 
tested by using electric cooking apparatus, a^ id ша! far 
too few electrical men do. 


Electric Cookers for the Electrical Man. 


THE Hotpoint Electric Appliance Co. are therefore to 
be congratulated on their scheme for increasing the use of 
electric cookers among electrical men. They are offering 
one of their ‘‘ Falco " 5280 cookers at a special net price, 
or by four quarterly instalments to every electrical engineer, 
contractor and salesman in the British Isles, provided the 
cooker is for their own personal use. This 15 really generous 
and enterprising, and we hope the queue is already beginning 
to line up. It now remains for the numerous supply 
undertakings whose domestic rates are not what they should 
be to come into line with generous reductions in their 
tariffs. They at least will not lose by it. But the most 
satisfactory thing about the whole business is that it should 


є. ole a well-informed body of opinion on electric cooking 


to be built up within in the industry for the industry's 
good. That will be worth doing. 


Iconoclasm in High Places. 


WHENEVER Prof. CRAMP speaks we may expect candour, 
incisiveness and clarity. But these advantages have the 
defects of their qualities, and often his pronouncements 
raise in us a desire to criticise which would not be engendered, 
were his statements less didactic. His inaugural address 
to the South Midland Centre of the Institution of Electrical 
Engineers last week is no exception to the rule. Consider- 
ing his official position, Prof. CRAMP launched a somewhat 
extraordinary attack against the composition of the Council 
and some of its doings, and practically accused them of 
being unduly influenced from certain quarters. Though we 
have often criticised the doings of the Council ourselves, 
we do not wish to claim any monopoly in that. But in 
Prof. CRAMP'S case the criticism is not only based on 
faulty logic, but forgets that the objects of the Inst$tution 
are not and cannot be the same as they were “in the 
early days when the council consisted of the best of the 
profession—able men proved beyond question." Rather 
a nasty knock, this, for the present body ! 


Worser and Worser. 

Вот not only is the composition of the Conil 
Prof. CRAMP’S opinion, second-class, but its doings are 
even lower dówn the moral scale. As a result of the 
publication of a balloting list which shows what interest 
each member represents, there is controversy on every 
subject, and decisions are made in the interest of sections 
rather than of the Institution as a whole. The change 
from IO per cent to 5 per cent. in the retention payment 


-under model conditions is, in his opinion, a victory for 


the manufacturing interest, while hampering standardi- 
sation in more than one field had only been avoided 
by the skin of the teeth. Unfortunately for the 
argument, the conclusions do not follow the premises. 
In the 1921-22 Council the manufacturing interest was 
certainly not predominating ; and if decisions were made, 
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as Prof. CRAMP suggests, it must have been for some other 
reasons—perhaps for the good of electrical engineering 
generally. 


The Labelling of Candidates. 

THERE is, we agree, an objection to the labelling of 
candidates for the Council, though it is not the one that 
Prof. CRAMP advances. It leads to votes being given in 
an attempt to balance interests and for causes rather than 
men. But this tendency occurs before the Council is 
elected, and once those chosen have taken office we have 
no reason to suppose that they are more sectional in their 
outlook than they would have been before they were 
labelled. On the other hand, it is a real advantage for 
members to know the exact activities of each candidate, 
and this advantage outweighs any real or supposed objec- 
tions. 
disease in the Council, and if there were, Prof CRAMP's 
remedies would not eradicate it. 


The Disabilities of Inventive Genius. 

ProF. Н. S. HELE-SHAW'S heart is wrung by the waste of 
inventive, we will not say genius, but effort which is 
occurring at the present time. In his recent Presidential 
address to the Institution of Mechanical Engineers he 
pointed out that about 30000 patents were taken out 
each year, and that most of these were either hopeless, 
ludicrous or pathetic, as might be expected when anything 
patented within the last fifty years is considered as antici- 
pated. Futile inventions may, in fact be divided into two 
classes : Those in which the inventor seeks a result which 
is no use when he has attained it, and those in which the 
inventor is seeking the impossible. A whole moral 
philosophy might be written round this, and a discussion 
might be started as to whether this outpouring is or is not 
a good thing, relieving the brain from pressure and divert- 
ing it from street-corner oratory and horse-racing to the 
comparatively harmless pastime of inventing ; whether 
patents, as Mr. H. G. WELLS propounds, are really any 
protection to the scientific and commercial man who has 
. anything to protcct, and whether a decision as to what is 

patentable and what not should be left to rigid officialdom. 


A Professor of Invention. 

But ‘Prof. HELE-SHAW'S remedy for this state of affairs 
is a Chair of Invention, the holder of which would give one 
or more lectures a year in which he would place before 
rising engineers the principles on which success depends, 
the methods of obtaining information about what has 
already been done, the causes of previous failures, and the 
approach to new problems. We rather doubt the (Н. сї 
this would have on the hopeless, ludicrous and pathct:c 
attempts to which Prof. HELE-SHAW refers. These 
emanations proceed from those who are inventors by 
inspiration rather than conviction, and who would not Le 
touched by the pronouncement of any professor of inven- 
tion. For the rest, it is а part of the ordinary enginecrir g 
training to acquaint students with the pitfalls that he 
along this road. 


High Power Vacuum Tube Developments. 

In the report of the Technical Wireless Commission, 
which we published some months ago, valves of 250 kW 
were referred to in somewhat sceptical terms. According 
to the information given by Dr. IRVING LANGMUIR in a 
recent article in the “ Electrical World," enormous 


The Electrician. 


We must protest that there is no “ Tammany ” 


November 3, 1922 


advances have been made since that date. By the use ofa. 
very high vacuum and special constructive features, 
ionisation due to gas residue is brought down to a negligible 
value, and in this way it has been possible to develop 
pliotrons with an output of 20 kW. This, however, is 
considered as only one stage in further development and 
higher powers have been obtained in this and other ways. 
At these large powers it is, however, difficult to make 
an anode of sufficient size to radiate the energy dissipated, 
and water cooling has been resorted to, while the anode 
instead of being inside the tube is made its envelope. 
Though introducing certain constructive difficulties, this 
arrangement has the advantage that the anode can be 
made smaller and the space-charge effect is thus largely 
overcome. These 20 kW tubes have, therefore, a rather 
higher efficiency than the low power tubes with molybdenum 
anodes. | 


А 1000 kW Tube. 


A 100 kW tube of the same type as the 20 kW tube has 
been made, but the most interesting advance is a 1000 kW 
tube with magnetic control and called a magnetron, which 
has been constructed by Mr. J. H. PAYNE. This tube consists 
essentially of a water-cooled cylindrical anode 30 in. long 
and 1? in. in diameter. In the axis of the anode is a 
tungsten filament 0-4 in. in diameter and 22 in. long. This 
filament is excited by current of 1 800 A at ro ooo cycles, 
the filament excitation requiring about 20 kW. The 
magnetic field produced by this large heating current is 
sufficient to cut off the electron current from the cathode 
to the anode during a portion of each half cycle of the 
current passing through the cathode, and this action takes 
the place of that of the grid in the three-clectrode tube. 
The electron current to the cathode is thus interrupted 
20 000 times per second. By the use of properly tuned 
circuits this tube can be used for the production of high 
frequency power for radio or any other purpose. The 
efficiency of the І ооо kW tube supplying power at 20 000 
cycles, and an anode voltage of 20000 V direct current 
is said to be 70 percent. It is hoped largely to increase this 
efficiency and so make the equipment suitable for power 
purposes. We shall await further results with interest. 


Regenerative Braking—Some Precautions. 


ACCORDING to some remarks recently made by Mr. J. 
SAYERS, telegraph engineer of the Midland Railway, 
the use of regenerative braking on electnc railways 
must be accompanied by certain precautions.  Regenera- 
tive braking is, of course, chiefly useful on long down 
grades, but if the braking is not applied before a critical 
speed is attained, two things, which together are disastrous, 
may happen. In the first place the motors ecting as 
generators may send out so high a current to the liae as 
to operate the circuit breakers and so cut off the braking 
effect altogether. In the second the speed reached may 
be so high as to render the reserve air brakes insufficient 
to deal with it. Two accidents from a combination of 
these causes have already occurred on the Chicago, 
Milwaukee and St. Paul Railway. Mr. SAYERS suggests 
that the way to overcome such a failure is to interlock 
the air brake with the regenerative brake, so that the 
former should be brought into operation and be released 
automatically by the current from the motors when the 
latter are operating as generators. 
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Foreign Tramrails. 

SEVERAL tramway committees have recently advertised 
for the supply of tramrails, and in every case the tenders 
by foreign firms or their agents have been much lower 
than those of British firms. This is not surprising in view 
of the present state of the foreign exchanges. But it throws 
a serious responsibility upon the committees, for, as few 
tramway undertakings are in a flourishing financial con- 
dition, there is a great temptation to accept the lowest 
tender and so keep down the cost of track reconstruction. 
In justice, however, it may be said that few of them have 

- yielded to the cry for economy and the majority have 
continued to place their orders with British firms. The 
problem recently came before Hull Corporation, and it 
was decided.to refer the matter back to the Committee for 
further consideration. And this is how trouble arose. 
By accepting a German tender a saving of {2 625 would 
have been effected, compared with the lowest British 
offer. The Committee therefore recommended that the 
firm which submitted the latter should be invited to revise 
their terms. This is not fair business, and we are glad to 
learn that, after a long debate, the matter was again sent 
back to the Committee. The position is one of great 
difficulty, but some means will have to be found to enable 
our manufacturers to quote lower and more competitive 
prices, both for British and foreign work. | 


Street Lighting and Enterprise. 

AT this season of the year we naturally expect to see 
improvements in public lighting. What we do see is 
that in many districts a complete renovation of public 
lighting installations is badly overdue. Of course, the whole 
question fell into abeyance during the war, but even so 
many of the fittings still in use ought to have been discarded 
long ago. Even in London, which is generally regarded as 
one of the best lighted cities in Europe, there are districts 
where makeshift devices are still being used, and in many 
provincial towns makeshift is altogether too generous a 
description. There is no doubt that the difficulty of raising 
funds for municipal improvements, however small, 15 
responsible for much of this neglect. But another reason 
is to be found in those cases where the engineers of the local 
supply concerns are not entrusted with the maintenance 
of public lighting under contract. In these days street 
lighting should be provided according to a proper speci- 
fication which should be so framed as to encourage the use 
of up-to-date lighting appliances. There is little doubt 
that by scrapping antiquated devices local authorities would 
in many cases obtain better illumination and yet be able to 
effect a saving which would cover the cost of the renovations 
within a comparatively short time. The saying that 
“ one street lamp is as good as two policemen,” both in 
assisting traffic and preventing disorder is still as true as 
ever. Public authorities are often strangely apathetic in 
regard to the lighting of the area under their charge. 
They should realise that a visitor regards the lighting con- 
ditions as an indication of the activity and enterprise of a 
town. A badly lighted city is rarely a go-ahead one. 
Some of the speakers at the recent Salesmanship Conference 
might look into this question. 


Non-Statutoriness—Advantages and Disadvantages. 

Ir has been often debated whether it is an advantage 
to a small electricity supply company to be statutory. 
A short time ago a wave of feeling in favour of running 
* unauthorised " undertakings was observable, for it was 
claimed that by such procedure not only was the expense 
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of obtaining a Special (formerly Provisional) Order avoided, 
but all kinds of minor uncomfortablenesses of the law 
disappeared. Above all, such an undertaking was free 
from any restriction as to maximum prices. All these 
advantages must, of course, be granted, but it is no more 
than saying that with statutory privileges there must 
be statutory obligations. The question is whether 
the privileges outweigh the disadvantages. If the under- 
taking is of any size it would be foolhardy to try and run it 
as a non-statutory company. But even with very small 
undertakings, it is a grave question whether it is not 
hazardous. At апу rate, it seems rather a gamble. 
The company's right to run mains under or over the public 
streets in the case of non-statutory undertakings only 
exists by virtue of agreement with the local authority. 
That the local authority will not themselves apply for a 
Special Order is usually a matter of agreement. But 
it opens up the question as to how far a council can bind 
its successors not to exercise statutory privileges. 
If such a council does apply for a Special Order, the 
non-statutory company has no status to lodge a protest, 
but the Commissioners probably would impose conditions 
when granting the Order and the company could also 


.sue the Council for breach of agreement. 


Raising Money. 

IN regard to raising money, too, the City would not 
view with any confidence a company whose assets were not 
secured in law ; since not only are the mains in the street 
virtually there on sufferance only, but the company's 
property in the consumers' houses is not specially protected 
as in the case of statutory companies. Contingencies are not 
covered, say, in the case where a road is widened or 
materially altered. The non-statutory company has no 
redress if the mains have to be relaid ; astatutory company 
simply sends in the billto the local authority. In case of 
failure of supply the statutory company is outside civil action 
since a legal penalty is provided and enforceable. Facilities 
for making recalcitrant consumers pay their debts and so on, 
are all on the side of the statutory undertaking. Alto- 
gether, therefore, although the obligations of statutoriness 


are anything but light, and in fact are sometimes an impedi- 


ment, the privileges are far from nominal, and are all 
important when unforeseen circumstances arise. 


Water Heating Tariffs. 

Mr. BELL, of Hammersmith, has long been known as an 
exponent of the idea that electricwater heating, and domestic 
electricity supply generally can best be encouraged by the 
use of thermal storage devices. The employment ot such 
devices however, means special rates, and we are glad to 
see that these are now available at Hammersmith. Accord- 
ing to the latest tariff, consumers requiring a supply for 
thermal storage and similar apparatus consuming elcctrical 
energy continuously, will be supplied at the rate of 14d. 
per 100% per day. We recently gave some figures 
showing the amount of hot water which could be obtained 
from continuous lightly-loaded heaters, from which it will 
be gathered that the sizes required vary from 250W to 
I000W with a water demand at 160°F., varying from 
2 to 3 gallons per hour. The charge for electricity in 
Hammersmith would therefore vary from 3#d. to Is. 3d. 
per day, which is satisfactorily low. The next thing will 
be to provide some device which would allow other apparatus 
to be used in connection with the heater without exceeding 


the maximum demand. 
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Broadcasting and Newspapers. 

THE ELECTRICIAN is closely linked on the one side with 
the electrical industry, and on the other with newspaper 
interests. We shall therefore watch with more than 
usual keenness the attitude which will be taken up by the 
Broadcasting Company with regard to dissemination of 
news, and by the newspapers with regard to any trespassing 
on their preserves. As we have already said, we do not 
regard the nervousness towards broadcasting that has 
been evident in certain quarters, as being justified. The 
public may like to receive the bare bones of news from the 
broadcasting service, but this will increase rather than 
decrease the demand for newspapers. For, as Capt. IAN 
FRASER, a blind ex-officer, pointed out recently in “ The 
Wireless World and Radio Review " the proper vehicle for 
news is the eye and not the ear and that in the former case 
the result is more efficient and less tiring. Again, an adequate 
news service cannot be given by the Broadcasting Company 
without a large and expensive organisation and a special 
staff. We believe they do not propose to launch out into 
this expenditure. Thirdly, news distribution, especially 
by broadcasting, will lead to fresh and strange acquain- 
tance with the law of libel. The Broadcasting Company 
would be well advised, therefore, to have as little to do 


with this activity as possible. 


Getting Down Costs. 

THE speeding up and the cheapening of transportation 
is the next big question in the commercial programme. 
The cost of living has come down to roughly one-and-a-half 
times the pre-war figure, which, considering all the circum- 
stances, reflects great credit upon the industrial world 
The war landed us in an orgy of inflation which. 
was pleasant and easy while it lasted, but involved the 
much more difficult and unhappy process of getting back 
to normality. Most of us have done our duty in this 
respect, but one glaring exception is transportation. 
The post offices and the railways of the world have therefore 
got to be brought to reason. No agitation could be started 
to-day with better cause, or with more hope of success 
than a campaign against the post office. It still costs a 
Is. to send a telegram, 9d. to send a small parcel, and a 
month to get a reply to a letter from New York. The 
old reliability of our inland communications on which so 
much of our business and employment depended has gone. 
We post our letters in the hope that they may arrive, 
but nobody knows when ; least ot all the post office. In 
fact we are paying an exorbitant figure for a thoroughly 
unsatisfactory service, and the taxpayer has to make up 
the deficit. The railways do not differ from the railways 
of any other part of the world, and have decreased in 
efficiency in the same unsatisfactory way. The fact is, 
that both post offices and railways have absorbed the idea 
that they exist for the benefit of the people directly inter- 
ested in them, and not for the service of the general public. 


Electricity the Silent Policeman! 

A PAPER presented by Mr. L. A. S. Woon, at the recent 
Annual Convention of the Association of Municipal Elec- 
tricians (U.S.A.), strikes a lively note in dealing with 
the benefits of good street-lighting. Such headlines as 
“Electricity the Silent Policeman,” “ Chicago Dark— 
Bandits Busy,” “Street Lighting Turned off to Save 
Coal — Turned on to Save People," are quoted to illustrate 
the effectiveness of good public lighting in promoting 
safety of traffic and preventing disorder. It seems to be 


The Electrician. 


November 3, 1922 


a fact that the diminution of street-lighting in Chicago 
during the war as a fucl-saving measure had to be aban- 
doned owing to its unfortunate results. The paper 
contains particulars of various types of ornamental street- 
lighting units, which have been designed with the object 
of reducing glare to a minimum and promoting uniform 
illumination. The author remarks that while 21 cents. 
in every dollar “ goes” for protection (police, fire, in- 
spection, etc.), only 3.4 cents “© goes " for street lighting. 
The average cost fer capita on street lighting in the United 
States is only 71 cents. Mr. Wood thinks that the sum 
should be one dollar at least. Nevertheless we gather 
from the report on progress recently presented at the 
Convention of the American Illuminating Engineering 
Society that things are not so bad as they seem There 
are numerous examples of “ white-way " and other some- 
what elaborate Jighting schemes to be recorded. But 
the types of ornamental street-lighting units that seem 
to find acceptance readily in the United States would, 
we fear, be considered too expensive by most local au- 
thorities in this country. For our municipalities hardly 
take sufficient pride in their public lighting and, even 
making allowance for present financial stringency, much 


‘more might be done to accelerate progress, and there would 


be no harm in a little more energetic propaganda. 


Taking a Leaf from Their Book. 


THOUGH for obvious reasons we cannot hope to equal 
this rate of progress, we might with advantage copy some 
of the American methods and initiate a more intensified 
scheme for popularising the use of electricity. We are 
aware that many individual supply authorities are doing 
useful work in their own areas, and the British Electrical 
Development Association is rendering excellent service by 
its propaganda, but our efforts are lacking in persistency, 
and there is also a want of co-operation. What is really 
wanted is a wider and more co-ordinated scheme covering 
the whole of the United Kingdom, in which the supply 
authorities, electrical manufacturers, dealers, contractors 
and everyone else interested in the development of the 
supply industry could co-operate. We believe that if some- 
thing like some such boosting campaign were inaugurated 
the results would be as satisfactory as those obtained 
in America. But it is time a start was made. There are 
ways enough in which this can be done : bringing down rates 
and simplifying them is one, hiring is another, exhibitions 
are a third, and fourth, and most important, a realisation 
of wnat a good thing we are on toif we could only belicve it. 


Labour and Electricity. 

SEED that is sown haphazard often blossoms in un- 
expected places. Mr BEAUCHAMP therefore will probably 
be interested to learn that the London Labour Party at 
their ninth annual conference this month are to submit 
a resolution recognising the need of greater activity in 
the extension of electricity for domestic purposes. Like 
most resolutions emanating from this source it is verbose 
and we do not propose to quote it in full. But undoubtedly 
the London Labour Party have the root of the matter in 
them, and see in a development of electricity supply a step 
toward more comfort in the home and greater prosperity 
for the individual. That they rap the Commissioners over 
the knuckles for their “© profiteering leanings " and prefer 
municipal to private enterprise is beside the point. For 
in this instance if the goal is kept firmly in view the path 
to that goal will gradually become clearer. 
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A Welsh Rarebit. 


The proposals for the reorganisation of electricity supply 
in the North Wales and Chester District, as set out in the 
draft Order recently made by the Electricity Commis- 
sioners, are needlessly complicated, and are therefore 
calculated to engender friction between the representatives 
of the various interests on the Joint Electricity Authority. 
The Order, which is not exactly a model of clarity or of 
precision of language, has two schedules, to one of which 
there are three annexes. The perusal of the document has 
produced in us a feeling of doubt as to what are the precise 
powers and duties of the proposed Joint Authority, and 
we feel tempted to ask why, if it was necessary to reduce it 
to such a simulacrum, it was called into being? 


A Joint Authority without Powers. 


For a Joint Authority of twenty-seven members is 
solemnly created in one part of the Order, only to be 
deprived of all real power and authority in a later clause. 
For the Authority ‘shall transfer to the North Wales Power 
Company by deed such powers, rights and obligations con- 
ferred or imposed upon it by the Electricity (Supply) Act, 
1919, and this Order as are specified in the second schedule.” 
But when we turn to this schedule we find that the 
powers conferred upon the Authority by Sections 12, 
15 and 22 of the тото Act (re, the general powers 
of supply in the district, the subsidiary powers and 
wayleave provisions) are transferred to the company, and 
also the rights and obligations arising out of the entire 
technical scheme, bulk supply and the use of 
generating stations and main transmission lines, the power 
to enter into contracts with and to undertake general 
duties for authorised undertakers, the provision of generat- 
ing stations, main transmission lines, and so on. 


Obligations without Means of Fulfilment. 


It will be seen from this catalogue of transferred powers 
that the Joint Authority, though it is left with certain 
obligations, is deprived of all effectual means of fulfilling 
them, and to pay any administrative expenses incurred 
by it or by its officials it must levy contributions 
on its constituent bodies. In the case of each of the nine 
County Councils, of the North Wales Coal Owners' and 
Slate Quarries’ Associations, and of the Railway Companies’ 
Association, the contribution is limited to £50, but the 
authorised undertakers are to pay on the basis of the units 
sold by them. In view of the attenuated powers of the 
Joint Authority it is probable that it will not attempt to 
undertake much work in the district, and bulk supply to 
existing undertakers as well as retail distribution in new 
areas will be left to the North Walcs Power Company. 


Unusual Procedure. 

It is doubtful if the Legislature had in contemplation 
when the 1919 Act was passed such an arrangement as 
that proposed. Only Joint Authorities seem to have been 
in the minds of legislators, and though there are certain 
rights of delegating powers and duties to committees, it is 
questionable whether the extensive statutory powers such 
as those conferred by the Act should be transferred by 
deed for 42 years without the sanction of another Act 
of the Legislature. The transfer of statutory powers 
is not favoured in English law, but we assume the Com- 
missioners are satisfied that what they propose to do is 
inira vires. 
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parties are damnified by something done by the company 
when acting as delegate of the Joint Authority, who is to 
be sued, and what are the respective positions of the com- 
pany and the Joint Authority ? This is not clear, and the 
position of the respective parties therefore seems to require 
more accurate definition. 


Constitution of Joint Authority. 


The provisions as to the qualification and election of 
members and the proceedings of the Joint Authority seem 
to cover practically every case likely to arise in practice. 
The size of the Authority, 26 members (or 27 if the chairman 
be not elected from the members) is too large, and is likely 
to militate against good work. Chester has three members, 
the other local authority undertakers five, and the nine 
County Councils one- each, so that there will be seventeen 
municipal representatives out of 26. The term of office 
is three years, but if a member of a local authority is 
appointed as representative and then ceases for three 
months to be a member of the appointing body he must at 
the end of the period vacate his office, and a constituent 
body may at any time revoke the appointment of a member 


of the Joint Authority. There may be justification for 


these rules, but they are not calculated to produce a 
consistent or settled policy, as the constitution of the 
Authority will vary with the political complexion of the 
majority of the elective bodies. We notice that nine 
members form a quorum, and at least two-thirds of all 
committees must be members of the Authority, arrange- 
ments which seem to be quite reasonable. 


The Technical Scheme. 


It is laid down that for the generation of electricity the 

standard type of current shall be three phase alternating, 
at a frequency of 50 cycles per second. For main 
transmission lines the standard pressures are 33 000 ‘and 
IIO 000 V, the latter being the highest so far used in this 
country, and for secondary lines 22 000, 11 000 and 6 600 V. 
It is intended to rely mainly on water power development 
for meeting existing and potential requirements, and use 
will be made: of the Cwm Dyli station (where 5 500 kW 15 
installed), Dolgarrog, which has 2 400 kW and is to be 
increased by 7 500 kW, and a new hydro-electric station at 
Maentwrog, which will have at least r2 000 kW and be 
ultimately increased to 24 000 kW. Thesteam plant at H.M. 
Factory, Queensferry, and the steam and hydro-electric 
stations at Chester will also be utilised, but other local 
steam-driven stations are to be gradually shut down. 


An Agreement for Bulk Supply. 


An agreement between the North Wales Power Company 
and the Aluminium Corporation for the supply by the 
latter of electricity in bulk from its Dolgarrog station is 
scheduled to the Order. The price is 2d. per unit, and the 
maximum demand is to be increased gradually to 10 000 kW 
in July, 1925, and after. The Corporation undertakes to 
maintain its hydraulic works and plant used for the supply 
of electricity in good order, but we notice that there is no 
penalty for failure to do so, and the Power Company will 
have to fall back on its common law remedy for any breach 
of the agreement. This seems to us a weakness in the 
scheme, though, perhaps, as the two companies are under 
the same management, the proposed plan may work well 
in practice. Still, the Joint Authority and the public are 
entitled to demand guarantees against any possible break- 
down of the supply arrangements. - | 
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Sheath Losses in Three Core Cables. 


By М. A. ALLEN, B.Sc. (Eng.). 


It has generally been assumed that in the case of three 
phase cables the circulating currents in the lead covering 
and metallic armouring are negligible owing to the magnetic 
fluxes set up by the current in the cable cancelling out. 
That this is not so has, however, been realised by various 
authorities, notably by M. B. Field, who, in THE ELEC- 
TRICIAN, Vol. 52, p. 1 017, and Vol. 53, pp. 12 and 56, gave 
“ A Theoretical Consideration of the Gurrents Induced in 
Gable Sheaths and the Losses Occasioned Thereby.” 

The methods adopted by Mr. Field, however, are 
extremely cumbersome as regards their application to a 


Fic. r.—APPROXIMATE FLUX DIAGRAM. 


practical case. In the present article an attempt is made 
to supply a method whereby the losses to be expected in 
the lead sheath of a particular cable may be calculated 
easily and with a fair degree of accuracy. While it is not 
claimed that the method is in theory rigidly correct, it is 
considered that an accuracy of 5 per cent., say, will be 
obtained in a given case of a three phase cable with a 
balanced load, and the. method will, at any rate, serve as a 
basis for further work. 


Flux Distribution in a 3-Core Cable. 


Consider the distribution of magnetic flux in a three core 
cable (Fig. 1). The resultant flux at any moment is the 
sum of fluxes due to the instantaneous currents in the 
three cores. The magnetic field due to any one core is a 
series of concentric circular lines of force. Owing to the 
presence of the other two cores, however, the combined 
field presents some such form as in Fig. 1. 

The flux of a particular core will once in each cycle build 
up to a maximum in a positive direction and to a maximum 
in a negative direction, intermediately combining with the 
fluxes of the other cores in turn (see the diagrams given by 
Mr. Field in the articles referred to). What is important 
is that the flux of one core in cutting the lead sheath during 
the course of a cycle, approximately cuts only an arc of the 
lead sheath subtended by 120 deg. In so doing a voltage is 
induced in that third of the sheath, which sets up a longi- 
tudinal current in the sheath. Considering now the other 
two cores, we see that a three phase system of sheath 
currents is occasioned by the three phase currents in the 
cable, which system has a frequency equal to that of the 
supply, a voltage phase 9o deg. behind the current in the 
cores, and a magnitude determined as follows :— 

Let 

L,=inductance of single core of cable in henries 
per mile. 
L,=inductance of sheath in henries per mile. 
R, —resistance of sheath in ohms per mile. 
I, and 1, —r.m.s. core and sheath currents. 
I, —max. core current. 


о —2nf. 
f= frequency in cycles per second. 
à — radius of core. 
d —distance between centres of cores. 
b — distance from centre of core to inside of sheath. 
p —ratio of total flux set up by core to flux which 
cuts sheath. ` 
Then total flux set up by passage of current 7, — L,I, x 10° 
lines. 


8 
Therefore flux cutting sheath сее 1: 


Maximum value of flux cutting sheath -H. x 108 


Therefore instantaneous fux= x IO? sin ol. 


Therefore instantaneous e.m.f. induced 
LI o 


X IO? cos ot. 
Maximum of voltage wave teet у 
| LAI no Lo 
Therefore r.m.s. voltage =" = 4-44 —*"— 
Б м2хф E Р 
Let Z,=sheath impedance in o per mile 


(Еол) 

Then impedance of 120 deg. arc of sheath through which 
passes current due to one phase of induced sheath, voltage 
=32,. 

NL ea L "P . A 
3p (Rr Lo? 
Therefore power lost in each third of sheath 
—I?x3R,W 
— 1971 f In АК, 
— 32* (Hr eL) 
and since Г, = 4/2 I, 
Total power lost in sheath BY ЕШ 
Now f ratio of L,I. to flux cutting sheath. 


Therefore sheath current — 


Cable Carrying Full Rated 
Current at Freguency- 50% 


Core Loss 


- K.W per mile 


— 


Sheath Loss 
Percentage Sheath 


Area in sq-ins. 
Fic. 2. 


» 
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L= (4*2 loge 2) X -161 millihenries per mile. 
Flux set up which does not cut sheath 


=2 I loge 2x IO? lines. 


| 4+2 logs d 
Therefore p=— 
$ +2 loge a2 loge _ 


In practice it will be found convenient to calculate L 
and then subtract 2 loge ? rather than to calculate p in 
each case. 


A Particular Case. 


The following example illustrates the method as applied 
to a given case. Taking a three core cable designed in 
accordance with the B.E.S.A. Specification having an area 
of 0:5 sq. in. on each core. The full load current would, 
be 480 A and a frequency of 50 cycles per second is 
assumed. 


Rads. of core a=0-464 in. 
Rads. of insulation b —0:564 in. 
Distance between centres — d— 1:027 in. 


1:027 
0-464 
= 0-335 millihenries per mile. 


Therefore inductance L,=0-0805+-0-741 log; 


2 loge ra ‘161 =0:063 mh. per mile. 


Therefore A -o335 — 0:063 —0:272 mh. per mile. 


“ Resistance of sheath R,— 0:43 О per mile 
,5 „ core R,=0-086 О per mile. 
Sheath loss | 
_ 39°42 X 50? x 480? x 0-43 x 0:272* kW per mile. 
| 0:45? x 10? 
— 3:57 kW per mile. 
Copper loss | 
= 4802 x 0-086 x 107? = 59:5 kW per mile. 
Therefore percentage loss sheath /соге =6 per cent. 


This figure represents as high a figure as might be 
expected in practice, thus from a point of view of power 
loss in low tension cables the sheath loss may be neglected, 
as it is not of sufficient magnitude in comparison with the 
core loss to limit the current rating to any large extent. 
This agrees with the report of the Buried Cables Research 
Committee* as far as this deals with the subject of increase 
in loss when the cable is carrying alternating current. 


Varigtion of Loss with Area. 


In Fig. 2 is shown the variation of the sheath loss with 
the area of the cable both for low tension cables and also 
for 6 600 V three core cables designed in accordance with 
the specification of the B.E.S.A. It is seen that the loss 
increases very rapidly above 0-5 sq. in. and at 1-0 sq. in., 
which is Jarger than is generally used in practice, the loss 
is 18 kW per mile or 21 per cent. of the copper losses. A 
curve shows the proportion of the sheath loss to the copper 
loss, this giving an indication of the additional temperature 
rise which may be expected due to the losses in the lead 
sheath. 


Predetermination of Losses Impertant. 


In the case of very high tension three phase cables— 
say 33000 V—the predetermination of the losses is 
extremely important. The ordinary working stress of the 
dielectric is such that the dielectric losses are considerable 
and as these losses are proportional to the square or cube 
of the temperature it is obvious that if the predetermined 


* « Journ. I.E.E.," Vol. 58, February, 1921, р. 181. 
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loss is exceeded largely, with a resultant increased tem- 
perature rise, the large increase in dielectric loss may 
easily lead to the failure of the cable. 

A series of calculations (illustrated in Fig. 3) have there- 
fore been made for cables designed to work at a maximum 
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FIG. 3. 


dielectric stress of 3 000 V per millimetre on a 33 ooo V star 
connected three phase circuit cables impregnated with a 
vegetable compound. The working temperature being 
taken as 65 deg. C., the dielectric losses have been 
computed, and the sheath losses have been expressed in 
terms of them: in all cases the lead sheath loss is coms 
parable with the dielectric loss and cannot therefore be 
neglected as a factor to be considered when deciding the 
current rating of the very high tension cable. Summaris- 
ing, we see that 

(т) А simple method of computing the power loss due to 
the circulation of induced currents in the lead sheath is 
presented. 

(2) The magnitude ot these losses is for low tension 
small in comparison with the copper loss. 

(3) In the case of very high tension cables working at 
high dielectric stresses, the increascd temperature of the 
cable due to the sheath loss may be of sufficient magnitude 
to precipitate a breakdown. 


Power Developments. in Eastern France. 


The greatest activity prevails in FRENCH ELECTRICAL CIRCLES 
and steady progress is being made with the schemes for the erection 
of transmission lines, the development of water power, railway 
electrification, etc. The U.S.A. consul at Nancy reports that, 
owing to the absence of water power resources, the utilisation of 
electric power in the district has not attained the same proportions 
as in other parts of the country. However, progress is shown by 
the fact that since 1914 the length of low-tension transmission lines 
increased from 177 to 441 miles, high-tension lines from 657 to 
743 miles, and the capacity of existing generating plants from 
IO 500 to 25 ooo kW. 

The law of August 11th, 1920, he recalls, provides in the Nancy 
district for the construction of transmission lines from Vincey to 
Mohon, which will connect the steam-power centres of Northern 
France and Lorraine. The lines from Vincey to Landres have been 
recently finished, and those from Mohon will be completed this year. 
Another Government line of 65 ooo V, connecting Landres with the 
Alsace-Lorraine electric-power system, is Nearing completion. 
Prior to the war the operation of the large iron mines in the Briey 
Basin required considerable quantities of coal, and a large part. of 
the blast furnace gas was lost. In order to conserve this power the 
important metallurgical establishments have formed a company, 
known as the Société Electrique de la Sidérurgie Lorraine, 

At a conference of the presidents of twenty Chambers of Com- 
merce of Eastern France, senators and financiers, it was decided 
to form a company to study the utilisation of the Rhine River from 
the points of view of hydro-electric development and irrigation. 
The new company has a capital of 500 ooo frs., and is known as 
the Société Régionale d'Etudes du Rhin. It is composed of 20 
Chamb:rs of Commerce, the Société des Forces Motrices du Rhin, 
the рол of Strasbourg and the eastern economic regions. The 
company's headquarters are at Nancy. 
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The Fleetwood Automatic Telephone Exchange. 


The officials of the Post Office Engineering Department are 
wisely keeping in close touch with developments in automatic 
telephony, and though no widespread discarding of the 
manual system is to be expected for many reasons, there are 
places where the erection of an automatic exchange is not 
only an economic proposition, but allows the features of the 
particular system chosen to be tried out under actual working 
conditions. One of these places is Fleetwood in Lancashire, 
a town of some 16000 inhab;tants. It was decided to instal 
the RELAY AUTOMATIC TELEPHONE Co.’s system in this town, 
and the exchange was brought into service in July last. 
Through the kindness of the company and the permission of 
the Postmaster-General, we were given the opportunity of 
inspecting this exchange on Saturday. It may be added that 
its operation has been entirely successful. The faults have 
been few and insignificant, and have been mostly caused by 
' lapses on the part of the subscribers ог by too great eagerness 
in dusting the apparatus on the part of the exchange staff. 


Genesis of the System. 

It will be recalled that the svstem employed by the Relay 
Automatic Telephone Co. is an adaptation of that due to Mr. 
G. A. Betulander, an enginecr in the Swedish Telegraph 
Department. This system, which was introduced into this 
country in 1913, employed a series of electromagnetic switches 
іп common with relays. After considerable development work, 
which only an inspection of a modern exchange allows to be 
appreciated at its full value, a new trunking system was evolved 
which opened the way for the elimination of electro-mechanical 
switchgear, and the substitution therefor of simple telephone 
relays such as are largely used in manual telephone exchanges. 


Notes on the Relays. 

The design of these relays, on which the entire operation of 
the exchange depends, has been carefully standardised, and 
while, of course, the resistances of the coils and the travels of 
the armatures vary with the work they have to do, the same 
general principles are observed throughout. For instance, 
the small brass stud usually fitted in a relay armature to prevent 
it sticking to the core is replaced by a strip of metal of com- 
paratively large area. This strip does not hammer out and 
so alter the tuning of the relay, a vital point in automatic 
telephony, where it is essential that the apparatus shal! operate 
in the proper sequence. In order to make the relay suitable 
for tropical conditions fibre and ebonite are not employed, 
and only mica and such materials as empire cloth are used. 
The contact pressure is not less than 1} oz. per contact and is 
insured by the employment of a special bronze for the springs 
which does not lose its tension with prolonged use. Гог 
convenience in manufacture and to economise space, two, 
three or five relays are mounted on a common yoke. Any 
component of the relay, such as a set of springs, can be readily 
removed without disturbing the remainder. 

The place of the relays in the svstem is shown by saying that 
at Fleetwood there are r2 568 of them for 480 lines or an average 
of 26 per subscriber's line. Experience has shown that 
exchange faults with the Relay system work out at only onc 
per working telephone in 7.4 years, while faults on contacts 
only occur at the rate of one fault per working telephone in 
40 years. The care and money that has been expended 
in perfecting the system have therefore been amplv justified. 


A Completely Automatic Exchange. 

In connection with the development of automatic telephony, 
the Post Office are gradually standardising equipment as far 
as possible, especially at the subscriber's end. Fleetwood, 
however, is the first exchange of its size which is completely 
automatic, 1.., without local operators for junction, trunk 
calls and enquiries. Calling is carried out by lfting the 
receiver, and on hearing the dialling tone which indicates 
that the apparatus is in working order, dialling in the familiar 
wav. As far as the subscriber is concerned subsequent 
operations then follow tbe usual manual practice. A combined 
three and four digit numbering scheme is used, so that the full 
i Ооо numbers can be employed without an additional 
trunking stage. “O” is used for trunk calls and '' 9 ” for 
inquiries; ' I ” is not used owing to the liability of a sub- 
scriber sending a false impulse when removing his receiver 
from the switch hook, Searching for an idle junction takes 
place almost simultaneously, while improved traffic working 
is secured by the use of an intermediate distributing 
frame for distributing load on the various subscribers' groups 
and distributing the traffic load on the various A and B feeds 
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and ringing groups. A special alarm is provided if the 
subscriber's meter does not operate correctly, but calls 
where the called subscriber does not reply are not metered. 


Junction and Trunk Working. 

It is the usual practice for a manual board to be located near 
the automatic boards to deal with junction and trunk calls. 
At Fleetwood all these calls are dealt with at Blackpool 
nine miles away, to which connection is made by two wire 
junctions. When a Fleetwood subscriber makes a call for 
any exchange but his own, he dials '' O,” and is automatically 
connected to an idle junction to Blackpool, where his call is 
handled manually. The Fleetwood subscriber gives a clearing 
signal to the Blackpool operator when he hangs up his receiver. 
Inquiries are similarly dealt with. 


Incoming Calls. 

Incoming calls to Fleetwood from other exchanges are 
dealt with by operators on the Blackpool Board dialling for 
the number required. When the call is finished a lamp indi- 
cation is given. If the Fleetwood subscriber required is 
engaged the operator can obtain connection over a special 
junction and offer the trunk call. Cleveleys, another exchange 
near Fleetwood, is similarly provided with dialling arrange- 
ments for calling Fleetwood subscribers. 

One of the advantages of the automatic system is the 
saving in space possible. The Fleetwood Exchange, which 
has been planned for 920 lines with до junctions outgoing to 
and 40 junctions incoming, occupies only 875 sq. ft. Lhe 
space occupied by the manual board is of course entirely 
eliminated. 


r 


How the System Works. 

Briefly, the operation of the Relay system is as follows: 
When a calling subscriber lifts his receiver he is connected 
to a recorder which by means of relays selects the circuit of 
the called party preliminary to the establishment of a through 
connection. This connection is established over an out-trunk, 
of which there are several for each exchange or group of sub- 
scribers’ lines. The call is extended to the called subscriber 
through an in-trunk, and current for ringing and general 
purposes, which comes from generators and batteries in the 
usual wav, is supplied over À and B feed circuits. 

The impulses which pass over the line as the result of the 
dialling operations result in the energising of a marking wire, 
which causes the equipment of the called subscriber to seek an 
in-trunk corresponding to the out-trunk which has already 
been selected. by the calling. subscriber's apparatus. The 
two circuits are then connected by a special in-trunk 
connecting relay, and the ringing current is autcmatically 
supplied through the A and B feed. The recorder is now 
released for, further duty and the marking wire is also de- 
energised. Directly the called subscriber replies, the ringing 
current is cut otf and is replaced by the speaking current. On 
conclusion of the conversation a release cycle takes place, 
which causes all the relays in use to return to their original 
position and operates the meter circuit. 


Subscribers’ Equipment. 

The subscribers' equipments are assembled in groups of five 
in accordance with traffic requirements, cach such group - 
comprising four connecting circuits known as links. In this 
way any subscriber's circuit in a group may be placed in 
communication with any one of the four corresponding links 
whether for an outgoing or an incoming call. Every link is 
also equipped with one out-trunk and one in-trunk connecting 
relay so that it may be switched on to either an out or an in 
trunk. Every link, therefore, has access to one out and one 
in trunk and links up one or the other according to whether the 
subscriber is the calling or called party. This arrangement 
effects a substantial gain in efficiency and saving in plant, on 
account of the increase in the call-carrying capacity of the 
circuits. 

Abnormal conditions are provided for by special apparatus. 
If a called party be engaged the marking will remain in- 
operative and a busy back signal is given by a special relav 
supplied from the A and B feed. If a subscriber removes his 
receiver and fails to dial within one minute a thermostat in the 
A and B feeds releases the link and cuts out the offending line 
until the receiver is replaced. In fact whenever a subscriber 
replaces his receiver at whatever stage of the proceedings the 
whole of the equipment returns to normal. Accidental im- 
pulses, due to the switch hook being knocked are rejected by 
the recorder. The protection afforded against false impulses 
is therefore absolute. 
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110 000 V British Transformers for New Zealand. 


Owing to the extent to which industrial development in this 
country preceded the application of electrical power it has 
been impracticable to lay out such high voltage transmission 
systems as are possible in those countries where electrical 
development came first. One result of this is that British 
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Fic, 1.—VIEW or THE Low TENSION WINDINGS ON THE 
IIO ооо V TRANSFORMER. 


engineers have had little opportunity in gaining experience 
of such systems and the manufacture of high voltage ap- 
paratus connected therewith, and our export trade has been 
handicapped accordingly. 

Considerable interest, therefore, attaches to the contract 
secured in world competition some time ago by FERRANTI, 
Limited, for seven 110 ooo V 4000 kVA transformers for 
New Zealand. These are the largest power transformers of 
this voltage to be manufactured in Great Britain, and are to be 
installed in the hydro-electric station at Mangahao, North 
Island, where power is generated at 11 ооо V. The step-up 
transformers are for the highest voltage in Australasia and 
form part of a distribution system which will eventually 
extend over all the island. The contract is now almost 
completed, and by courtesy of FERRANTI, Limited, we were 
recently given an opportunity of inspecting the transformers 
awaiting some auxiliary fittings before shipment. 


General Construction and Arrangement. 

The arrangement is to be two three phase groups of 12 ooo 
kVA capacity, each consisting of three single phase core-type 
transformers connected in delta on the 14. side and star оп 
the h.t. side. Onesingle phase transformer similar to the others 
is supplied as spare to the two groups. Single phase transformers 
were adopted on account of the difficult approach to the site, 
and in order to facilitate transport of such large units the 
mechanical construction of the transformers has been 
ingeniously devised to allow of transport on their sides in the 
tanks. Each transformer is fitted with means for centre-point 
lift which will greatly simplify the difficulties of handling. An 
interesting feature of the construction is the arrangement of 
four massive tie-bolts, about 4 in. square each in section, which 
pass horizontally through corresponding recesses in the core, 
thus locking the whole assembly of parts and eliminating the 
necessitv for the usual verticaltie-rods which would be undesir- 
able in close proximity to extra high tension windings. 


Low Tension Windinge. 

The windings are arranged concentrically on the core, the 
lt. windings being of the single laver spiral type (Fig. 1). 
In order that the overall dimensions of the winding may not 
be altered with the voltage ratio, the tappings, which are 
arranged on the l.t. side for 10 750 and ro 500 V, are brought 


out from the middle of the windings. Connections are 
accessibly arranged outside the tank. Fullfoutput can be 
obtained on all tappings. 


High Tension Windings. 

The h.t. winding is wound in sections of disc coils of one 
turn per layer thereby reducing the voltage stress between 
turns to a minimum. The end turns of both h.t. and 14+. 
windings have specially reinforced insulation to withstand 
surge voltages and other transient disturbances, and are braced 
to withstand the heavy mechauical stresses which are produced 
on sudden short circuits. 

Round the middle of the h.t. winding are inserted Ferrant1 
patent compressed spring clampiug devices for keeping the 
coils permanently tightly held in spite of the inevitable shrink- 
age of insulation. The h.t. design is that of bringing out the 
high tension lead at the middle of the winding, thus eliminating 
the space and insulation necessary when the h.t. lead is 
taken from the top. In the design adopted the extremes of the 
h.t. winding are connected together and earthed. The h.t. 
lead is brought up through a large terminal of the oil-filled 
porcelain type mounted on top of the tank. 


2 Cooling System. 

T&he-c6oling problem has been very carefully dealt with. The 
oil circulation through the transformer tanks and cooling 
chambers is maintained by a centrifugal pump to each group. 
The oil ducts in the transformers, vertically along the Lt. 
winding and radially through the h.t. winding, are so arranged 
and proportioned that the circulation is maintained constant 
and uniform. Hot spots and dangerous temperature gradients 
are thus avoided. A capillary-type thermometer indicating 
the temperature of the oi] is mounted near the top of the tank, 


— — —— 


K "s seme ' gi “> 1^ 


аљ е stl 
5 Y ‘ 


" 
yy Д mai 
- « чече 


a) 


Ф 
т^ 


е ки РЕ 
227 айз e x — 2 - = м : h 


Ес. 2.—BANK OF SINGLE FHASE TRANSFORMERS FOR THREE 
PHASE SUPPLY, 12000 KVA, 11 000/110 ооо V, 50 PERIODS. 


the dial being tilted forward so as to be easily readable by an 
observer on the floor level. One oil conservator is provided - 
for each group with a calcium chloride breather to prevent 
access of moisture to the oil. Fig. 2 shows one of the three 
phase groups assembled. 


Chinese Notes. 


As the result of negotiations between the Japanese and Chinese 
authorities, arrangements havc been made for the erection of 
electric power transmission lines between Fushun and Moukden, 
and the work of placing the standards is nearly finished. An addi- 
tional generating unit of 1 500 kW, for the Chincse Electric Light Co. 
(Moukden), has been delivered. 

The Pin Kiang Electric Service Co., of Kirin, and the Electric 
Co., of Harbin, have been registered in the Ministry of Agriculture 
and Commerce. The Hangchow Electric Light Co. is erecting, 
outside the Ken Shan Men, a large plant for the supply of electric 
current to the inhabitants of the Hangchow suburbs. 

In February the new Soochow Electric Light Co. commenced 
the supply of electricity, and is said to be competing very success- 
fully with the older company, because it was rumoured that a good 
deal of Japanese money was invested in the latter. "n 

The Kunshan Telephone Co. of Kunshan, Kiangsu, has petitioned 
for registration. 
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Mr. Baldwin on Telephone Progress. 


Mr. F. G. C. Baldwin, the chairman of the North Eastern 
Centre of the Institution of Electrical Engineers, gave his 
inaugural address before the Centre in jiNewcastle on 
October 23rd. 

He said that the telephone was really invented in 1875 by 
Mr. Alexander Graham Bell, who was assisted by Thomas A. 
: Watson and Charles Williams. From that time until the 
day of his death Mr. Bell followed the development of his 
invention into an enormous industry. Lord Kelvin, who was 
identified with the telephone from the outset, first introduced 
Graham Bell's invention into this country and later acted as 
scientific consultant for ‘‘ The Telephone Company," “ The 
United Telephone Company " and '' The National Telephone 
Company,” the three companies which in turn controlled the 
telephone business in the United Kingdom. 


The Telephone in the United Kingdom. 

The telephone was introduced into the United Kingdom 
in a commercial form about 1878, and whilst the principal 
telephone patents were in force little was heard of its develop- 
ment, due to the highly conservative attitude necessarily 
adopted by the United Telephone Company to safeguard its 
rights. This resulted in a dearth of literature on the subject 
and produced an atmosphere of stringent secrecy and exclusive- 
ness which had taken long to dissipate, particularly as the 


Post Office, whilst always being ready to furnish information | 


or advice to interested parties, had never encouraged adver- 
tisement or publicity. Y 

In 1878 people were incredulous at the idea of carrying on 
a conversation between two points by electrical means, but 
progress since that date had been so rapid that the old adage 
of “ familiarity breeds contempt " was soon exemplified by 
loud-voiced complaints regarding the efficiency of the service. 
Admittedly the service rendered by the telephone system 
fell short of what might be expected had circumstances 
attending its progress been different. The reasons for this 
had long been known and appreciated, and given the time 
and money there was no reason why this country should not 
possess the finest telephone system in the world. 

The several subsidiary companies which had been formed 
to exploit the telephone in this country were ultimately con- 
solidated as the National Telephone Company. In 1896 the 
Post Office acquired the telephone trunk line system of the 
company and also seriously entered into the telephone busi- 
ness, inaugurating the London Telephone system in 1902, 
which system co-operated rather than competed with the 
National Telephone Company in this area. 


An Eventful Period. 


From 1902 to 12, an eventful period in the history of the 
telephone, Mr. Frank Gill, the President of the Institution 
was engineer-in-chief to the National Telephone Company. 
In 1905 the Postmaster-General entered into an agreement 
with the National Telephone Company for the purchase of 
their system. This agreement, which did not take effect 
until 1912, was the first tangible indication of the ultimate 
unification of the telephone system in the United Kingdom. 
Within two years much work towards the unification of the 
system had been accomplished. Schemes for the replacement 
of obsolete plant and the installation of new plant to meet 
developments were in full swing when the great war intervened 
and stopped for over five years all but imperative work. 
Even since the armistice was declared the telephone service 
had been carried on under difficulties no less than those which 
had to be contended with during the war, and progress had 
been seriously delayed. 


Commercial Development. 


Since 1900 the development of the telephone in the United 
States had been phenomenal, until at present there was one 
telephone station to every eight of the population, numbering 
approximately 105 millions. In the United Kingdom, with a 
population of 47 millions, the development had never attained 
more than one station to 49 of the population. This slow 
growth in the United Kingdom might have been due to the 
natural lag of inherent British conservatism, but deyelopment 
would depend primarily on a return of commercial prosperity 
and a better appreciation of the facilities afforded by a liberal 
provision of telephones in business houses and private resi- 
dences. A large increase in the number of subscribers would 
be a benefit to the commercial and industrial as well as the 
social life of the United Kingdom. 


The steady growth in the number of telephone stations in 
the United Kingdom was impeded during the four years of 
war, but the lee-way had been almost, though not quite, made 
up after a further four years, in spite of the great difficulties. 


Telephone Switching. 


In the United Kingdom at present there were upwards of a 
million telephone stations, any one of which might require con- 
nection to any other station. Communication telephonically 
between two fixed points presented no great difficulties, but 
the introduction of the essential facilities for signalling and 
switching increased enormously the complexity and added to 
the possibility of the occurrence of faults. So far as were com- 
mensurate with economical practice signalling devices had 
been disassociated from the speaking circuit. Early switching 
appliances, which were very crude, developed into two 
distinct types, namely the cord and cordless types which were 
in general use in 1879 and were developed by the Bell and 
Edison Companies respectively. The cordless type was an 
adaptation of the ''Umschalter" switch, at the time much 
used in telephonic work. In the course of time this system 
gave place to the cord system. 

Rapid developments introduced larger exchanges which 
brought with them serious difficulties in switching until 
these were ultimately surmounted by the introduction of the 
multiple system, which was primarily the multiplication of 
the single points of access previously existing to each sub- 
scriber's line, to such an extent that each operator was within 
reach of all the subscribers' lines connected to an exchange. 
In the early boards the multiple was horizontal instead of 
vertical as was now customary. 


Reduction of Manual Labour. 


Efforts were continually directed towards the. reduction of 
manual labour in operation, until a stage was reached from 
which little material improvement could be anticipated, after 
which attention was turned to the development of machine 
switching and partial, or entire, elimination of the manual 
element. Automatic switching was not a natural develop- 
ment of the application of automatic appliances to the manual 
system but was developed quite independently and involved 
the use of apparatus entirely different in principles and design. 
The first experiments were instituted by the Post Office in 
I9I2 to ascertain whether automatic switching would function 
satisfactorily, whether operation would be  prejudicially 
affected by the British climate, whether the British public 
would receive it favourably and what were its relative costs 
and merits. The first exchange to be opened was of the 
Strowger type, but several other systems had since been 
developed. 


Extension of Automatic Working. 


The Post Office had so far confined the application of 
automatic working toindividual exchanges in various parts of 
the country, and no self-contained area, including a number of 
exchanges, had yet been dealt with as a whole. Plans for deal- 
ing with a number of such areas were, however,in hand. The 
provision of automatic switching between several exchanges 
involved many points of difference from the problems appertain- 
ing to manual switching only, and previous ideas concerning 
the layout of large telephone systems would have to be con- 
siderably adjusted. 3 

With full automatic working communication between sub- 
scribers connected to different exchanges could be effected as 
rapidly as between two subscribers on the same exchange, thus 
obviating the disadvantages attached to manual junction 
working. Further, the rapidity of automatic working enabled 
junction circuits to be worked at maximum efficiency. These 
factors tended to increase the number of exchanges and reduce 
the areas served by the exchanges, resulting in a reduction 
in the average length and cost of the subscribers’ lines, thus 


giving possibilities of large savings in the cost of line plant. 


In remote and sparsely populated country districts, with 
light traffic, unbroken manual switchboard attendance could 
not be justified but the adoption of automatic working would 
entirely remove these disabilities. | 


Lom£ Distance Communication. 
Since the invention of the telephone in 1876 continual 
endeavours had been made to extend the distance over 
which telephonic speech could be conducted. From this point of 
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view the possibilitiesin this country were restricted by its limited 
boundaries. In America long distance service had been greatly 
developed. The longest distance over which telephonic speech 
has been successfully transmitted was, so far, between Catalina 
Island in the Pacific Ocean and Cuba, a distance exceeding 
5 500 miles, including a length of зо miles of radio telephone 
between Catalina Island and Los Angcles, and also including 
the longest existing deep sea cable, i.e., that between the island 
of Cuba and the United States. 

Up to the early nineties the relatively low specific inductive 
capacity of the composite di-electric of the drv core or paper 
cable was sufficient to render circuits carried in such cables 
greatly inferior in transmission value to the cheaper type of 
circuit comprised of bare overhead wires supported on poles, 
consequently the latter form of conductor, weighing up to as 
much as 800 pounds per mile, was employed to the exclusion 
of underground conductors except where the latter were 
absolutely unavoidable. 


The Work of Heaviside. 


The limiting distance of speech over conductors of various 
types was fairly well known and the reasons which limited that 
distance were partially but imperfectly understood, but it was 
not until the theoretical works of Oliver Ifeaviside, published 
in 1887, were investigated by Dr. M. I. Pupin, of New York, in 
1899, that the phenomena which accompanied the electrical 
transmission of speech came to be properlv understood and a 
complete knowledge of the subject of telephonic transmission 
was built up. The application of Pupin's work in the form of 
an inductance coil for the nullification of distortion and 
improvement in transmission, known as line loading, have now 
become common practice. The application of line loading 
` resulted in the extension of the use of underground conductors 
for long distances, but the effect of loading in this country was 
directed more particularly towards securing economy in the 
construction of underground lines by the reduction of the gauge 
of wire required. The benefits obtained were not sufficient 
to warrant the replacement of open by underground lines, even 
for long distance circuits, and it wasonly recently that telephon'c 
communication over exclusively underground conductors has 
been rendered possible by the introduction of the telephone 
repeater, The long distance telephone lines of this country 
were steadily trending towards a comprehensive system of 
comparatively light gauge conductors, laid exclusively under- 
ground, loaded at intervals of approximately 2 ooo yards, and 
linking up a series of repeater stations situated approximatelv 
50 miles apart. 


Line Plant. 


The resuscitation of Heaviside's theoretical work by the 
investigations of Pupin brought a fresh light upon the functions 
of the line in the transmission of speech and led to the develop- 
ment of a new branch of telephonic science known as “ Tele- 
phonic Transmission." The prevailing ideas in underground 
line practice were revolutionised. The 20 lb. conductors 
universally used for subscribers’ circuits gave place to wires of 
IO lb. per mile, followed later by 63 lbs. per mile, the use of still 
lighter gauges in certain circumstances chiefly limited bv 
mechanical considerations. 

The considerations involved in the design of telephone line 
distribution systems were totally dissimilar from those which 
apply in the distribution of gas, water or electrical energy. 
With the latter one main served a large number of consumers, 
and overloading, within limits, was permissible, whereas for 
each telephone subscriber an independent pair of wires must be 
provided from the exchange. Consequently a telephone system 
had no flexibility apart from the special provision of spare 
conductors. 

In the construction of telephone lines the most notable 
advance made was the production of the drv core cable, 
with its low inductive capacity, which made practicable the 
extensive use of underground conductors. The effective 
termination of dry core cables had always presented difficulties, 
and even after 30 years' experience the means available could 
not be regarded as satisfactory. 


Radio Telephony: Claims and Possibilities. 


Extravagant and exaggerated claims had been made for 
wireless telephony which gave rise to some misconception as 
to its immediate possibilities. There would seem to be little 
prospect of it coming into extensive use by the public for the 
transmission of ordinary intelligence. It must be subject to 
control, it had no secrecy, it can be intercepted by comparatively 
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simple means. It was less reliable, slower and more costly 
than radio telegraphy and the latter had the advantage of 
possessing some measure of secrecy if coding was adopted. 
Further, over long ranges the power required for radio tele- 
phony was much greater than for radio telegraphy and the 
possibilities of interference from atmospherics, etc., are greater, 
It was, however, stillin its infancy and developments might be 
expected. For short distances the possibilities were more 
promising, the power required was not excessive, articulation 
was satisfactory and atmospheric disturbances were not so 
troublesome. The ultimate relationship between wireless 
telephony and ordinary telephony would probably be similar 
to that between wireless and wire tclegraphv. 

The practical field for the application of radio telephony was 
in circumstances where it was impracticable to employ wires, 
such as between moving vehicles, trains, ships, aeroplanes, etc. 


Broadcasting. 


A properly organised system for the distribution of news, 
music, speeches, etc., would probably become very popular, 
and would result in considerable development in broadcasting. 
It was not improbable that in the near future the reception of 
broadcasting intelligence might be possible by subscribers to the 
ordinary telephone system without the provision of any special 
apparatus. Such а scheme might be developed on lines similar 
to that in which the clectrophone had been applied in 
London. 


Electricity in Advertising. 


An address delivered by Mr. Екмеѕт Morison to the Publicity 
Club of London on Monday contained an interesting chronological 
summary of developments in electrical advertising. It appears 
that the first use of advertisements painted on canvas winding 
round a roller and illuminated from behind with gas goes back as 
far as 1855, when Mr. Anderson took out a patent for this device ; 
since then, of course, this arrangement has been widely used with 
electric lighting. The first motor-driven change-advertisement 
was that introduced by a Mr. Siput in 1873; moving colours and 
combinations of colours were first used in 1876; letters made from 
the filament of an incandescent lamp in 1883; 1885 is said to be 
the first year in which illuminated sandwich boards, lighted from 
batteries carried by the man, were employed. The electric signs 
installed in 1882 at the Grand Hotel, Trafalgar Square, and the 
Gaiety Theatre attracted much attention, and it was about this 
time that the saving became common, “ Electricity will be brought 
to our houses with the milk in the morning." It was recalled that 
Rugby and Association football matches were played by electric 
light in 1883, while in 1885 Mr. J. Morley devised a species of 
flood-lighting."' 


Letting Out Spaces for Advertisement. 


It appears that the idea of letting out spaces for advertisement 
first occurred to а man named Douglas in 1539. These spaces were 
chiefly in railway stations and carried eight advertisements worked 
by clockwork, each line being lighted up in succession. This is 
interesting as one of the first developments in wholesale com- 
mercial publicity. Needless to say, there have been periods when 
protests against disfigurement by signs have been made. According 
to Mr. Morison the first instance was in 1889, when there was à 
petition to the L.C.C. against the “ finest site in Europe ” (Trafalgar 
Square) being spoiled by the introduction of electric signs. The 
earliest example of the ‘‘ electrograph " was in 1891, when a Mr. 
Champion used a large selecting machine to pick out lamps from a 
mass to form letters and devices; the arrangement was worked bv 
a species of typewriting key. 

Electric heating commenced with practical demonstrations at 
the Crystal Palace in 1892, and the first public dinner cooked by 
electricity took place at the Cannon Street Hotel in 1894. In 1395 
electric motor cars took part in the Paris- Bordeaux race. 


Developments in Electric Sigas. 


Various important developments in electric signs took place 
during the period from 1896 onwards, but it is stated that the first 
thermal flasher did not make its appearance until 1904, when Mr. 
Seabrook introduced a flasher for small signs. The coming of 
flashing signs led to new agitations against electric signs, which 
were said to frighten horses and bewilder pedestrians. 

To the year тото is assigned the first co-operative advertising by 
Electrical Supply Companies, a scheme subsequently incorporated 
in the Electrical Development Association. Among present-day 
signs, attention is specially directed to the Scintillating Sign 1n 
Shaftesbury Avenue, which not only shows advertisements but also 
news items, and is, therefore, described as '' the first electric news- 
paper." 

Mr. Morison's address conveys the impression that many develop- 
ments in electric publicity are of much older date than is commonly 
imagined. There is little doubt, however, that the ficld for 
ingenuity is by no means exhausted. 
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Mr. Е. Tremain оп Early Days. 


Mr. F. TREMAIN, in addressing the WESTERN CENTRE of the 
Institution of Electrical Engineers, recalled that it was nearly 
forty vears since he joined the Society of Telegraph Engineers 
and Electricians, and that he had been keenly interested in it 
from its inauguration as the Telegraph Engineers’ Society in 
1872. ln those early days students had many difficulties. 
There were few science classes or laboratories and practically 
none for technical subjects, and the City and Guilds of London 
Institution could not for many years find qualified teaehcrs. 
Mr. Tremain's account of his early efforts in conjunction with 
several other keen students showed that training was mainly 
a process of self-education. He was finally appointed a 
registered Teacher of the City and Guilds Institute, but 
in spite of the alluring circular prepared, not a solitary tele- 
graph clerk would join the class! 


Examiniog Apparatus. 


Mr. Tremain gave an interesting account of his expe- 
riences as examiner of apparatus before issue into service, 
explaining the great care taken in testing conductivity of 
copper, which was ascertained within o'r per cent. In those 
days electrolytic copper was not readily obtainable commer- 
cially, and the purest iron and finest copper had to be used in 
relays where space was so limited and which were subjected to 
rapid changes in polarity. He was concerned with the laying 
of the first London-Birmingham cable. The 117 miles of 
length involved the use of over 570 tons of copper and 1 600 
tons of lead, and special experimental work was necessary 
to overcome the cross-talk. The fir$t loading experiments 
were made in 1901 and a number of improvised devices were 
tried. Ultimately cable circuits up to 200 miles were spoken 
through with aerial line extensions of several hundred miles. 
The improvement in terms of length by loading was found to 
be 2$ to 3 їо І. Ап interesting device adopted for insulation- 
testing, prior to the introduction of the Megger, was the use 
of about 3 ооо dry cells, fitted in sets of 40 in boxes, six of 
which were used to get the necessary 450 V for testing. 


Seventeen Years’ Development. 


The progress made during the seventeen years since he had. 


left London for Newcastle-on-Tyne, on appointment as super- 
intending engineer, was remarkable. Loading had increased 
the efficiency of telephone cables by nearly threefold, and by 
the use of thermionic valves in telephone repeaters a further 
fourfold improvement at least had been effected. The 
improvement due to loading was perhaps comparable to that 
brought about in electric lighting by the substitution of metal 
for carbon filaments, but the further improvement brought 
about by the telephone repeater marked, he thought, a much 
greater relative advance in communication by telephone 
than that resulting. from the use of the gas filled lamp in 
electric lighting. 


A Word to Supply Engineers. 


It appeared, therefore, that supply engineers had some 
leeway to make up. Until they obtained a twenty-four hour 
load for generating stations the capital expended could not 
earn an adequate return so as to bring the cost of energy down 
to a competitive figure. Among other possibilities the ques- 
tion of thermal storage deserved research. There were in 
Bristol alone some 8o ooo thirty-gallon hot-water tanks out of 
use due to the extensive substitution of gas and electric cookers 
for the kitchen range. If these were recovered and converted 
to lagged tanks, they could be used as a valuable storage of 
energy. To compete with gas-heated water, electricity would 
have to be supplied at 4d. to Jd. per unit. The tanks would 
be heated during the slack hours and a thermostat would cut 
out individual tanks when sufficiently heated. Another 
suggestion thrown out by Mr. Tremain was the use of a super- 
imposed high frequency to operate buzzers which would act 
as alarm clocks and arouse inhabitants in the morning. A 
renter could be supplied with a small instrument, and by 
turning the pointer on the dial he could determine the time 
at which he wished to be called. If in a city like Bristol 
50 ooo renters of such service might be obtained at Ios. a 
year, this would furnish a useful additional revenue for a very 
small expenditure of energy. 

In conclusion, Mr. Tremain referred to various overhead 
lines which the Post Office would presumably not require when 
they could provide trunk telephones underground. He 
suggested that by a slight modification these could be adapted 
for overhead power transmission throughout the country. 


— 
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Mr. Handcock on Electrical Progress in Ireland. 


In his opening address to the IRISH CENTRE OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS last Friday, the chairman, 
Mr. E. C. Handcock, dealt with the future of the Centre and 
of the electrical industry in Ireland. After referring to 
the scheme for utilising the power from the River Bann, 
of which we gave some particulars in our last issue (p. 489), 
the lecturer dealt with the River Liffey scheme, which, he 
said, had been a subject of much discussion. The Centre and 
other engineering associations had discussed its possibilities, 
and they were now awaiting final recommendations. It 
was to be hoped that the decisions, covering the method 
of finance and control, would be taken and published without 
delay. These decisions would be very important, as they 
would form a precedent to other schemes, and, seeing that 
the water power was a national resource, he hoped that 
national money (at least to some extent) would be applied 
to its development. It was reasonable to assume that in 
I2 Or I5 years, after a considerable portion of the capital 
had been repaid, the scheme would prove a valuable source 
of revenue to the nation. . | 

Two Patbs Open to the Centre. 

Mr. Handcock then referred to the recent change of Govern- 
ment in Ireland and its effect on work of the Centre and 
the profession generally. The Irish Centre was composed 
of electrical engineers of all branches of electrical work, 
with one exception, and numbered 148. It was on this 
small body of men that the community relied for its supply 
of electricity, covering light, industrial power, tramways, 
telephones, telegrams, railways, signalling, etc.—in fact, 
there was not a profession or trade that was not in a major 
or minor degree dependent upon them. There were two 
paths open to this Irish Centre. One, that of apathy— 
allowing others to accept responsibility ; the other, to accept 
manfully their responsibility, and further to make it clear 
to all concerned that their members could not reasonably 
be expected to carry out and be responsible for the appli- 
cation of technical rules and regulations unless the Irish 
Centre had a voice in their framing. | 

: The change of Government was going to be beneficial to 
the Irish Centre in the ratio that they themselves accepted 
responsibility, and he urged the necessity for a definite under- 
standing between the Institution and the Government depart- 
ment responsible for the technical regulations governing 
the generation of electricity. 


Electrical Manufacture in the I.F.S. 


Another matter with which Mr. Handcock dealt was the 
possibility of electrical manufacturing in the Irish Free State. 
He regretted that, with the possible exception of one small 
company, he knew of nobody attempting electrical manufac- 
ture. That was a most unhealthy state of affairs. In his 
opinion the change of Government would give a strong in- 
ducement that was previously absent. The Government 
departments would be in a position to place contractà at 


, home, and these would help the manufacturer to start with. 


Without such contracts it would be difficult to face outside 
competition. 
To Encourage Rescarch. 


Mr. Handcock also advocated the establishment of a bureau 
of inventions and a research department. He urged the 
establishment of a laboratory at each of their electrical 
engineering training colleges. Tens of thousands of pounds 
of national money were annually expended in technical 
colleges covering the first step in the education of young 
electrical students, but for the second, and nationally more im- 
portant step, not a penny had been expended. In consequence, 
young men had to leave the country to gain the necessary 
knowledge and experience, and they seldom returned. 

They in Ireland were relatively a small community, and 
starting at a most critical period in their economic develop- 
ment, but they were starting free from precedent and vested 
rights. That was a combination that made for efficiency. 


; Clifden Wireless Station. 


We regret to notice that the CLIFDEN WIRELESS STATION, on the 
west coast of Connemara, has been again captured by a band of 
Irish “ Irregulars.” The station was seized and badly damaged by 
the same forces some months ago, but they were ejected, and its 
recapture indicates that the advocates of loot, arson and murder . 
are still predominant in that part of Ireland. 
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Reviews. 


Electrical Engineering Testing. By С. D. ASPINALL 
Parr, M.Sc. (London: Chapman & Hall). Fourth 
Edition. Pp. xii+691. 16s. net. 


The earlier editions of this book have been prized by 
practical testers on account of the large number of tests 
described and the simple and direct instructions that are given 
іп іє The present edition contains 132 pages of extra matter, 
mostly relating to alternating current work. A great deal 
could be said in praise of this book and of the condensation 
into one volume of so many matters relating to electrical 
testing, but a reviewer is more usefully employed in pointing 
out defects than in dilating upon obvious excellences. 


Characteristics of D.C. Generators. 


There are twenty-six pages devoted to the determination of 
the characteristics of d.c. generators. The magneto, the 
separately excited, the series wound, the shunt wound and the 
compound wound dynamo are all treated separately. The 
manner of treatment leads to a great deal of repetition. If 
this had been avoided the space saved might have been occu- 


. pied by several matters that are unfortunately omitted. For 


instance, no directions are given to tester to sce that the brushes 
are put at the neutral point before the characteristic of the 
machine is taken, or in default of this, that a record be taken 
of the exact position of the brushes with respect to the neutral. 
Figures that purport to give the characteristic of a d.c. 
generator on which no observation as to brush position has 
been taken mean little or nothing. The methods of finding the 
neutral point should be recounted and the effects of bad brush- 
spacing and bad brush-bedding should be described. There is 
no test given to determine the amount of drop in voltage on 
full load due to field distortion. The effects of armature 
resistance are referred to over and over again, but the effects 
of armature distortion, of commutating poles and of brush 
position, are not gone into at all. No methods are described 
for finding the best adjustment of commutating poles; though 
this is one of the most important tests of a d.c. generator. 

In section (64) the determination of the magnet winding 
for truly compounding a dynamo, the method given of choos- 
ing the size of wire for the shunt coils is not one that would 
commend itself to a designer. 

In section (68) on the magnetization curve of an alternator 
on full load, the introductory note is very inadequate and 
misleading. The distinction it makes between ‘armature 
reaction and armature reactance would not be understood by 
anyone unfamiliar with the subject. In section (70) the 
author himself leaves out of account the armature reaction. 

In Fig. 68 the author gives the points V and E as if they were 
always in a radius OE whereas EV should always be parallel 
to a fixed line OB. If we could neglect the saturation of the 
iron and if the synchronous impedance remained constant for 
all power factors (two assumptions which can hardly be made 
in practice) then the length of VE would give the drop in 
voltage as a scalar quantity; but it is difficult to understand 
why the author should have chosen such an uninstructive 
diagram in preference to other well-known diagrams in which 
the quantities are given in their correct phase relations. 


Further Criticisms. _ 

The description of the Hopkinson test of two alternators 
mechanically coupled is rather disappointing No instructions 
are given as to how to determine the phase displacement be- 
tween the two field magnets so as to obtain full load at the 
desired power factor. 

A good description is given of the method of finding the 
position of a fault in a magnetizing coil by means of the 
kick obtained through the fault from each end of the winding. 

The phrase ‘‘ stray power ” is used by the author in an 
old-fashioned sense. In modern writings '" stray power ” 
means the power wasted at full load on losses other than those 
measurable in no-load tests and does not include the no-load 
iron loss. 

Section (99) gives some directions for the testing of the 
efficiency of synchronous and asynchronous single phase 
motors. Fig. 99 presumably is intended to give the con- 
nections for the asynchronous tvpe but it shows no method 
of starting. Nothing is said about the self-starting type of 
synchronous motor. 

Section (тот) on the determination of the performance of an 
induction motor gives a rather old;fashioned circle diagram 
in which the vectors rotate the wrong way round. The 
Behrend form of the circle diagram is much simpler and more 
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satisfactory from the theoretical point of view. The author, 
would do well to substitute it for Fig. 102 in future editions. 
On page 279 no directions are given to determine which of the 
wattmeters used in measuring three-phase power is reading 
negatively. The note on the subject is exceedingly unsatis- 
factory. It gives just the kind of instruction that leads to 
slipshod testing. 

The method given of finding '' whether a resistance is truly 
noninductive ” is not very sensitive. A better way is to put 
a condenser in series with the moving coil of the wattmeter 
and measure the reactive component of the current. 

In section (116) dealing with circuits containing capacity and 
inductance in parallel, no mention is made of the case where 
C =L/R? and the resistance of both circuits is the same. 

In section (117) the method of measuring the reactive current 
and the description of the methods of measuring self-induction 
leave much to be desired. 

Sections (146) to (152) on the testing of rotary converters 
are incomplete. No account is taken of the reactive 
voltage in the transformers and no commutation tests are 
described. The precautions to be taken when two rotaries 
are run back to back on a Hopkinson test should be included. 

The construction of some of the sentences is very weak, and 
their meaning by no means clear. What, for instance. is the 
meaning of the following sentence quoted from page 447? 
““ In fact, the more peaked the e.m.f. curve, or the more 
nearly it approximates to a sine or even triangular curve, the 
less will be the losses occurring.in such appliances and the 
greater will be what is called the ' form factor.’ "' 

Of the book as a whole it may be said that it und ubtedly 
supplies a want for there are many matters contained in it 
that are not easily found elsewhere. The pity is that faults 
such as those meutioned above prevent it from reaching a 
higher standard and shake the confidence of the reader when 
he is looking up matters with which he is not familiar. 

MILES WALKER. 


The All-Electric Age. Ву Арлм Gowans WHYTE. 
(London: Constable & Со.): Pp. xii+242. 75. ба. 

If this book is judged by its title (always a dangerous thing 
to do) it might be conceived as an essay of imagination. 
For the all-e.ectric age is not yet; and many steep paths and 
awkward turnings will have to be achieved before it is reached. 
But we understand from the publishers’ wrapper that Mr. 
Whyte has written ''a book about electricity in action. It 
describes in simple language what electricity is doing and what 
It shows how electricity 
brightens our homes and eases the burden of domestic labour ; 
how electricity plays its part in making transport by road or 
rail or sea more speedy and comfortable ; how it improves 
industrial conditions and increases output; how it ministers 
to health, brings men, cities, nations and continents closer 
together, and enters as a beneficent agent in a hundred phases 
of the every-day life of the world." We therefore turned to the 
contents with some degree of eagerness and we may record that 
our expectations were not disappointed. 

Generally speaking, the book is not technical ; it is largely 
historical, which is a little inconsistent with the title, and the 
author cannot refrain from giving the Government its 
full share of the blame for the backwardness of the British 
electrical industry. But as he remarks “ the story of electrical 
legislation is particularly depressing " ; and we recommend 
everyone to turn without delay to the chapters on '' Pioneer 
Days in Electric Light and Traction, the Industrial Uses of 
Electricity, the Growth of Central Power Stations, Modern 
Electric Light, Heating and Cooking, the Labour-saving 
Home and Electricity in Communication." They will discover 
much that is amusing and instructive. 


A Book for the Inquirer. 

Mr. Whyte is to be congratulated on the result he has 
achieved. Electrical engineers will find much of what is said 
a twice-told tale, but the book is not primarily for them. To 
those many others who are becoming more and more interested 
in things electrical it will be a book to be bought, read and 
kept. For the author has achieved the difficult task of ex- 
plaining technical matters in every-day language and before 
that success all other criticism must bow, and more than 
that the book is accurate, but not dull. 

We recommend our readers to buy the book for two reasons : 
One, that they may read the chapter about the future to 
acquire insight and courage. Two, that they may press copies 
on those friends who want to know at inconvenient moments 
about something electrical, with the advice: ‘ Read this! 
It's all there. Here's an easy chair.” 
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* C.G.S.” Relay Graphers. 


The frequent appearance in the world’s electrical Press of articles 
on the subject of the measurement of kilo-voltamperes and power- 
factors shows that the necessity of being able to measure and record 
these quantities is universally acknowledged as indispensable for the 
efficient running of generating stations. Though every engineer is 
aware of this necessity, the demand has not yet overtaken thesupply, 
and some details of a new recording phasemeter, which is made by 
the OFFICINE MECHANISCHE ITALIANE, and marketed in this country 
by O. E. MALINVERNO, will therefore be of interest. This power- 
factor meter, when connected as shown in Fig. 1 to a recording 
volt-ammeter, will cause the latter to record kVA instead of 
watts. 

This diagram shows the connections of a phasemeter (R2. ¢ R) 
and a volt-ammeter (R2KR) on a three-phase unbalanced system. 
The instrument transformers required are of the standard ratios, 
in accordance with the British specifications ; TA are the current 
transformers, TV the pressure transformers, M are the motor- 


relays embodied in the instrument, R the resistance boxes, and V — 


the fuses. 

The phasemeter consists essentially of a ““ C.G.S.” wattmeter, 
in which the antagonistic springs are suppressed and the movable 
coils M and M! are energised through the phase-shifter P, which is 
controlled by the motor-relay R (see Fig. 2). It is so arranged 
that the motor-relay keeps the phase-shifter constantly in such 
a position as to maintain the pressure (on the movable coils M 
and M!) in “ quadrature’ with the current on the fixed coils 


3 
2 
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БІС. 1. CONNECTIONS, THROUGH STANDARD TRANSFORMERS, OF A 
“ C.G.S.” P.F. RECORDER (R2¢R) AND A “C.G.S.” VOLTAM- 
METER (R2KR) ON A THREE PHASE UNBALANCED SYSTEM. 


F and F!. Under these conditions, the resulting torque on the 
spindle of the instrument is equal to zero, and so neither of the 
contacts is closed. 


Action and Power Factor Varying. 


When the power-factor varies, the resulting torque on the spindle 
will cause one of the contacts to be closed, and the motor-relay, 
which is geared to the motor of the phase-shifter, will rotate in such 
a direction as to bring the instrument again to zero. Immediately 
on reaching this position, the auxiliary circuit is again interrupted ; 
the motor-relay being geared to a pointer and pen, the instrument 
will leave an indication on the scale and a record on the chart. 
This scale and chart are calibrated in power factors. In the actual 
working, the motor-relay (which is very sensitive) is in continuous 
motion, so that the curve left by the phasemeter is never interrupted, 
but is continuous. ; 

The volt-ammeter, shown оп the diagram as R2KR, is alsoa 
standard ''C.G.S." wattmeter, connected to the phasemeter in 
such a way as to record in volt-amperes instead of watts. 


Principle of the Wattmeter. 
Fig. 3 shows the principle of operation of the '' C.G.S." wattmeter, 


which, as mentioned, is the essential part of the device shown in - 


Fig. 1. When the wattmeter is connected to a live circuit (see 
Fig. 3), electrodynamic action take place between the windings 
1—8, 2—9, so as to deflect the moving coils with a torque propor- 
tionate to the total energy of the three-phase circuit. These 
deflections, which cover a very small angle, are transmitted by 
means of tbe shaft 4 to the arm 3, and to the flexible plate 5 
rotating om the spindle 6: the contact is thus established through 
the disc 7, and one of the two contact pins shown on 10. As 
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the motor is geared to the pointer and pen-holder 19 through 
the worm-wheel -17, and to the wheels 15, 16 and 24, a 
record is left on the paper and an indication is shown on the 
scale 23. 

The current flowing through the auxiliary circuit A-B, which is 
completely independent of the circuit on which the measurements 


Ji. 


j 


[ 


Fic. 2. DIAGRAM OF THE “C.G.S.” PHASEMETER. 

are taken, makes motor 12 rotate in such a direction as to counter- 
balance the wattmeter torque. When the balanced torque on the 
spring 22 is thus reached, the circuit is broken again on 7. This 
happens at every variation of the load. 


Power Factor Charts. 


The combination of the “ C.G.S.” phasemeter with the- 
'" C.G.S.” volt-ammeter, as shown in Fig. І, is, it is claimed, 
all that is needed to obtain a chart of power factor and a chart of 
the reactive power in kilovoltamperes. Though a chart of the 
kVA is interesting to all power station engineers, supply authorities 
are more interested in the metering of the kVA and the maximum 
demand in kVA. The “ C.G.S.” phasegraph is, it is claimed, 
particularly suitable for this purpose. 

To obtain such results, it is only necessary to substitute for the 
volt-ammeter, shown in Fig. 1, an ordinary watt-hour meter for a 
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three-phase unbalanced load, together with a maximum deman | 
indicator. In this case the phasemeter will record the power factor. 
the watt-hour meter will register volt-amperes instead of watts 
and indicate the maximum demand also in volt-amperes. It i. 
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interesting to note that with this last-named arrangement the 
watt-hour meter will register in volt-amperes independently of the 
power factor variations, and keep its original accuracy. 

All “ C.G.S.” relay-graphers work upon the same principle, viz. : 
an auxiliary circuit is employed to operate the recording system, 
the relay-motor being controlled by the measuring system of the 
instrument. А very high torque being obtained, it is possible 


to have a recording system strong enough to carry a good supply of 
ink in a totally closed pen, to overcome all friction, and to make the 
instrument altogether reliable and strong, without interfering 
with the sensitiveness and accuracy of the measuring system. 


“ C.G.S.” RECORDING PHASEMETER, COMPLETE WITH 


PHASE-SHIFTER. 


Fic. 4. 


The theoretical conditions, ander which the instrument operates, 
are such that it makes the apparatus one of absolute precision. 
There are no parts that vary in any way with time. 

As the moving system has no other function than the making 
of a contact, the angle of rotation of the spindle is exceedingly 
small (about 1?) if compared with an ordinary instrument, and the 
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“ C.G.S.” RECORDING VOLTAMMETER (CASE AND 
REMOVED), 


Fic. 5. 


torque is about 50 times as great as in the case of an indicating 
instrument, so that the friction on the spindle is practically nil. 
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Correspondence. 


USE OF CONDENSER IN C.B. SUBSCRIBER'S CIRCUIT. 
To the Editor of THE ELECTRICIAN. 


SiR,—Mr. Chapple seems to have misunderstood my letter. 
The ' contribution from the condenser " was not omitted, 
but the impedance 3, 4- 7:0], was clearly stated to include the 
26 ohm winding +condenser-+receiver. It has been long 
established that calculations concerning telephonic transmis- 
sion should be based on steady state, and not transient 
phenomenon. It is therefore in order to consider the condenser 
as an equivalent negative reactance forming part of the total 
impedance of the primary circuit $, +jw/, and the explanation 
of the action of the condenser by transients is wrong. 


Mr. Chapple now doubts whether a reduction in feeding 
current accounts for a reduced E.M.F. from the transmitter. 
He showed very clearly in his original article that it does. 


Results of some tests on an induction coil were given in his 
original article, and it was stated that the inductance of the 
windings reaches a minimum value at about 1 700 cycles per 
second. Why? Experimental error sometimes accounts for 
small differences in results '—I am, etc., 


H. J. GREGORY. 
Dollis Hill. 


October 30th. " 


"PROFITABLE TELEGRAPHY." 
To the Editor of THE ELECTRICIAN. 


SiR,—I threw out the challenge to Mr. Harrison for a 
comparative trial between Baudot and Wheatstone Creed in 
perfect good faith. While representing no administration, I 
am able to requisition all the necessary facilities for such a 
test. The line will be everything that Mr. Harrison desires. 
All I ask him to do is to provide the multiplex apparatus and 
operators. If Mr. Harrison is sincere in his championship of 
the five-unit cause, this condition will present no difficulties. 


With regard to the “ Scotsman ” claims, up to the present 
time they have not succeeded in getting from their multiplex 
installation a greater output than from “ Creed.’’ Their 
normal speed is not 50 words per minute per channel, or 
anything like it. It is noticeable, moreover, that a veil of 
mystery hangs over the telegraph operations of this newspaper 
—a veil extremely difficult to pierce by any unimbued with 
multiplex principles.—I am, etc., 

ARTHUR JAMES POLLEY. 

Croydon. 


October 27th. 


Power Developments at Derby. 


On Friday last the Derby Corporation celebrated with a civic 
ceremony the opening of their new FULL STREET POWER STATION. 
The station is an extension of that opened in 1908 and ex- 
tended in 1913, 1917 and 1920. The equipment consists of a 
complete 7500 kW three phase turbo-alternator set by C. A. 
Parsons & Co., and the necessary electrical control gear by the 
British Thomson-Houston Co, Steam exhaust and feed water 
piping have been supplied by Aiton & Co. of Derby. 


The condensing plant for the new set is situated in the basement, 
directly underneath the turbine. It has a cooling surface of 9 500 
sq. ft. and is designed to deal with 72 ooo Ib. of steam per hour. This 
plant is supplied with cooling water by a motor-driven pump of 
195 Н.Р. delivering 500 ooo gal. of water per hour. 


The main switchgear is of the totally-enclosed type and is housed 
in an annexe, being operated electrically from panels on a main 
gallery of the turbine room, the panels for the new set including 
the well-known B.T.-H. Tirrell regulator. 


In the Assembly Rooms later the Chairman of the Electricity 
Committee, Ald. W. G. Wilkins, J.P., gave an outline of the growth 
of the electricity undertaking in Derby, the account being one of 
continual development since 1896. Tribute was paid to the valuable 
services of the Chief Electrical Engineer, Mr. T. P. Wilmhurst. 
15 878 346 kWh were sold from this station last year. Since 1903 
the coal consumption per unit generated has been reduced by nearly 
75 per cent. and now stands at the very efficient figure of 2? 1b. per 
unit. 


^ 
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Labour's Move to the Left. | 


By Sir ERNEST BENN. 


The contents of the official LABOUR PARTY ELECTION PROGRAMME 
is a matter of genuine regret to that great body of enlightened 
industrial opinion which had begun to look forward to a period of 
greater wisdom in all those matters which concern the relations 
between employers and employed, and the welfare of the com- 
munity as a whole. Some of us were hoping that in recent years 
sufficient evidence had been accumulated of the change of outlook 
on the part of the employing classes to. render unnecessary a reten- 
tion by the wage-earners of all those Marxian theories which were 
the direct product of the lack of knowledge and foresight of the 
captains of industry of the early Victorian period. Whereas in the 
last generation it was difficult to find an employer who was not 
opposed to Trade Unionism, it is now equally difficult to discover 
anyone with experience of industrial matters who does not regard 
the organisation of labour as a necessary instrument of progress. 
Since the publication of the Whitley Report, the better part of the 
whole industrial world on both sides has been strenuously at work, 
developing in a thousand ways, schemes for co-operation between 
employers and employed by means of which Labour and Capital 
would advance together, offering an ever-improving service to the 
community with mutual advantage to themselves. 


Now an election is suddenly thrust upon us, and with a callous 
disregard of all the progress of the last six years, the Latour Party 
takes a sudden move to the left, and makes it necessary for every 
true friend of Labour to oppose with all the force at his command 
the return to Parliament of any Labour candidate who may present 
himself. Nine-tenths of the official Labour programme could be 
accepted without much hesitation by the average elector. It 
represents aspirations to which we should all subscribe, although 
we might, and probably should, differ as to means. Even a phrase 
like “ War on private enterprise," does not frighten most of us; it 
is vague, it may mean anything, and in the minds of most of the 
working classes it merely refers to the abuses which undoubtedly 
creep into the profit-making system. But there are two spgcific 
, and definite proposals in the Labour Party Programme whicW are 
so impossible, and so destructive, that all sane men and women are 
perforce driven to discard for the time being every suspicion of a 
conciliatory attitude, and to put the whole of their energy to the 
defeat of any candidate who calls himself a member of the Labour 
Party. The capital levy, coupled with the reiteration of the “ right 
to work or maintenance,” are two proposals either of which would 
bring civilisation to an end, 


The Capitel Levy. 


If it were true that by means of a capital levy the National Debt 
could be written down to reasonable proportions, taxation could be 
brought back to a moderate scale, and trade prosperity could be 
assured, then none of us would object to a capital levy. The 
attempt in some quarters to show that this can be done is the most 
dishonest manceuvre in the present political campaign. Dismissing 
Mr. Sidney Webb's new-found solicitation for the welfare of the 
capitalistic class, there still remains a big body of uninformed 
opinion which is attracted by the simple arithmetic of the advocates 
of the capitallevy. There is a sort of superficial justice in the idea 
that the millionaire should write a big cheque, and that the Chan- 
cellor of the Exchequer should apply the proceeds to the reduction 
of the National Debt. Every one of us is attracted by the idea of 
extracting from the tradesman, who has in recent years fattened on 
our necessities, some of his ill-gotten gains, so that our rates and 
taxes may be reduced. If the capital levy were as simple as that, 
and if we could just arrange that the illusory profiteer should 
disgorge for the benefit of those whom he has oppressed, then none 
of us, except the said profiteer, would have a word to say against 
the proposal. But unfortunately for our simple-minded Labour 
statesman, things are not quite so easy as they seem. 


Splendid Electioneering. 


Happily in this matter of a capital levy, we have not only the 
argument and the theory of the matter, but we are fortunate 
in possessing the actual experience of other people, and are able 
to demonstrate from the happenings of our own time exactly 
what the proposal involves. It is worse than useless to attempt to 
defeat the capital levy bv whining about confiscation, The proposal 
is put forward with such cunning that the confiscation line of 
argument is not calculated to appeal. It is only proposed to touch 
those amongst us who are the happy possessors of £5000 worth 
of property. This is splendid electioncering, because, of those who 
will drop the fatal ballot papers in the box, it is safe to assume that 
not more than one in a thousand is the possessor of anything like 
this sum of money. Most people would take the view that if it 
were possible to benefit the whole community, if it wcre feasible to 
rid the nation of an intolerable debt by some enforced sacrifice on 
the part of one man out of every thousand of us, then the thing 
should be done. "The newspapers, therefore, which are crying out 
about confiscation are rcally strengthening the case for the capital 
levy, rather than doing anvthing to defeat it. 


The real fact is that you cannot confiscate capital on a large scale 
in this way; the capital refuses to Бе confiscated, it simply dis- 


* 


appears. One or two simple illustrations are sufficient to demon" 
strate this. 


Consols at 40. 


If the public were of opinion that the Labour Party was really 
likely to win the coming election, and that a capital levy would be 
put into force, several things would happen at once. To begin 
with, War Loan would drop to eighty, and Consols would be marked 
round about forty. The red-tied agitator would represent this as 
a capitalistic dodge, but in point of fact it would be nothing but 
the natural workings of the common instinct of self-preservation 
which no Labour Party can eradicate from the human composition. 
The holders of War Loan or Consols, could not be prevented, nor 
could they be blamed, for endeavouring to convert their property 
into some form where it would be less exposed to danger. Some 
of them might be tempted to adopt the German habit of sending 
it abroad. Years of skilful regulation and restriction on the part 
of the German Government, goaded and assisted by all the financial 
experts of the world, have failed to stop the workings of this natural 
process, but if we assume that Mr. Sidney Webb, and the intelligents 
of the Labour Party are cleverer than all these people, and could 
devise means which would prevent the export of British capital, 
that does not dispose of the difficulty. The owner of {6000 of 
War Loan cannot be prevented from spending the odd {1 ooo in | 
holiday-making, nor in reversing his domestic policy, and acceding 
to the oft-refused demands of his wife and children, for all sorts of 
transitory enjoyments which he has hitherto thought it wise to 
deny to them. The mere threat from responsible quarters of a 
capital levy would be sufficient to promote an orgy of spending 
and wealth-wasting, such as has actually occurred in Austria and 
Germany during the last three years.  Instcad, therefore, of reduc- 
ing the national debt, the capital levy would, in these cases, merely 
result in the disappearance of vast masses of wealth which otherwise 
would remain at the services of the State and continue to be 
taxable. | 

A Stupid Notion. 

The ramifications of the troubles involved in the depreciation of 
Government stocks, inseparable from this proposal, are too wide 
to attempt to discuss in a single article, but it will be obvious that 
the effect upon the national balance sheet itself is simply disastrous ; 
the dropping of ten or twenty points in the value of Government 
securities would so worsen the position of the National Treasury 
as to increase and not decrease taxation. 


The Exemple of Austria. 


The capital levy has been tried in Austria, and has failed. Austria 
should be studied more closely, and its experience made more тгееіу 
available for. political students everywhere. Austria differs from 
Russia only in that it has not renounced capitalism. The various 
forms of socialistic government which have succecded the monarchy 
have tried, as would the English Labour Farty, to work the com- 
munistic propramme on a basis of capitalism; they have now 
reached the point where the lowest form of labour receives in wages 
£25,000 a week ; wealth in terms of money has been distributed on 
a scale unprecedented in history, and the art of arithmetic has 
been stretched to its limit, but the millennium has not arrived. 

A still more useful illustration of the real workings of the capital 
levy is available from Switzerland ; there the legislature has rejected 
the proposal, but the Socialists are strong enough to have forced 
upon the people a plebiscite. The mere announcement of a plebis- 
cite has, as is now well known, knocked down the values of the 
national securities by a figure which mcre than balances the sum 
that it would hope to raise by means of the capital levy expedicnt.. 


A Picture and Voice Film. 


Demonstrations have taken place in Berlin of an invention to com- 
bine PICTURE and VOICE on the screen. According to the '' Man- 
chester Guardian Commercial " the invention is due to Hans Vogt, 
Dr. J. Engl, and Mr. Joseph Masolle, and promising results have 
been secured. The sound waves act on a set of microphones devoid 
of any membrane. and the conductivity of an incandescent эпе 
is varied under their impact, sound vibrations being converted 
into electric waves. As the variatidns of conductivity are ex- 
tremely small, radio amplifier tubes have been provided. The 
electric waves thus reinforced are allowed to act upon and to 
control the light of an electric lamp, which passes through a narrow 
slit and falls on a section of the film Fand as it moves past. The 
flm containing the picture thus receives the record of the voice 
in the form of variable shadings, so that perfect svnchronism is 
insured. . In order to reconvert this optical record of the voice 
into sound waves of the same kind as those corresponding to the 
original sound, the light of a steadily burning lamp is made to pass 
through the variable shadings of the sound record, and, after being 
made to fluctuate correspondingly, it strikes a photo-electric cell, 
where it is reconverted into a sequence of electric waves. These 
act upon the membrane of a loud-speaking telephone, performing 
the final reconversion into sound and reproducing with remarkable 
faithfulness the original voice. 

[ . D 
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WHAT OUR MANUFACTURERS ARE DOING. 


English Electric Switchgear. 


A recent catalogue of the ENGLISH ELECTRIC Co. deals with 
ironclad oil-break switch pillars and discloses some interesting 
modifications in design and construction. A typical ironclad 
switchgear made by the firm is illustrated in Fig. 1, which shows a 


switchboard designed for use in a colliery power station. This 
covers not only the control of high tension three-phase circuits, but 
provides the necessary flexibility for dealing with low tension double 


Fic. 1. ENGLISH ELECTRIC DRAW-OUT SWITCHBOARD CONTROLLING 
GENERATORS AND FEEDERS FOR LONDONDERRY COLLIERIES. 


or triple pole distribution for alternating and direct current, Pro- 
vision is made not only for automatic switching operations but for 
the various combinations of instruments and indicators with their 
transformers which may be required for the control of generators, 
feeders, motors or other plant. It is claimed for the switchgear 
thus obtained that all live parts are mechanically and fire-proofedly 
enclosed and are suitably interlocked to prevent accidental access. 
There is entire protection of the apparatus from moisture, dust or 


SwitcH PILLAR WITH AMMETER, VOLTMETER AND Рот 
CARRIAGE WITHDRAWN AND COVERS OFF, 


Fic. 2. 
TRANSFORMER, 


gases, It can easily be assembled on the site, is extremely compact, 
and can be altered or added to with case, 

м. A typical switch pillar in a dismantled condition, such as is 
recommended for this class of work by the companv, is shown in 
Fig. 2. It will be noticed that the sliding carriage is withdrawn and 
locked so as to isolate all the exposed conductors. The cast iron 
bus bar chamber contains the stationary contacts of the isolating 
switches and has supporting feet carrying slides to receive the 


carriage bearing the oil switch with its opening mechanism and 
automatic releases and the moving contacts of the isolating switches. 
The sliding carriage is operated by a lever, which on being depressed 
causes it to move forward, thus opening the isolating switches and 
rendering the oil switch safe for inspection ; a system of interlocks 
is provided, which prevents access to the oil switch until it has been 
isolated in this manner. If necessary, the sliding carriage can be 
completely removed and a spare one substituted. Although the 
current carrying parts are completely enclosed under working 
conditions, special attention has been given to rendering every part 
fully accessible for examination. » 

The oil switch is of the free handle type, so that the overload trip 
is free to operate immediately contact is made. The well-known 


: spring tank suspension of the company is used to minimise the risk 


of explosion and to reduce the oxidisation of oil and the absorption 
of all moisture. As already mentioned, adequate interlocks are 


. provided and a buffer resistance can be fitted if required to limit the 


current rush when closing the switch. 


The Brolt Neon Spark Gauge. 


Until comparatively recently there was no instrument available 
for testing the state or operation of a sparking plug under normal 
working conditions, but the Brolt neon spark gauge, which is 
supplied by Вко1т, Ltd., andis manufactured by-SIEMENS BROTHERS 
and Co., has been designed for the purpose. 
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THE BROLT IGNITION GAUGE. 


^. gauge itself consists of four components :—The ebonite. 
container, the neon tnbe, the steel wool conducting material, and 
the brass cap. The tube is about 24 in. long and } in. diameter, 
blown to thé required shape. It is somewhat constricted in the 
centre in order to increase the brilliancy of the discharge. Nickel 
clectrodes are sealed in at either end, and to each is attached a 
connecting wire. The steel wool serves a dual purpose. It forms 
a resilient packing for fixing the neon tube into the ebonite con- 
tainer, and is the conducting medium by which the current is 
conveyed through the electrodes. The brass cap secures the tube 
in position and forms the contact base of the spark gauge. 


Method of Operation. 

When the cap of the Brolt neon spark gauge is brought into 
contact with the sparking plug it is immediately influenced by the 
oscillatory discharge from the magneto whenever a spark passes in 
the ordinary course of ignition and if everything is normal a red 
flash appears at regular intervals. Should the plug have become 
carbonised, or if the points are too close, the neon tube will only 
flash feebly or intermittently. If the points are too far apart the 
potential is raised and the flash will be extremely lurid in colour. 
Thus the motorist is enabled immediately to visualise the spark 
operatior from his plugs while the engine is running. 


Electricity at the Motor Show. 


Among the wide range of electrical equipment for use on motor- 
cars which will be visible at the annual motor exhibition which 
opens to-day at Olympia is an entire range of new and modified 
C.A.V. electrical productions. These, which are of course exhibited 
by C. A. VANDERVELL AND Co., embrace dynamo lighting, starting 
and ignition systems, all employing separate components of the 
circular design. A new departure shows combined lighting, dynamo 
and starter units, which incorporate the improved type of 
distributor with coil ignition made by the firm, Circular dynamos 
with eccentric armaturcs and base plates to magmeto spindle heights 
are also on view. There are several new designs in switchgear, 
including self-contained controls for dynamos and ignition systems, 
while a full range of C. A.V. lighting and starting batteries shows how 
the Willard threaded rubber insulation may be adapted to every 
British and American car. A new range of head lamps, and side 
lamps with concealed wiring which can be detached without un- 
soldering any connections, are also on view. 

FULLERS UNITED ELECTRIC Works, Lrp., are showing a range of 
their Sparta batteries, to which we referred last week. They also 
have on view a series of their patent block type accumulators for 
automobile lighting and ignition, and car lighting batteries, plate 
type accumulators for lighting and ignition, and dry and inert 
ignition batteries. In their wire section they are showing brass 
and aluminium lighting wires and high and low tension rubber- 
covered magneto cables. There are of course the usual range of 
starting sets, headlights, tail lights, batteries, horns, speedometers, 
footwarmers, cigar lighters, and almost, if not quite, electric ranges 
in all sizes and styles too numerous to mention or describe, but all 
indicating the place that electricity is usefully playing in the motor 
car industry. 
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Another Henley Cut-out. 


A new type of single pole house service cut-out has recently been 
introduced by W. T. HENLEY'S TELEGRAPH Works Co., Lro., and 
once again we notice a distinct advance in the design of this ap- 
paratus. Special attention may, for instance, be drawn to the 
improved design of the Home Office type fuse carrier which is fitted 


HENLEY's 1 wo Роге Fuse SET FOR 250 V, 


with special spring contacts which provide a sliding fit in the 
terminals. : 

The model illustrated is the “ ISCO L " for зо A, but " ISCON ” 
is made for 60 A, both on 250 V circuits. These, it should be 
mentioned, are the working currents, the fusing currents being 
бо and 120 A respectively. | 

The new Henley patent slam catch and sealing device is fitted to 
the metal case, and the old worry of the badly fitting loose sealing 
pin is thus overcome. | 


Rawlplug Enterprise. 

The RAwrPLUG Co., with characteristic enterprise, had a front- 
page advertisement in the “ Daily Mail" on Friday, October 2oth 
(a reproduction of which is shown in this column). It will be 
remembered that a previous announcement showed a contented 
family group doing a job at home. The various jobs illustrated 
atythe top of the present announcement give some idea on the mani- 
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fold uses of the Rawlplug Co.'s product. In the bottom right-hand 
corner there is a coupon for copy of booklet entitled, '' Tips on Odd 
Jobs about the House," We have already reviewed this book, 
and can recommend it as a clever piece of publicity, which should 
go a long way to help the sales, not only of Rawlplugs, but all tools 
and accessories as well. 


Catalogues, Price Lists, &c. 


We have received from the GENERAL ELEcTRIC Co. a leaflet 
giving their revised prices of low and medium tension switchgear. 


Hand cranes are the subject of booklet issued by HERBERT MORRIS, 
Lro. The prices of this equipment have been considerably reduced, 

Àn illustrated price list of wireless apparatus has been received 
from the Jeary ELECTRICAL Co. Copies of this will be sent to 
those interested. 

RADIO INSTRUMENTS, LTD., have issued two pamphlets, one 
dealing with their wireless apparatus and the other with working 
diagrams of valve receiving circuits. 

Full details of the static condensers manufactured by them, 
together with a large amount of technical information, is given in a 
brochure issued by the TELEGRAPH CONDENSER Co. | 

A stock list of “ Garbe Lahmeyer"' direct and alternating 
current motors is to hand from Justus Еск and S. Brook. Copies 
of this list, together with trade terms, will be sent to any of our 
readers who are interested. E zo 

“ Modern Pump Installations ” is the title of a pamphlet issued 
by the AvAMORE ENGINEERING Co., LTD. Its interior deals with 
the “ Squeegee ” rotary pumps made by them, but its exterior 
illustrates an installation that is far from modern. 

LIONEL ROBINSON AND Co. send us some details of their Ballsok 
Bead for insulation, purposes in hot places. Full details of this 
device, which is claimed to be a final solution of the bare wire 
insulation problem, have already been given in THE ELECTRICIAN. 


The Sun ELECTRICAL CoMPANY'Ss new catalogue dealing with 
electric fires gives details not only of their ‘‘ Sunco " models, but of 
those manutactured by a number of other electrical firms. It thus 
forms a complete reference book of what is available in this useful 
field. | , 

The SELSON ENGINEERING Co. have sent us a copy of a catalogue 
illustrating and describing, in a very complete fashion, braiding, 
winding, taping, stranding and other machines used in the electrical 
trades. They will be pleased to send a copy to anyone interested 
and we guarantee that a study of it will be well worth while. 

The principal feature of the “ Ni-fe ” lamp which is supplied by 
BATTERIES, LTD., is the“ Ni-fe " accumulator, which has proved so 
successful in miners’ lamps and for other applications where rough 
usage may be expected. A leaflet recently issued gives particulars 
of the equipment, which sounds very cheap at the price of 40s. 


ROBERT INGHAM, CLARK AND Co, have issued a pamphlet con- 
taining the latest available information concerning developments in 
insulating varnishes, enamels and compounds, The range of their 
products is very wide, and they invite those interested to subject 
them to competitive tests, being confident of what the results will be. 

A pamphlet issued by the FALKIRK Iron. Co. deals with their 
** Falco ” Silver Medal cooker, which has been designed to comply 
with the cooking requirements of a small or medium-sized family. 
The interesting point about the information contained in this 
pamphlet is that the prices of the cooker and its accessones have 
been drastically reduced. : 

Lists 317 and 319 which we have received from the FALKIRK 
1ком Co. deal respectively with “ Falco ”' electric fires and hot water 
circulators. The prices of the cheaper models in these lists are now 
practically at pre-war level and the well-knowr reputation of the 
equipment for soundness of construction and efficiency should 
therefore insure a favourable demand. 

A booklet issued by CHARLES ERITH AND Co. gives technical 
details of the Riley Stokers, which are now being used for all makes 
and all sizes of water tube boilers. ІЁ will be remembered that the 
distinguishing feature of the Riley Stoker is its conveyor tuyeres, 
whereby automatic working at all loads is secured with extreme 
simplicity of mechanism. | 

A pamphlet just issued by the BRITISH INSULATED AND HELSBY 
CABLES, Lrp., deals with aerials and aerial fittings. It should theree 
fore be of special interest to wireless amateurs and others at the 
present time. In the design of the apparatus listed- great care has 
been taken to insure easy fitting and connection and to provide 
adequate insulation on all essential parts. 

J. STONE AND Co. have sent us a handsomely illustrated and 
complete catalogue of their electrical installations for railway 
carriages. . These include dynamos of five types, spares for which 
can be obtained by simply quoting a code word or number. There 
is also a good selection of lighting fittings of an artistic and useful 
kind combined in many cases with the Holophane glassware. 
A concluding section deals with fans, of which a number of types are 
illustrated. 

WM. SANDERS AND Co. have issued a leaflet dealing with the 
“ Rushall " cable socket. Realising that an installation embodying 
costly cable and equipment is also worth the inclusion of a good 
quality cable socket, they have developed a socket forged from 
sheet metal which is first drawn to form a deep cup and then 
flattened out at the bottom and pierced to form the eye for the 


.terminal stud. In piercing this eye a patent method of sealing the 


joint to prevent the escape of molten solder when sweating the cable 
into the socket is used. It is claimed that the result has about 
50 per cent. greater mechanical strength than other similar sockets 
without any increase in weight or bulk. High electrical conduc- 
tivity brass or copper is used and a durable finish is obtained by the 
employment of a tin coating. 


| 
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Electrical Power Engineers! Association. 


POWER ENGINEER's READY 


. On Saturday last the ELECTRICAL POWER ENGINEERS’ ASSOCIATION 
(Southern Division) entertained the members of the National 
Executive Council and others at the fourth annual dinner, at the 
Hotel Cecil, London, the Chairman of the Southern Section, Mr. 
W. J. Oswarp, occupying the chair. 

Mr. FRANK GILL, President of the Institution of Electrical 
Engineers, in proposing the toast of the '' Association,” said that it 
was welcomed by emplovers as a strong adherent to the Whitley 
Councils scheme, and it would benefit all industries indirectly, 
because electricity supply was a key industry, if ever there was one. 
In the Association's training scheme there should be something 
more important than training, and that wasideals. George Stephen- 
son was not a qualified engineer, and Barker was not a qualified 
surgeon, but they had both rendered eminent service in those pro- 
fessions, and some loophole which would permit the co-operation of 
men who might not be fully qualified should be provided. 


The Association's Objects. 


Mr. W. J. JEFFERY, in reply, said that they in the E.P.E.A. had 
realised that organisation for self-protection had brought upon 
them new responsibilities to the public, to the supply industry 
and to the employers. The Association had done its duty during 
the industrial disputes-of recent years by enabling the supply to 
be maintained without any interruption, and it bad done notable 
work in connection with the investigations during the last few 
years on the training of engineers. They hoped to join with the 
s Institution on that point, and he hoped the employers on the 
National Joint Board would work with them. 


Kindred Associations. 


Mr. T. A. G. MARGERY, junior vice-president, proposed the toast 
of “ Kindred Associations," which was replied to by Mr. LATHOM, 
president of the Technical, Commercial, Administrative and Super- 
visory Workers, who said he had been connected with the trade 
union movement about 25 years, and, in common with others, 
had tried to advance the interests of the “ black-coated " workers 
and to harmonise the relations of the non-manual with the manual 
workers. He admired the courage which the E.P.E.A. had 
shown in placing a proper price on the services they rendered the 
community. There was in the workers’ movement a measure of 
s?lf-sacrifice that only those who came into contact with it could 
fully appreciate. 

More Co-operation Needed. 

The CHAIRMAN, in proposing the toast of '' The Visitors,” pleaded 
for more co-operation between the chief engineers and the E.P.E.A. 
They must organise from the chief engineer down to the manual 
workers. Mr. Lathom's Federation, when it got properly to work, 
would be a force in the industrial and commercial world. Through 
that Federation they could perhaps exercise the political influence 
necessary for the protection of their industry. Various corpora- 


TO TAKE THE LOAD. W. O. Newman. 


tions were gradually withdrawing from the Joint Boards. То his 
mind that was a suicidal policy, because sooner or later, if that 
went on, the E.P.E.A. would have to forsake the Joint Board and 
take up their case in a different manner, which would not be for 
the present good of the industry. 


A Fifth Estate. 


In reply Mr. F. H. Masters (Editor of THE ELECTRICIAN), said 
the fact that the electrical Press dealt with the aims and objects 
of the Association was not one upon which they should be con- 
gratulated. Тһе duty of the electrical Press was to mirror the 
doings of the electrical industry, to dealin a critical and descrip- 
tive way with what was going on, and the movement the 
Association represented was of such importance that the Press 
would be failing in its duty if it did not deal with it. The Press 
had been called the Fourth Estate, and the electrical Press were 
occupied with a power that was going to be the Fifth Estate— 
that was electricity supply. Мг. Gill had spoken of ideals as 
being as necessary to engineers as to any other class. Their 
ideal should be the increased use of electricity, 

In the course of the evening Mr. JEFFERY, on behalf of the Associa- 
tion, presented to Mr. J. F. and Mrs. Heslop a silver tea-service, 
cutlery and fruit knives and forks, as a token of appreciation oí 
Mr. Heslop's work during his term of office as president. Mr. Heslop 
lived in Barrow, and as the major part of the administrative work 
was done in London, it necessitated his travelling 20,000 miles last 
year. Mr. Heslop put forward the policy of getting agreements 
with the manual workers’ trade unions, and his work had left 15 
mark in the relations of the Association with external bodies. 


Aberdeen's New Tramway Offices. 


The new offices of ABERDEEN Corporation tramways in Union 
Bank Buildings were formally opened last Thursday, and a luncheon 
was given by the Council in the new offices to commemorate the 
occasion. In proposing ''The Corporation Tramways,” Lord 
Provost Meff said that the revenue for the first complete year of the 
tramways after they were taken over from the old private company 
in 1898 was £31 557, the number of passengers carried 7 364 731, 
and the mileage covered 688 611. For the past year the comparative 
figures were: Revenue, £184 618, an increase of £153 O61 ; passen- 
gers carried, 41 087 ooo, an increase of 33 722 ооо; and car mileage, 
2 252 889, an increase of 504 778. In the first year the Corporation 
took over the tramways—-the working expenses, including {6 ooo for 
wages, were £23 027, leaving a net revenue of £8 530. For the 
past year the working expenses were £137 978, including £81 000 
for wages, leaving a net revenue of £46639. The total sum that 
had been handed over from the tramways for the Common 
Good at the end of last financial year, May 31st, amounted to 
£12 000, and the sum placed for city improvements was £9 200. 
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A Scottish Electricity Agreement. 


Last week, in the Second Division ofthe Court of Session, the Lord 
Justice-Clerk and Lords Hunter and Anderson heard an application 
by Duncan's Electricity Supply Co., under sec. 1 (1a) of the 
Courts (Emergency Powers) Act of 1919. The company had 
entered into an annual agreement with the Provost, Magistrates 
and Councillors of Ballater for the supply of electricity, and it was 
now sought to suspend or annul the agreement owing to the altera- 
tion of trade conditions due to the war. 

The company became electricity undertakers under the Ballater 
Electric Lighting Order of 1914, which was transferred by Mr. James 
Duncan. The company commenced to generate electricity on 
December 23rd, 1914, but from 1914 to 1917 the work . was 
retarded owing to lighting restrictions and the high cost of 
. production. On October rirth, 1918, the company increased the 
lighting rate from 6d. to 8d. per unit, and the power rate from 
2d. to 3d., an increase in which the Council acquiesced, and those 
rates still remain. At the end of 1921 the company’s capital 
expenditure on the undertaking was £7 606, but the proportion of 
share capital, together with a loan of £700 (obtained in 1916 and 
still outstanding), was only £6 299. Although economically managed, 
and efficient, the company had never paid a dividend. At present 
rates the expenditure would, in any normal year, exceed the revenue 
by /477, due to the alteration of trade conditions through the war. 
Therefore, the company applied in July last to the Ministry of 
Transport for an Order to increase the maximum prices to 1s. for 
lighting and 5d. for power. The annual revenue would then exceed 
the expenditure by only £54. 

The application was opposed by the Council, who contended that 
the minute of agreement had not expired, that they believed that 
Mr. Duncan did not intend to make a profit from the undertaking, 
and that they were paying rates which met the increased cost of 
production. а 

Their Lordships held that the application was relevant, and 
ordered an inquiry before one of the Judges. 


Scottish Rural Telephone Facilities. 


In a letter to Mr. W. Murray Morrison, hon. secretary of the 
Highlands Reconstruction Association, the late Postmaster-Gencral 
stated that inquiry had been made with regard to utilising spare 
emergency circuits for providing telephone facilities in the High- 
lands. Steps have been taken to ascertain whether exchanges can 
be opened at Cromarty, Fortrose, Munlochy, Avoch, Portmahomack 
and Gaenies on the basis of a minimum of cight subscribers at a 
rental of £8 per annum each, covering a day service for premises 
within a mile of the new exchanges. At Thurso an exchange and call 
office was opened on the 5th inst., with communication to Wick, and 
call offices are to be established in eleven other towns and villages. 

In the case of the Orkneys, steps are being taken to ascertain 
whether it is possible to secure support for exchanges at Kirkwall 
and Stromness, and also the establishment of call offices at various 
3ub-offices at present served by a telegraph circuit. Attention is 
being given to the possibility of providing a call office at every post 
office where a telephone is in use for telegraph purposes. Since 
July, 1921, the number of call offices opened in Scotland on this 
basis is 52, and 34 have been authorised, but not yet opened. 


U.S.A. Electric Lamp Developments. 

In the past the SUPPLY VOLTAGES in the UNITED STATES have been 
more numerous than in other countries, but during recent 
years a determined and successful effort has been made to standardise 
voltages. Of all the lamps produced in 1921 872 per cent. fell 
within the standard range of 110, 115 and 120 V, compared with 
8r2 per cent. in 1920. Carbon filament lamps are gradually dis- 
appearing, and of the past year’s sales only 3°6 per cent. were 
carbon lamps, against 4°3 per cent. in 1921. Of the tungsten lamps 


79'4 per cent. were vacuum and 20:6 per cert. gasfilled, and thee 


average lumens per W increased from 10°6 in 1920 to ІІ. The 
40 W vacuum tungsten lamp is said to be the most popular type in 
North America. 

A movement has been started to reduce the variety of lamps used 
for passenger train lighting. Lamps of 30 to 34 V and of 15, 25, 
50 and 75 W size have been recommended by a committee of the 
Association of Railway Electrical Engineers. | 

The past year has also witnessed a marked increase in the use of 
the neon vapour tube lamp for lighting and signs, especially in the 
low candle-power sizes. 

The Beck searchlight arc has been improved and the diameters of 
the electrodes reduced. A 225 A size is reported by the “ Electrical 
World '" to have developed a surface brightness of 1 250 Hefner 
candles per sq. mm., or seven times that of the ordinary arc and 
about the same as the Lummer high pressure (6 atmospheres) arc. 
In a recent tungsten arc lamp there is a funnel-shaped screen on 
which the evaporated and sputtered tungsten is deposited. The 
lamp, which is available in small sizes, the spheres being about 
4 mm. in diam. in the ТА size, is used for projection purposes and is 
designed for 200 V a.c. circuits. 


* 


Work is to be started at once on the erection of high tension 
electricity supply lines in SovrH JUTLAND. The scheme has been 
under discussion for some time. : 
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Japanese Trade. 


In the official report on the commercial and industrial position of 
JAPAN during 192I and the first half of 1922, itis stated that, though 
the import figures show a decline in value, there was not, owing to 
the fall in prices, a great difference in the quantities compared with 
the previous period. In the metal business Great Britain is still a 
long way from recovering her pre-eminent position, although there ` 
has been a considerable import of construction materials for large 
buildings in the leading cities. 

Under the heading of machinery, the position of Great Britain is 
much better, and steady progress is being made, especially in textile 
machinery. During 1921 we supplied plant and machinery of the 
value of 43 983 ооо yen compared with 63612000 yen by the 
United States, the comparative figures for 1920 being 31 563 ooo and 
73 536 000 yen respectively. An interesting item was the placing 
by the Imperial Government railways of an order for 34 electric 
locomotives with a British firm. Under the contract the delivery 
date is September, 1923, and next year’s figures will probably show 
another welcome increase in the British share. 


Great Hydro-Electric Activity. 


Japan is blessed with important water power resources, and 
energetic steps are being taken to utilise them. The water turbines 
ordered during one year (from June, 1921, to June, 1922) amounted 
to about 400 ooo B.H.P., of which 300 ooo B.H.P. were ordered from 
abroad (two-fifths from America and threc-fifths from Europe), the 
remaining 100 ooo B.H.P. being supplied by Japanese works. There 
was also the big Formosan hydro-electric plant, for which five units 
of 33 000 B.H.P. each were ordered. The amalgamation of hydro- 
electric companies is said to be still going on, and it is mainly these 
large concerns which are now completing their extensive power 
schemes. Schemes of storage, requiring large and high dams, are 
being provided so as to be in a position to meet the demand for a 
continual supply of electric power, especially during the dry months, 

In regard to. railway construction and improvements, there has 
been much activity, and in pursuance of the ten years' scheme the 
Imperial Government railways are constructing 331 miles of line 
this year. One notable undertaking is the scheme of submarine 
tunnelling at Shimonoseki, on which the authorities have decided to 
start work shortly. The tunnel is expected to be finished in 1928, 
and will be four miles in length. Another important undertaking 
to be started this year is the electrification of the Tokyo-Yokosuka- 
Odawara lines, but this is to be completed by the end of next 
fiscal year. 


An English Trade Journalist on American 
Methods. 


Mr. F. E. Hamer, editor of the ‘‘ Chemical Age ” (one of Benn 
Brothers’ publications), who went to America last month as one of 
the British delegates to the annual conference of the Associated 
Business Papers of America, gives some interesting details in this 
week's “ Newspaper World" of the methods of the American 
trade press. We are not surprised to learn that Mr. Hamer is 
impressed with the immense scale of organisation, but, as he states, 
there is a vast field to cover. The editorial, advertisement, and 
circulation staffs are, he states, regiments where ours are barely 
battalions. Some firms employ from 50 to 7o men especially engaged 
in capturing subscribers, but the renewals in this forced circulation 
average only from 60 to 70 per cent., and the net result is that 
American circulations have a somewbat fictitious appearance, the 
only advantage of which is that they are able to declare a fairly high 
figure. | 

Mr. Hamer states that the British delegates to the conference were 
received with the greatest kindness, and the messages which he read 
from Lord Riddell, Lord Burnham, Earl Balfour, Lord Robert Cecil, 
Sir Ernest Benn, Mr. C. P. Scott, and Sir William Berry at the 
Banquet at the Hotel Astor left a real impression, 


R.S.A. Programme. 


- The opening mecting of the 169th session of the ROYAL SOCIETY 
oF ARTS will be held at 8 p.m. on Wednesday, the 8th inst., when 
Lord Askwith, the chairman of the council and a vice-president 
of the Society, will give an address on '' The Value of Strikes and 
Lock-Outs." On the 22nd inst., Bailie William Smith (Glasgow), 
member of the Departmental Committee on Smoke Abatement, 
will lecture on ' The Economy of Smoke Abatement,” and оп 
November 29th, Major W. S. Tucker will take for his subject “ The 
Hot Wire Microphone and Its Applications." In the Indian section, 
Mr. J. W. Meares (India) will deal with “ The Development of 
Water Power in India," on November 17th, at 4.30 p.m. The 
papers to be read after Christmas include “ Electrical Resistance 
Furnaces and their Uses," by C. R. Darling; ‘ Progress in the 
Manufacture of Refractories,” by W. J. Rees; “ Heat Resisting 
Glasses," by Prof. E. E. Turner, head of the Department of Glass 
Technology at Sheffield University; '' Electrification of Indian 
Coalfields,” by R. W. Church. Three Cantor Lectures on '' Brown 
Coal and Lignites ” will be given by Prof. W. A. Bone, and three 
Howard Lectures on “ Recent Improvements in Steam Turbines "' 
by Stanley: S. Cook. The date, time, and place of the lectures 
will be given in our '' Arrangements for the Week ” column. 
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Electricity Supply. 


WATFORD Urban Council have decided to supply electricity for 
public lighting at the hamlet of Hunton Bridge. 

A reduction of 1o per cent. on all electricity charges is announced 
by TYNEMOUTH Town Council as from the rst ult. 


Electricity rates at BOOTLE have been reduced, as from the 
5th ult., by 5 per cent. for lighting, and 25 per cent. for power. 

Application to the Electricity Commissioners for sanction to a 
loan of {18 боо is being made by DUNDEE electricity committee. 


A reduction of то per cent. on lighting charges is recommended 
by SuNDERLAND Electricity Committee as from the December 
meter readings. 

SOUTHWICK URBAN COUNCIL have applied to the Electricity 
Commissioners for a Special Order authorising electricity supply 
in Southwick Urban District. Objections by November 27th. 


In future the Electricity and Tramways Departments of CARDIFF 
Corporation are to be under two separate committees, and all 
matters connected with public lighting have been transferred to 
the public works committee. 


BunNrEY Town Council have decided to increase the amount 
for which buildings and plant at the electricity works and sub- 
station are insured by £40 ооо. The insurance of other electrical 
property is also to be reviewed. 


Negotiations are proceeding between BraAcKPoor Electricity 
Committee and the Electricity Commissioners regarding terms upon 
which the Corporation are prepared to give a bulk supply of elec- 
tricity to Lytham St. Annes. 


Negotiations are taking place between LANCASTER Town Counci 
and the Disposals Board with rcgard to the proposed purchase by 
the Council of the power station at the National Projectile Factory 
as a generating station for the district. 

MAIDSTONE Electricity Department have decided to hold an 
electrical exhibition at an éarly date. It was proposed to hold it 
from the 13th- 18th inst., but on account of the General Election 
the date has been left open for the preserft. 


The Minister of Transport proposes to confirm the Special Order 
authorising the CHUDLEIGH ELECTRIC LIGHT AND PowER Co. to 
supply electricity in the parish of Chudleigh, in the Newton Abbot 
Rural District. Objections by November 18th. 


In view of the impending general election, the Electricity Com- 
missions have postponed until Tuesday, November 21st, the local 
inquiry into the NORTH WALES AND CHESTER ELECTRICITY DISTRICT, 
which was to have been held at Llandudno Town Hall on the 
I4th inst. 

At a meeting of PRESTON Town Council last week, the Mayor, 
as chairman of the Electricity Committee, stated that the contract 
time for the completion of the new electricity works was 45 weeks 
from the signing of the contract. and a start on the work would be 
made this week. 


SEATON ratepayers are determined to have electric light, and a 
limited liability company is to be formed by the committee, who 
drew up a scheme for the consideration of the Council, who, however, 
as we stated last weck, considered the undertaking of too speculative 
a nature to embark on at the ratepayers' risk. 


Owing to the growing demand for electricity in MALTON, the 
Northern Counties Electricity Supply Co. have found it necessary 
to build a new power station in the centre of the arca of supply. 
A site in the urban district of Norton has been acquired, and it is 
expected that work on the new station will shortlv be started. 


The streets of GREAT HarwooD are now electrically lighted, and 
it is expected that at an early date the majority of business houses 
will be supplied with electricity. The supply is being received 
from the Whitebirk generating station of Blackburn Corporation, 
and last Friday, Councillor J. Bentley formally switched on the 
current from the municipal sub-station. 


The following have been elected directors of the company which 
is being formed to supply FIVEMILETOWN (Co. 1 yrone) with electricity. 
Major-General Montgomery, Messrs. J. Cullinan, J. Taverner, S. 
Breadon, J. Martin, W. J. Gillespie, D. М'Сайгеу, T. W. Carson, 
R. S. Andrews, and J. W. Johnston. Messrs. Taverner, Breadon 
and Carson have been appointed a sub-committee to deal with 
contracts, etc. 


CANNOCK URBAN COUNCIL are applying to the Electricity Com 
missioners for a Special Order to extend the area of the supply 
under the Cannock Electric Lighting Order, 1901, so as to include 
Rugeley Urban District, part of Brownhills Urban District, the 
parishes of Brereton, Cheslyn Hay, Hatherton, Huntington, and 
parts of the parishes of Penkridge, Kinvastin and Grest Wyrley, 
to authorise increase of maximum prices, etc. Objections by 
November 21st. s 


A protest was made at the meeting of BooTLE Corporation last 
week against the proposed ratification of the agreement under which 
Liverpool Corporation would supply electricity through mains in 
Bootle to Waterloo and Crosby. Mr. J. Scott, chairman of the 
Electric Power and Lighting Committee, pointed out that the 
Flectricity Commissioners could compel the borough to take its 
electricity from Liverpool, and also to allow current to pass through 
Bootle mains to Waterloo. The agreement was then approved. 
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Regulat:on of Road Vehicles. 


‘In the course of a long commentary on the second interim report 
of the Departmental Committee of the Ministry of Transport on 
the regulation and taxation of road vehicles, the General Purposes 
Committees draw attention to the provision made for giving financial 
assistance towards the improvement and upkeep of the roads of the 
country. No such assistance has, however, been given to tramway 
authorities, who are compelled to maintain that portion of the road 
over which the cars travel, notwithstanding the increased wear and 
tear to which such portion is subjected by the extended use of both 
heavy and fast moving motor vehicles. Increase of speed and weight 
of such vehicles would add considerably to the cost of construction 
and maintenance of tramway tracks, and it appears unreasonable 
that tramway authorities should be expected to improve, in the. 
interest of motor owners and drivers, that part of the roadways for 
which such authorities were made responsible by an Act passed over 
fifty years ago. 

Increases in Speed Limits. 


The proposed removal of the motor speed:limit, in its relation to 
tramway services, would probably result in an increase in the 
number of accidents to pedestrians in the case of persons passing 
between the pavement and stationary tramcars. Over 80 per cent. 
of the number of accidents directly due to vehicles passing on the 
near side of tramcars at stopping places are attributable either to 
light motor vehicles or to bicycles. Speedis, therefore, an important 
factor in connection with accidents at such stopping-places and the 
absence of a speed limit would no doubt tend to increase the dif- 
ficulty in taking successful action against drivers for wanton driving. 
Moreover, accidents occurring with cars driven at high speed must 
increase the serious nature of such accidents. 

Among the recommendations made, and adopted by the County 
Council,.are (1) that tramway authorities who are compelled to main- 
tain that portion of the road over which the cars travel should be 
afforded financial assistance from the Road Fund, having regard to 
the increased wear and tear to which such portion of the road is 
subjected by the extended use of both heavy and fast-moving 
motor vehicles ; and (2) that it is desirable that a maximum speed 
limit should be retained throughout the countrv, the present limit 
being retained in urban districts. 


Institution Notes. 


The Annual Festival of the ELECTRICAL TRADES BENEVOLENT IN- 
STITUTION has been postponed from November 15th to Wednesday, 
November 29th, owing to the General Election. Sir James Kemnal 
is the President of the Festival, which will be held at the Trocadero 
at 7.30 precisely. 

The Sessional Examinations of the INSTITUTE OF COST AND WORKS 
ACCOUNTANTS will take place from December 4th—6th, and will be held 
in London, Manchester, Birmingham, Sheffield, Glasgow and Bristol. 
Application should be made on Form '' C," obtainable from the 
Secretary, 38, Grosvenor Gardens, at least 21 days before the date 
of examination. 

A lecture entitled ‘‘ Water Power in the Highlands ” was delivered 
by Prof. Magnus Maclean at a meeting of the SCOTTISH ENGINEERS’ 
ASSOCIATION held in Glasgow last week. In the course of his 
address, Prof. Maclean described some of the power undertakings 
already in existence, including those at Foyers and Kinlochleven, 
and also dealt with some of the schemes that are materialising at 
present, particularly the Lochaber and the Grampian water power 
schemes. 


Patent Protection Scheme. 


In a communication from the Institute of Patentees emphasis i5 
laid on the IMPORTANCE OF DEVELOPING PATENTS and the need {ог 
the protection of inventors' ideas. The Institute, which has been 
established for this purpose, has organised a scheme for protecting 


"the result of the work of its members and to help them to get into 


touch with likely manufacturers. The Institute is affiliated to the 
National Union of Manufacturers, itself an important and active 
organisation. The entrance fee for full membership is £3 3s., and 
the annual subscription £2 2s. There is no entrance fee for Asso- 
ciate membership, and the annual subscription is £1 15. The sup- 
porters of the Institute can send up patents, and they can obtain 
reports upon them from men who are experts in different branches. 
The services of the officials of the Institute are given free. The 
Organising Secretary of the Institute, which claims to have nearly 


I ooo members, is Capt. G. Drury Coleman, 44, Great Russell Street, 
W.C.r. 


Certain reductions are to be made in electricity charges at 
BRiGHTON, though some of the recommendations of the Electrical 
Engineer were not approved by the Council No alteration is to 
be made in the present flat rate charge for lighting or in the sliding 
scale rate, except that in the case of consumers of over 30 ooo units 
per annum the charge is to be reduced from 334. to 3d. per unit 
as from the September meter readings. The suggested grouping 
of the accounts in the cases of firms having several shops or places 
of business has not been approved, but from the September meter 
readings the rate for power has been reduced from 2d. to 14d. per 


unit and the supply to the tramways undertaking from r'95d. to 
I.75d. per unit. 
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Business Items. 


The directors of the WESTMINSTER ELECTRIC SUPPLY CORPORA- 
TION have elected Mr. Gerald Balfour to a seat on the board in 
place of the late Mr. Montague Gluckstein. 

Mr. William Garrett has retired from the firm of LENG AND 
GARRETT, electrical engineers, Rotherham, and the business will be 
continued by Mr. Fred Leng under the style of F. Leng and Co. 

The British Thomson-Houston Co. announce that as from 
to-morrow (Saturday) the Mazpa House ADVERTISING DEPART- 
MENT will be removed to Crown House, Aldwych, W.C.2 (telephone : 
Regent 8040). Bl x 

A firm in AMSTERDAM, with branch office at Soerabaya (Java) 
wish to obtain the representation of United Kingdom manufacturers 
of electrical locomotives. Further particulars may be obtained 
from the Department of Overseas Trade. (Ref. No. 459.) 

A SYDNEY firm of agents desire to obtain the representation 
throughout Australia of United Kingdom manufacturers of electrical 
labour saving devices and fractional н.р. motors for all purposes 
up to 1 H.P., and engincering trade tools. Further particulars may 
be obtained from the Department of Overseas Trade. (Ref. No. 


445.) 
Personal and Appointments, etc. 


The new Postmaster-General is Mr. NEVILLE CHAMBERLAIN. 

Mr. C. J. LAMB has been re-elected Readcr in Electrical Engi- 
neering at Cambridge University. 

Mr. E. WiLsHAW has succeeded Mr. A. R. Hardie, elected on the 
Board, as secretary to the Eastern Telegraph Co. 

Mr. B. C. WRENICK has been appointed Director, Telegraph 
Engineering, of the Indian Government Telegraph Department. 

Mr. J. W. GALLoway, tramways engineer tothe Halifax Tramway 
and Electricity Committee, has submitted his resignation. 

The Marquis of Crewe has accepted the office of President of the 
BRITISH SCIENCE GUILD, in succession to Lord Montagu of Beaulieu. 

Under the NEW ITALIAN CABINET, which is composed of Fascists 
and Nationalists, Sig. Colonna di Cesaro (Nationalist) becomes 
Minister of Posts and Telegraphs. 

Mr. W. J. Тлгвот, chairman of the Walsall Electricity Supply 
Committee, is not seeking re-election to the Town Council. Mr. 
E. Е. Tivry, electrician, is a candidate for the Wolverhampton 
Council. | 

Mr. J. A. RoBERTSON, consulting engineer, who was taken ill 
on the 6th ult. at Edinburgh, while ona visit there with a deputation 
of the Salford Electricity Committee, is now progressing favourably, 
and hopes to be back at business in the course of two to three 
weeks. 

The American Institute of Radio Engineers has awarded the 
Liebmann Memorial Piize for 1922 to MR. C. S. FRANKLIN, research 
engineer of Marconi's Wireless Telegraph Company, for his investi- 
gations in connection with short-wave directional transmission and 
reception. І 


Electric Traction. 


An improved PETROL-ELECTRIC TYPE OF OMNIBUS, with electric 
control gear, is shortly to be run in London by a new company. 

CARDIFF City Council have decided that all children between the 
ages of three and fourteen years shall be allowed to travel on the 
trams at half fare, and also students up to the age of 17 years 
attending secondary schools. 

Immediate trouble on the NEWCASTLE tramways has been 
averted by the decision of the Tramways Committee, that the 


proposed cut of 1os. per week in the men's wages should be post- : 


poned until a full meeting of the Council in the ‘third week in 
November. 

The War Office have agreed to pay the sum of £1 430 to SHEF- 
FIELD Corporation for the use of their tramway depot from August 
21st, 1917, to May roth, 1919. ( | 
came before the War Compensation Court it was explained that ап 
agreement had been reached by the parties, and the Court accord- 
ingly issued an award in the terms of the agreement. 


Long Distance Power Transmission. 


An instance of very LONG DISTANCE TRANSMISSION Of POWER is 
given in the “Electrical World " by W. E. Mitchell, of the Alabama 
Power Co. The cotton mills and other industries in the Carolinas 
were short of power owing to the low water in the rivers and the 
car shortage at the coal mines, and the company has been supplying 
35 000 H.P. a day to meet the deficiency. The power was generated 
at the Gorgas and federal plants at Muscle Shoals and at the com- 

any's Birmingham plant, and was transmitted to Greenville and 
Spartanburg, South Carolina, thence as far east as Raleigh, and 
north to Greensboro' and Henderson, North Carolina, some of the 
power being transmitted 600 miles. 


Popvar Electricity Department have arranged to hold an exhibi- 
tion of domestic labour-saving appliances, electric signs and vehicles, 
at the Electricity Works, Glaucus Street, Bromley-by-Bow, London, 
E., from November 13th to 18th. Tickets (free) may be obtained 
on application to the Department, 97-99, East India Dock Road, 


London, E 
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Wireless Notes. 


The first of a course of sIX WEEKLY LECTURES on wireless tele- 
graphy and telephony was given by Prof. Marchant in the Laboratory 
of Applied Electricity, Brownlow Street, Liverpool, last Friday. 

Commander C. P. Edwards, head of the Canadian wireless 
department, arrived at Liverpool last Saturday in connection with 
the NEW CANADIAN WIRELESS STATION mentioned in our last issue. 

The Prince of Wales has consented to become the patron of the 
WIRELESS SOCIETY OF LONDON and its affiliated Societies. It is 
intended shortly to change the name of this Society to the Radio 
Society of Great Britain. 

Mr. S. Frith, founder of the LIvERPOOL WIRELESS ASSOCIATION, 
announces a course of free lectures, and demonstrations of wireless 
telegraphy and telephony and apparatus making for amateurs. 
Further particulars can be obtained from him at 6, Cambridge 
Road, Great Crosby. | 

lhirteen LONDON ELEMENTARY SCHOOLS have received per- 
mission from the London Elementary Education Sub-Committe^ to 
include wireless telegraphy in their curricula, and to obtain a 
licence from the Postmaster-Gencral for the installation of the 
equipment, which is to be made by the boys in their handcraft 
lessons. 

According to the '' Aftenpost," the hope that Norwegian scientific 
circles might maintain scientific collaboration by wireless with 
Captain AMUNDSEN on board his ship '' Maud ” has not been realised 
up to the present. It was the intention that daily wireless messages 
should be despatched by him to the Norwegian Meteorological 
Institute from October 15th onwards, but up to the present only a 
few have been received. 

The rates for the ordinary and deferred half-rate wireless services 
ria Marconi to all places in the United States of America, except 
New York City, have been amended by adding to the Marconi 
Company's ordinary rate to New York City, which remains at 
9d. per word, the respective landline charges to all points in the 
United States beyond New York City. ‘The deferred rates are in all 
cases half the ordinary rates. 


Miscellaneous. 

The death took place "last Saturday of DR. ALEXANDER CRUM 
BRowN, Prof. Emeritus of Chemistry in Edinburgh University. 

The new pit of the PowErr DUFFRYN CoLLIERY Co. at Deri will 
be worked solely by electricity generated at the company's power 
station at Bargoed. 

The late Mr. W. Н. Matuias, a director of Treforest Electrical 
Consumers, left estate valued at /514 167, so far as can at present 
be ascertained (net /425 568). 

Estate valued at £169 971 (net {100 528) has been left by MR. A. E. 
Marrow, a director of the Northampton Electric Light and Power 
Co., Rushden and District Electric Supply, Co. and Wellingborough 
Electric Supplv 30. 

““ LICENCES OF RIGHT " have been granted to A. J. Jullin for 
Patent Nos, 113 980 (14 825/16) and 143 541 (13 692/20) for improve- 
ments in voltage or current regulators for dynamo electric generators. 

An important concession in connection with the BRITISH INDUS- 
TRIES FAIR has been made by the United Kingdom railway com- 
panies in granting carriage at half-rates for all unsold exhibits 
returning to factory from the Fair. | 

Last week the Keighley Borough Justices scntenced John Н. 
Miller, a former clerk in the borough treasurer’s depirtment, to 
six months’ imprisonment for EMBEZZLING THREE SUMS paid by 
CONSUMERS OF ELECTRICITY AND GAS. The total defalcations were 
said to amount to £631. 

The Episwan LanpiEs' FootBaLt TEAM have made a capital 
start for the new scason. In the three games played to date they 
have proved victorious, their victims being Clapton, Osram and 
East Ham. “Their goal average—15 for, 2 against—speaks well for 
both their attack and defence. 

The MEMORIAL TABLET in Westminster Abbey to FROF SIR WILLIAM 
RAMSEY is to be unveiled at noon to-day (Friday) by the Prince of 
Wales, who will immediatelv afterwards be presented by the French 
Ambassador, the Comte de Saint-Aulaire, as one of the vice-presi- 
dents of the Ramsey Memorial Fund, with the Ramsey Memorial 
Gold Medal, which has been executed by an eminent French 
sculptor, M. Bottée. The nave will be reserved for tickcet-holders, 
but the public will be admitted to the remainder of the Abbey. 

Interesting tests were carried out on Saturday in the SPEED OF 
BOOKING TICKETS ON THE UNDERGROUND, and some wonderful 
speeds were made. At Piccadilly Circus station, between 5.30 p.m. 
and 6.30 p.m., the booking clerk issued by hand 809 tickets in 
60 minutes. Four hundred and forty-one passengers during the 
test required change as follows: 9 id. change, 3 change for 3d., 
157 change for 6d., 130 change for 15., 85 change for 2s., 51 change 
for 2s. 6d., and 6 change for тоз. At Oxford Circus station, by 
means of the new electrically operated booking machine, between 
5.30 p.m. and 6.30 p.m., the clerk in charge of the machine issued 
872 tickets. During that time he was delayed in answering 4 
inquiries for season tickets and in supplying from the emergency 
ticket rack 6 ordinary tickets which the machine was unable to 
meet. 


The WESTERN UNION TELEGRAPH COMPANY has reintroduced 
night cable letter and week-end cable letter services between Great 
Britain, the United States, Canada and Havana. 


522 


Imperial Notes. 


The North-Western Railway have now two large turbo generators 
at Lahore, which supply current for light and power used in the 
railway workshops and the Cantonment. 

On the recommendation of Lincolne, McDougall and Demaine, 
NARRANDERA (N.S.W.) Council are increasing their аш: 
plant by two 100 kW sets, at a cost of £12 ооо. 

The New Zealand Minister for Public Works has undertaken to 


proceed at once with the erection of an electric transmission line from — 


HORAHORA to AUCKLAND.—Reuter's Trade Service. 

The extension of the AucKLAND (New Zealand) city tramway 
service along the Great South Road is to be put in hand early in 
January. The cost of the work will be about £75 000.—Reuter's 
Trade Service. 

TARINGA (Queensland) Council are having an electricity scheme 
prepared for the district. The capital outlay is estimated at /20 ooo 
and energy will probably be taken from the City Electric Light 
Company, Brisbane. 

The Power Board for the MANAWATU-OROUA (N.Z.) district 
propose to take a poll of the ratepayers on the desirability of 
borrowing {£500 ooo for the electrical distribution network in the 
area.—Reuter's Trade Service. 

The municipal electrical engineer of ALBURY (N.S.W.) has recom- 
mended the council to establish a power supply board to control 
electricity supply in the district. This step is recommended in 
view of the likelihood of a hydro-electric plant being installed at 
the Hume reservoir. 

Proposals have been put before the ratepayers by BIRKENHEAD 
(N. Z.) Council for establishing electricity supply works and a motor 
"bus service and for carrying out certain work for the water supply, 
sewerage and fire brigade departments at a cost of {£98 500.— 
| Reuter's Trade Service. 

A proposal for the GENERATION AND SUPPLY OF ELECTRICITY 
on a large scale in BURMA is stated by '' The Engineer ” to be in 
contemplation. The waters of the Yunzalin river are to be diverted, 
and, after passing through a tunnel, used to generate electrical 
energy for transmission to Rangoon. 

The Bombay suburban lines of the G.I.P. Railway are to be 
electrified, and tenders for plant will be invited shortly. The lines 
to be electrified include local lines from the Victoria Terminus to 
Thana and the Harbour Branch and the Mahim Chord Branch up 
to Mahim and Bandra.—RHeuter's Trade Service. . 

The Lonely Mine near Bulawayo, is said by '' The South African 
Mining and Engineering Journal'' to possess the largest GAS ENGINE 
DRIVEN ELECTRIC POWER PLANT IN SOUTH AFRICA. The plant com- 
prises three M type Premier engines of 468 maximum h.p., coupled 
to three 500 V 2.50 kW General Electric alternators. A fourth 
engine of the same type drives an Ingersoll-Rand compressor. 

A contract has been entered into for the supply to LAUNCESTON 
City Councit by the Tasmanian Government Hydro-Electric 
Department of electricity to meet a maximum demand of 1 500 kW 
as from September last, with quarterly increases bringing the supply 
to 2 250 kW by September next. The transmission line is capable 
of carrying at least 6 750 kW. The charge is to be £5 9s. per H.P. 

The Tasmanian Assembly have adopted a scheme of subsidy for 
power used for MINING PURPOSES in the ZEEHAN DISTRICT. “It is 
proposed to grant rebates (not to exceed a total of £1 500) to con- 
sumcrs for mining purposes. The proposed rates amount to an 
actual flat rate of rd. per unit, regardless of the quantity con- 
sumed. Zeehan Council has a surplus of 160 H.P., which is expected 
to meet present requirements. 

The AUSTRALIAN GOVERNMENT has announced that £9 750 000 
will be spent during the next three years on new works, andimprove- 
ments for the POSTMASTER-GENERAL’S DEPARTMENT. For telegraph 
and telephone lines to places not now connected £199 438 will be 
spent in the year 1922-1923, while subscribers’ instruments, poles, 
etc., will require £530 510, new trunk lines to relieve congestion 
£312 952, switchboards £628 770, pneumatic tubes £3 500, and 
conduits and cables £861 599; total £2 536 769. 

In addition to the two 3 375 kW STEAM TURBINE GENERATORS Now 
being started, the INDIAN ELECTRIC SUPPLY AND TRACTION COMPANY 
are, according to “ Indian Engineering," ordering two 6 750 kW 
sets; Sir GANGA Ram, of Lahore, has placed orders for a large 
generating plant for Renala, Punjab, to derive its power from the 
Lower Bari Doab canal; and the PUNJAB GOVERNMENT Irrigation 
Department have ordered a large number of electric pumps for the 
Sutlej weir works. All the above-mentioned orders have been 
placed with the English Electric Company. 

It is stated in the '" The Engineer " that at the Dunswart Iron 
and Steel Works in South Africa, there is a 7-ton Heroult electric 
furnace for which current is obtained from the Victoria Falls Power 
Co. This is stepped down from 6 6oo V to 2 200 V and 85 V. The 
furnace has three 9 in. graphite electrodes and the current is 
automatically controlled by a Thiery regulator up to 8000 А. The 
ingots made are 3 ft. О in. long, and weigh боо lb. The manu- 
facture of steel castings up to 7 tons 1s projected. It is expected 
that the works will produce 500 to 600 tons per month. A threc- 
roll high 18 in. cogging mill which is in course of erection will turn 
out 6 in. squares, angles and rounds and то in. flats. It will be 
driven by a 600 H.P. motor running at 360 revs. per min. and 
driving the mill by means of ropes. 
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Foreign Notes. 


An Exchange Telegraph message from LisBON states that the 
municipality has decided against the claim made by the Lisbon 
Electric Tramways Co. to raise fares. 

A demonstration of the WEx SYSTEM Of ELECTRIC WELDING by 
alternating current, invented by the Swedish engineer M. Toernbloem, 
has been given in the presence of representatives of the Press.— 
Reuter’s Trade Service. 

After a period of 25 years Mr. Thos. A. Edison paid a visit to the 
LABORATORIES of the GENERAL ELECTRIC CoMPANY at Schenectady 
on the 19th October, when he made a complete inspection of the 
equipment and of the latest developments at the works. 

The Société Générale d’Enterprises is secking a concession for 
the construction of a HYDRO-ELECTRIC STATION on the RIVER 
BLAVET, in Morbihan, about 30 miles from Lorient. The cost will 
be about 28 million francs, but two millions each will be contributed 
by the departments of Morbihan and Cotes-du-Nord. 

The direct current 1 500 V system with overhead contacts is 
recommended for adoption on the ILLINOIS CENTRAL RAILROAD. 
This was considered to be the best for the line, which has a heavy 
suburban passenger service and freight transfer shunting in con- 
gested yards. 

Three important companies are engaged in developing the WATER 
POWER SOURCES in AUSTRIA and will supply Vienna, Upper Austria 
and Styria respectively. The Styrian Company has a capital of 
600 000 000, the Vienna 500000000 and the Upper Austrian 
Company 300 000 000 crowns, but further capital will be required 
by each of them, as the work of development proceeds. The shares 
are of the nominal value of 200 or 400 crowns each, and a six per 
cent. dividend is guaranteed. 

On Sunday M. Le Trocquer, French Minister of Public Works, 
inaugurated the first section of the ELECTRIFIED LINE, between 
Pau and TARBES, which has been constructed in accordance with 
a decision of the Government to adopt the D.C. 1 500 V system 
on all the French railways. About 5,600 miles of line on the 
Southern, P.L.M., and Paris-Orléans railway systems are being 
electrified. The locomotives used on the new line weigh 65 tons, 
and with a maximum load have attained 56 miles an hour in 
experimental trips.—Jeuter's Service. 

HiGH PRAISE for the ELECTRIC SHIP DRIVE is given by the Com- 
mander of the U.S. battleship ‘‘ Maryland," which recently made а 
trip of 4 760 miles along the Atlantic coast and did the journey 
from Rio in record time. Her ability to run at full speed through 
a severe gale and heavy seas is attributed to the electric drive. 
Admiral Jones states that until the trip he did not realise the 
superiority of this method of driving to any other. “ІЁ is," 
he says, “ the most efficient driving force on any warship, in 
economy, power, and ease of handling." 

According to the SEouL (СокЕА) Press, the Kongosan (Diamond 
Mountains) Electric Railway Company has obtained official per- 
mission to supply electricity to Seoul, and it is hoped to start the 
supply from September of next year. The generating station of the 
company, in which a plant of 3 200 kW is to be installed, is nearing 
completion. This is situated at Chudairi, Kogen Province, a dis- 
tance of 62 miles from Tetsugen (Corean, Cholwon) a station on the 
Seoul-Gensan railway, which is to be the terminus of the line; 
from Tetsugen to Seoul the distance is about 61 miles, so that 
current will have to be transmitted a distance of over 120 miles 
The cost of the transmission line is estimated at nearly Yen4 ooo 000, 


The Commercial Secretary to H. M. Legation at WARSAW draws 
special attention to the importance of British firms keeping con- 
signment stocks on the spot. The necessity for adopting this 
mode of business is increasing daily, owing to the unfavourable 
position of Great Britain as regards trade with Poland compared 
with other countries, owing to exchange fluctuations, which pre- 


. clude the placing in advance of orders which cannot be executed 


in the best circumstances in less than from 4 to 6 weeks. In spite 
of the fall of the Polish mark in June and July, the turnover of 
goods from consignment stocks in Poland owned by British firms 
was considered to be quite satisfactory, payment being made 
against delivery in Polish marks, at the rate of exchange ruling on 
the date of sale. The Commercial Secretary thinks the risk attached 
to business of this nature does not exceed the average business risk, 
provided that care is exercised in selecting energetic and reliable 
agents with a good knowledge of the language and local conditions. 


High Voltages in America. 


The high voltage engineering laboratory of the Pittsfield (Mass) 
works of the Gencral Electric Company have recently been devoting 
much attention to the production and Stupy oF HIGH VOLTAGES. 
According to the '' Electrical World ”' the laboratory has been able 
to study for the first time a voltage of 1 500 ooo, or half as much 
again as that recorded in the laboratory a year ago. In this com- 
bination one terminal with 1 ooo ooo V was connected above earth 
and the other with 500 ooo V below earth. 1 250 000 V single 
phase was also produced, as was r ooo ooo V three phase, with 
earthed neutral. A million and a half volts a1ced between needle 
points 14 ft. apart. One million volts three phase formed a 
blazing triangle, 9 ft. on a side, between needle points. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 


PLYMOUTH GAS COMMITTEE, November rith.—Electric crane, 


grab and storage hoppers at Pottery Quay, Devonport. Specifica- 
tions from the Manager, Gasworks, Devonport. 
GREAT NORTHERN RAILWAY COMPANY (IRELAND). November 


13th.—Six months’ stores, including electric cable, wire, lamps, 
fittings, etc. Forms of tender, etc., from the secretary, Amiens 
Street Station, Dublin. 


NEWCASTLE-ON-TYNE IMPROVEMENT AND STREETS COMMITTEE, 
November 13th.—Three 2j ton electric motor vehicles, for general 
transport purposes ; also three 3} ton steam and four 1? ton petrol 
motor vehicles. Specification, etc., from the City Engineer. 


GLASGOW TRAMWAYS DEPARTMENT, November 14th.—Six months’ 
stores and materials, including castings, ironmongery, wire, brake 
blocks, oils, paints, varnishes, rubber and asbestos goods, etc. 
Specifications, etc., from the General Manager. 


STOKE-ON-TRENT CORPORATION, November 15th.— Twelve 
months’ supply of mains and cables. Specifications, etc., from the 
Borough Electrical Engineer. 


SOUTH SHIELDS CORPORATION, November 15th.—Two water-tuhe 
boilers with mechanical stokers, superheaters, economisers, induced 
draught plant and stcel chimney ; also ash handling plant. Specifica- 
tion from Mr. J. Edgar, Electricity Offices, Victoria Terrace, South 
Shields. 


DUBLIN CORPORATION. November 21st.—Duplicate electrically- 
driven sewage sludge pumps. Specifications, etc., from the City 
Engineer, or from Mr. J. S. Alford, тг, Victoria Street, Westminster, 
S.W.1. 

STALYBRIDGE AND DUKINFIELD Joni SEWERAGE BOARD. — 
Electric motors and starters for sewage disposal works, Bradley 
Hurst, Dukinfield. Specification, etc., from the clerk, Mr. Fred 
Moss, Market Place, Ashton-under-Lyne. 


AUSTRALIA. 
-VICTORIAN ELECTRICITY COMMISSION, | januaiy 31st.*—One 
I 500 kW back-pressure steam turbo-alternator with auxiliary and 
accessory equipment. 

NEW ZEALAND. 

PuBLic Works TENDER BOARD, WELLINGTON, January 9th.*— 
Five sets of 11 000 V sub-station switchgear and five sets of trans- 
formers. 

SOUTH AFRICA. 

JOHANNESBURG MunIciPAL Council. November 18th.*— 
Superheater tubes and Babcock and Wilcox boilers (contract 977) 
and 150 steel poles (contract 976). 

JOHANNESBURG MUNICIPAL COUNCIL, January 2nd.*—Tramway 
points and crossings. 


MAIDSTONE Council have accepted the tender of the Union 
Cable Co. (lowest tender received) for fecder cable, £544. 

The tender of the British Electric Transformer Co. has been 
accepted by Croypon Corporation for a 500 kW transformer, 
£605 55. 

BouRNEMOUTH Corporation are recommended to accept the 


tender of Dorman, Long and Co. for tram rails, £4 725, and fish- 


plates, £68. 

The Spearing Boiler Co. have secured a contract for two water- 
tube boilers, each of 30,000 lb. evaporative capacity, for WATFORD 
Corporation. 

HorswoRrHY Urban Council have accepted the tender of Wel- 
lington and Piper for wiring, and providing brackets, etc., for 15 
public lamps at £80. 
` A contract for supply of gencrating plant, wiring, etc., for clectric 
ighting at the new Training College at TANJONG MALIM (Federated 
Malay States) has been placed with Huttenbach Lazarus and Sons, 
of Ipoh, Perah.—Reuter’s Trade Service. 

Connolly Brothers inform us that their tender has bcen accepted 
by MANCHESTER Corporation for *''Nonsol" adhesive rubber 
insulating tapes. We regret having stated in our last issue that the 
tender of Connolly's (Blackley) was accepted. 

Y arrow and Co. have received an order for boilers required in 
connection with the extension of BRIGHTON Corporation's electric 
power station. After additions for larger fan motors and spares 
for pumps, the teuder amounts to /22066. All the other nine 
tenders were higher, the highest being £32678. 

The MELBOURNE AND METROPOLITA® BOARD OF WORKS recently 
authorised the Sewerage Committee to accept a tender by С. W. 
Kelly and Lewis Pty., Ltd., at £11 761, for the manufacture and 
erection of two 12000 000 gallons a day electric centrifugal pumping 

lants, for the pumping station at Newport (Victoria). The accepted 
tender is for plant of British manufacture, but the same firm sub- 
mitted a tendei amounting to {goo less for American plant. 


* Particulars from the Department of Overseas Trade. 
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Companies’ Meetings, Reports, etc. 

The UNDERFEED STOKER Co. announce an interim dividend of 
74 per cent., tax free. 

AGAR CROSS AND Co. announce a final dividend at the rate of 
I5 per cent. per annum. 

The offer of convertible debenture stock of the MARCONI" S WIRE- 
LESS TELEGRAPH Co. will be made on Monday. 

The directors of the Сгтү or BUENOS AYRES TRAMWAYS Co. (1904), 
have declared a dividend of 1s. 3d. per share (being at 5 per cent. 
per annum), less tax, for the three months ended September 3oth. 

Unless cause to the contrary is shown before January 27th, 
the Boardman Electrical Patents Co. and the Immisch Electric 
Launch Co. will be STRUCK OFF THE REGISTER OF JOINT STOCK 
COMPANIES. 

The directors of the CALCUTTA ELECTRIC SUPPLY CORPORATION 
have declared an interim dividend on the ordinary shares issued 
prior to July, 1922,at the rate of 4 per cent. actual for the half-year 
ended June 3oth, 1922, payable on the r5th inst. | 

MONTREAL LIGHT, HEAT AND POWER Co. have declared a quarterly 
dividend of 2 per cent. on the common shares, and the MoNTREAL 
LIGHT, HEAT AND POWER CONSOLIDATED a dividend of 1} per cent., 
both payable to shareholders of record on the 3oth inst. 

Toronto Hydro Electric System made a gross: profit of $3 622 605 
for 1921. Expenses and management, including repairs and main- 
tenance, absorbed $2 212 373, leaving $1 410 231, less interest, 
depreciation, exchange, taxes, sinking funds and debenture retirals, 
$1 195 878, leaving a net profit $214 353. 

Official quotations in the StocK EXCHANGE List have been 
granted to 125 ooo £1, fully paid, 5 per cent. cumulative preference 
shares of the Calcutta Electric Supply Corporation, and 4 232 £1, 
fully paid, 5 per cent. preference and 2 /1, fully paid, ordinary shares 
of the Newcastle-upon-Tyne Electric Supply Co. 

The list for the issue of 500 ooo 7 per cent. cumulative participating 
preference shares of /1 each at par, and тоо ooo ordinary shares of 
£1 each at 22s. per share, of the POWER SECURITIES CORPORATION, 
which opened on Monday, was closed the following day, but appli- 
cations received by first post Wednesday morning received con- 
sideration. 

The directors of S. SMITH AND Sens (MOTOR ACCESSORIES) ask 
the consent of the holders to a postponement for two years of the 
commencement of annual drawings of the 84 per cent. first mortgage 
debentures. The business is stated to be showing steady signs of 
improvement, and all the resources the company can command 
are required for immediate purposes. 

The report of JosEPH. Lucas for the year ended August 31st 
shows a net profit, including that of the Lucas Electrical Company, of 
£73 298, compared with £66 586 for the previous year. Jncluding 

70 075 brought in, there is £143 373, as against £132 532. It 15 
proposed to pay a final dividend on the ordinary shares of 7 per 
cent., making 10 per cent. for the year, together with a bonus of 
5 per cent., both less tax (the same distribution as for 1921), to 
again place {10 ooo to reserve, making it now £150 ooo, and to 
carry forward £74 463, as against £70 575. 

The net profit of the ELECTRIC SUPPLY COMPANY OF VICTORIA for 
the year ended March 31st last was £38979, plus £43 585 brought 
in, making £82 565. After providing for debenture interest, cor- 
poration tax, etc., £66 542 remains. The directors propose to pay 
the preference dividend for the two years ended March 31st last, 
carrying forward £45 542. Sums payable for income tax in Australia 
and this country, plus British Corporation tax, will exceed £10 ooo, 
and the directors regret that they are therefore unable to recom- 
mend a dividend on the ordinary share capital. 

In the course of his speech at the annual meeting of DRAKE AND 
GoRHAM, last week, Mr. B. M. Drake, chairman of the company, 
said during the year work had been carried out for the War Office, 
the Ministry of Pensions, and at many banks, insurance offices, 
They had in hand installa- 
tion work for scveral business premises and country houses. They 
were constantly working on new applications of electric current for 
industrial requirements, including a large power installation in a 
Wigan mills, as well as extensions for power and lighting at Bradley 
Fold Works for Dobson and Barlow, and at the new factory (at 
Colne) of the Stonebridge Manufacturing Company. 

In the utilisation of water power they had patented an auto- 
matically regulated generator for use with water turbines, which 
would enable full use to be made of existing water powcr without 
the expense of a governor. Any current not required for power or 
lightirg was rendered available for heating or other purposes without 
the use of an accumulator. They had commenced to manufacture 
broadcasting receiving sets, and were developing this new branch 
as quickly as circumstances permitted. They were also turning 
their attention to electric furnaces for all purposes, and had made a 
provisional agreement to represent an important American company. 

An abstract of the accounts appeared in our issue of October 2oth. 


After protracted negotiations, the ANGLO-SPANISH COMMERCIAL 
TREATY was signed at Madrid on Tuesday. Under the treaty, 
various concessions have bcen made to British. manufactures and 
exports. The treaty is to remain in force at least three y@ars, and 
should have a beneficial effect upon British trade. 


524 | The Electrician. 


COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


[NorEe.—The publication of extracts from the '' Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


CANNING ELECTRICAL CO., 424, Catherine Street, Liverpool, 
electricians. {19 7s. 6d. September 22nd. 

HUTCHINSON AND CO., тої, Dartmouth Road, Forest Hill, 
electrical engineers. {18 115. 6d., September 21st; and 
£14 8s. 6d., September 18th. 

JOHNSON AND TURNER, Manchester Road, Hyde, electrical 
engineers. {10 2s. 11d. September 15th. 

RIGBY, John Hall, 22, Higher Hillgate, Stockport, electrical con- 
tractor, £16 148. 4d., September roth; апа £15 gs. 8d., 
September 25th. 


TURNER, H., AND SON, 59, Hamer Lane,- Rochdale, electrical | 


engineers. {11 3s. 8d. September 8th. 


Bills of Sale. 


PATRICK, Claude Henry, 249, Longford Road, Longford, electrical 
contractor. October 24th. тоо. 


Mortgages and Charges on Limited Companies. 


(Nors.—The Companies Act of 1908 provides that every Mort- 


gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
mes creation, as specified in the last available Annual Summary, 
also.given—marked with an *—followed by the date of the 
ums but such total may have been reduced.] 


INDIAN ELECTRIC SUPPLY AND TRACTION CO., LTD., 
London, E.C. Registered October 16th, /250,000 debentures 
secured by trust deed datéd September 29th, 1922; charged 
on certain property in India comprised in an indenture dated 
January Ist, 1913, and general charge, also charged on plot of 

_ land in the civil lines of Cawnpore. *£265,300. June sth, 
1922. 

MADRAS ELECTRIC SUPPLY CORPORATION, LTD., London, 
Е.С. Registered October 16th, /200,000 2nd debentures 
secured by trust deed dated September 29th, 1922 ; charged on 
the electricity undertakings and all purchase moneys payable 
on any purchase of the electricity undertakings by the local 
authorities or Government or otherwise under statutory powers, 
also general charge. */151,875 1st debentures, £40,000 2nd 
debentures being 20 per cent. paid on total issue of £200,000. 
June 28th, 1922. 

MINEHEAD ELECTRIC SUPPLY CO., LTD.—Registered Octo- 
ber 19, £4,500 2nd debenture; general charge. */12,000. 
June 6th, 1922. 

Satisfaction. 


EGHAM AND STAINES ELECTRICITY со. LTD. (late EGHAM 
AND DISTRICT ELECTRIC LIGHT CO., LTD). Satisfac- 
tions registered October 18th, £11,000, registered October 3oth 
I912; £500, registered December 3rd, 1912; £100, registered 
May 2nd, 1913; £400, registered July 5th, 1913; and £5,000, 
registered August 23rd, 1918. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 
Receiversbip. 
BELL BATTERY CO., LTD.—F. E. Wilcock, of 1, Great Win- 
chester Street, E.C., was appointed receiver on October 20th, 
under powers contained in debenture dated June 12th, 1922. 


Company Wincing-up. 

ASSOCIATED ELECTRIC TRADERS (THE), LTD.—Winding-up 
order, October 24th. | 

Company Winding Up Voluntarily. 

MOSAIC FITTING CO., LTD.—L. F. Syers appointed liquidator. 


Bankruptcy Information. 

SHAW, Walter, the younger, 26, Westcliffe Road, Shipley, York- 
shire, electrical engineer. Receiving order, October 28th. 
Debtor's petition. 

Notice of Dividend, 

MORRISON, Roy Thomas, 82, Lumb Lane, Bradford, electrical 
engmieering contractor. Amount per n 4s. 8d. First and 


final. Payable, November 3th, Official Receiver's Office, 12, 
Duke Street, Bradford. 
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Bankruptcy Proceedings. 

WILLIAMS, Alfred, formerly 20, Bucklersbury, E.C. This debtor 
an electrical engineer, attended at the London Bankruptcy 
Court last week for his public examination on a statement of 
affairs in which he had returned his liabilities at £8 313, of 
which £8 158 were expected to rank, and his assets to realise 
a surplus of £16856. It appeared that after leaving school 
the debtor went to America, where he was employed as an 
electrical and mining engineer. In 1895 he became a citizen 
of the U.S.A. In r912 he finally settled in England, and in 
conjunction with his son he had since been engaged in research 
work as an engineer at various addresses, latterly at 373, 
Goldhawk Road, W. In September, 1912, he assisted in the 
formation and became a director of the WILLIAMS ELECTRIC 
CO., LTD., which, in consideration of the issue to him of fully 
paid shares, acquired his interests in a patent relating to 
submarine cables. In September, 1916, debtor patented an 
improved form of telephonic receiver and assigned the patent 
to another person who held it as trustee for himself and other 
interested parties. A syndicate was in process of formation 
for the exploitation of the patent. In March last he and his 
son formed a company, to which they sold certain patents 

, relating to a gas detector for use in mines. He afiticipated 
that the shares which they received as vendors would be of 
considerable value when the final test of the inventions had 
taken place. He attributed his failure to the war having de- 
layed the flotation of the invention, to expenses incurred in 
connection with the research work relating to his inventions 
and to lack of income to meet such expenses and his household 
and personal expenses. The examination was concluded. 


A Straight Tip. 


Though THE ELECTRICIAN is not a political paper we make no 
apology for publishing the following. Further copies can be obtained 
from the BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION at 
125. 64. per т ooo. 


Since the days of Марпа Charta, all over the world the Englishman 


- has taken a delight in depreciations upon himself from friends 


and foes alike. When he is told that his beautiful country peoples 


. a nation of shopkeepers he smiles complacently with an eye 


upon the home and creature comforts which such avocation has 
provided. When he is reminded that he is of a matioa of 
muddlers, he pleasantly acquiesces and remarks . . . '' We 
muddle through, you know, and get there.” . But these pious, 
self-satisfying observations are not quite so good as they used to 
be. In these moving times it is a reflection upon ourselves to 
say that we are the most 


CONSERVATIVE 


people in the world. England, which has led the way on land 
and sea in all the arts and sciences, was not long ago the work- 
shop of the world utilising, often only too wastefully, her 


LIBERAL 


stores of fuel and mineral wealth. To-day she is deliberately 
wasting, not only those valuable possessions, but, what is of far 
greater importance, she is wasting in the workshop, and equally 


in the home, that LABOUR 


which could be used more economically and extensively and so 
go towards bringing England's industries in the van again and 
make her people the healthiest, happiest, and most prosperous 
under the sun. There is only one way to achieve it. Never mind 
your colour or your politics. Make up your mind either BEFORE, 
On or AFTER November 15th to 


VOTE 


FOR 


ELECTRICITY 


You can get a Ballot Card from your 
Local Electric Supply Undertaking. 


The ANDHRA VALLEY POWER SuPPLY Co. are now supplying 
2000 H.P. to Bombay mills. The supply will be increased when 
other mills adopt electric driving. There is a demand for motors 
and other electrical appliances.—Reuter’s Trade Service. 

The U.P. Board of Industrics recommend the Indian Govern- 
ment to guarantee interest at 7 per cent. per annum for five years 
to the organisers of the Kos VALLEY HyvpRo-ELECTRIC SCHEME 
in order to enable them to produce power to work a textile mill near 
Almora.—Reuter’s Trade Service. 
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SPECIFICATIONS PUBLISHED. 


The abstract the has bee 
lay com fa Ма аан edi eae ee recently pra med y? soe 
70 72; 


-lane, Londen, W.C. 
СомріктЕ ЅРЕСІРІСАТІСИВ. 

184 498 British TuousoN-HovsroN Company, І. тр. (GENERAL ELECTRIC COMPANY.) 
Systems for signalling by means of high-frequency currents. (8/2/21.) 
184 506 BRITISH THomson-Houston Company, LTD. (GENERAL ELECTRIC COMPANY.) 

Electron discharge devices. (1 1/2/21. ) 
184 508 WARDLE ENGINEERING COMPANY, Ltp., and Hopwoop, E. E. Anti- 
vibration devices for the suspension or support of electric lamps. 


(15/2/21.) 


162268 NAAMLOOZE VENNOOTSCHAP PHILIPS’ GLOEILAMPENFABRIEKEN, Electric | 


discharge-tubes. (20/4/20.) 

184 518 ЅтомеІ1, R. D., RosBertson, N. D. G., and Warni ENGINEERING AND 
EQUIPMENT COMPANY, LTD. Winding devices for paying-out and 
automatically winding-in elcctric conductors. (uaa 

165017 ELEKTRIZITATS AKT.-GES. VORM. SCHUCKERT UND Co. 
(14/6/20.) 

184 524 BARBER, W. E. Electro-magnetic relays. (18/3/21.) 

184 532 Jounson AND Pui ups, Ltp., Sticant, S. A., and Tracey, A. I. Trans- 
formation of alternating electric pressures and currents to direct pressures 
and currents and to alternating pressures and currents of different fre- 
quency and number of phascs.  (11/4/21.) 

184 547 TURNER, C. A. Systems of electric-current distribution. (3/5/21.) 

184 551 WESTERN ELECTRIC Company, LTD. (WEsTERN ELECTRIC Company Inc.) 
MEE switches particularly for use in automatic telephone systems. 

{5/21 

184 560 British THomson-HousTON COMPANY, LTD. (GENERAL ELECTRIC COMPANY.) 
Electron discharge devices. (11/5/21.) 

184 562 Baker, F. Cominutators or distributors for use in connection with 
electric ignition systems. (12/5/21.) 

165 082 Soc. p’ELECTRO-CHIMIE D’ELECTRO МЕТА СЕКСТЕ. Process for obtaining 
metallic «Ll:cirolytic deposits easily detachable from the cathode. 
(18/6/20.) 

184 570 SCHRODER, E. Electric rivet-heaters. (17/5/21.) 

184 580 Qualin, J. R., and FERREIRA, G. P. Intermittent vibratory contact devices 
for electric circuits. (18/5/21.) 

184 588 WESTERN ELECTRIC Company, Ltp., and RUTTEN, 
transmitter mouthpieces. (19/5/21. ) 

184 594 M J. B. Combined switches and plugs for electrical purposes. 

23/5/21.) 

184595 British THomson-Hovuston Company, Ltp. and YouNc, А. P. Centri- 
fugally operated switches. (23/5/21.) 

184 599 Cooper, G., and McILroy, J. H. Battery indicator Systems. (24/5/21.) 

184 626 Моммот, Ј. 'F. Sound- producing apparatus. (7/6/21. 

184 629 Dawson, Sir P., and FAwDRy, Suspension- feces for overhead 
conductor wires for electric railw ays and thc like. (9/6/21.) 

184 631 Conen, H. J. (Nies, J.) Electric igniting devices. (13/6/21.) 

184645 BRirisH THomson- Houston Company, LTD. (GENERAL ELECTRIC COMPANY.) 
Reflectors. (22/6/21.) 

184 646 Pattison, M. J.. and ELEcTRO MECHANICAL BRAKE CoMPANY, LTD. 
of electrically propelled vehicles. (23/6/21.) 

170 268 METROPOLITAN-VICKERS ELECTRICAL COMPANY, LTD. 
systems. (9/10/20.) 

184648 Ввітіѕн Тномѕом- Носѕтом Company. LTD. (GENERAL ELECTRIC COMPANY.) 
Electro-magnetic switches. (29/6/21.) 

184649 Ѕмітн, С. С. Secondary cells, or batteries for electricity storage. (30/6/21.) 

184658 Dinin, A. Electric accumulators. (8/7/21.) (Addition to 14 119/14.) 

184 663 WILLIAMS, О. R., and WirrtiAMS, D. D. Binders for securing telegraph and 
telephone wires to insulators. (12/7/21.) 

184666 Britisn THousoN-HovsroN CoMPANY, тр. (GENERAL ELECTRIC COMPANY.) 
Electric swtiches. (13/7/21.) 

184 677 WiLMAN, C. W. Electricselective switches for automatic telephone exchanges 
and thc like. (26/7/21.) 

184694 HENLEY'S TELEGRAPH Wonks Company, Lro., W.T., and Nicnoss, W. Н. 
Casings for electric cut-outs and similar apparatus. (13/8/21.) 

169973 Mutter, С. Worm-gearing for electric vehicles. (11/10/20.) 

184 721 Barnett, J. H. Switch or contact device for use іп a battery or electric 
circuit. (20/1/22.) 

184 725 ScuHeEtp, J. F., and ScHour.v Rc AND SOHNE Akr.-Gres. Н. Manufacture of 
pottery particularly adapted to ekc'ric insulators. (10/10/21.) 

173 486 SouDRE AUTOGENE FRANCAISE. Electrical welding of castiron. (24/12/20.) 

174 602 MC s ELECTRO MECHANIQUE. Electriccontrolsystems and apparatus. 

26/1/21.) 
184 748 BRITISH THomson- Houston Company. LTD. (GENERAL ELECTRIC COMPANY.) 
Electric incandescent lamps. 126/1122.) 


APPLICATIONS FOR PATENTS. 
October 16. 
27977 H. L. Jackson, А. ADAMS апа W. С. HUGHES. 
telegraphy. 
A. E. W. MASEYK. 
E. Y. Rosirnson. Vacuum tubes. 
E. Y. RoBiNSON. Thermionic devices. 
WIRELESS INSTRUMENT MANUFACTURING Co., N. Mires, S. L. Barty and 
R. HEATHER. Intervalve couplings for wireless ТА 
Р. FREEDMAN. Electric signs. 
A. E. ALEXANDER (Cory & Son, INc.). 
M. A. Copp. Electrolytic rectifiers. 
J. P. Нлмовтн. Electric lighting devices. 
28038 A. Gronovist. Process for production of incandescent heating conductors. 
28042 G. Marr. Electric switches and plug couplings. 
28054 WESTERN ELECTRIC Co. Electric impulse distributing systeins. 
28062 J. H. Согимсѕ and M. J. RaiLING. Fittings for electric lamps. 
28 077 and 28078 M. L. D. McFaARLANE and Н. G. BARTHOLOMEW. Tclautography. 
28083 W. D. P. vaN DER Knaap. Recorder relay (16/12/21 Holland). 
28086 British Тномѕом-Носѕтох Co.. A. P. YovNc and A. T. Stace. Head 
attachment for telephone receivers. 
28092 E. W.HvrcuiNcs. Electriclight globe attachments (18/10/21, New Zealand). 
23 098 WARD LEONARD ErEcrRIC Co. Electric snap action switches (29/7/21, U.S.). 
28099 WARD LEoNARD ErEcrRICCOÓ. Controllers for electric circuits (29/7/21, U.S.) 
28 тоо Т. W. Case. Photo-electric device. 
28 109 W. J- MkrrgnsuH-JacKsoN (NEWSOM). 
28 115 A. L. RawLiNcS.—Relays. 
October 17. 


28124 A. E. J. Batt and I. H. Parsons. Synchronisationofclocks by wirelesswaves. 

28152 С. W. PuiPPs. Electric heater for incubators. etc. 

28154 J. BRADtEv. Fitting to produce low c.p. electric light. 

28 155 Brook, Hirst AND Co. and J. A. Hirst. Switch gear. 

28165 R. OSBORNE. Electric sign. 

28189 L. C. Pia. Apparatus for production of changeable electro-luminous effects. 

28 190 A. B. Pares. Electric interrupters (13/6/22, Spain). 

28 193 С. B. Е1ллѕ (Murray). Electric riveting. 

28 209 METROPOLITAN-VICKERS ELECTRICAL Co. and N. E. Nortn. 
electric control system. 

28223 А. SMITH and T. С. THomson. Electric lamps. 

28 235 AUTOMATIC TELEPHONE MANUFACTURING Co. Telephone systems. 

28 238 H. BARON (ALDENDORFF). Electric plug socket. 

28242 A. CREMER. Apparatus for electrolysis of metals. 


Electrolytic cell. 


L. van. Telephone 


Control 


Electrical protective 


Crystal detectors for wireless 


27 985 Electric hammer. 
28 961 
28 962 


28 002 


28 oro 
28 014 
28 025 
28 037 


Radio-telephonic receivers. 


Electric cooking devices. 


Controllers for 
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. 28 393 F. W. Baynes. 
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October 18. 
28252 W. J. Ricxets. Devices for protection of windings of high voltage telephone 
apparatus. 
28277 W. J. Н. Warrer. Electric lock for doors, windows, etc. 


28 281 A. W. WiLLIAMS and F. W. Комтку. Earthing of electrical apparatus. 


28 286 E. L. Lirey. Electric conductors. 

28 322 E. Y. Rosinson. Vacuum tubes, etc. - 

28 323, 28 325 and 28 326 E. Y. RoBiNsoN. Thermionic devices. 

28 324 E. Y. RoBiNSON. Antenna systems for wireless telegraphy, etc. 

28336 A. S. Gusn. Electrolytic anti-corrosion systems. 

28 343 L. LocuNER. Wireless current rectifier. 

28 350 GENERAL ELECTRIC Co., Ltp., and C. J. SMITHELLS. 

28 351 GENERAL ELECTRIC Co., Lrp., and C. J. SmirHeixs. 
(19/10/21, Germany). 

28 386 A. L. Davis. Electric plug and socket unions for lamps. 
October 19. 

Relays for reproduction of sound, etc. 

28422 C. ре C. MaruLICH. Electric kettle. 

28 423 L. B. Милер. Crystal rectifiers for wireless TEE и 

28 432 A. J. Burr. Control device for wireless telegraphy, etc. 

28 444 H. J. Lucas and A. J. Hurst. Radio telephonic systems. 

28 449 ENGLISH ELECTRIC Co. Steam turbines. 

28451 К. R. D. Shaw. Apparatus for electrical transmission of power. 

28 473 С. UNTERBERG. Electric ignition apparatus (12/1/22, Germany). 

28481 METROPOLITAN-VICKERS ELECTRICAL Co. Steam turbines. 

28 488 R. D. Given and E. G. James. Electric control systems. 

28 493 CAMBRIDGE AND PAUL INSTRUMENT Co. and W. H. APTHORPE. 
relays. 

28 497 Акт. GES. Brown BovERI ET Cie. Electric switches (14/12/21, Germany). 

29 499 W. M. Morpey. Electro-magnetic separation or concentration of miner: |s.. 
28 504 AUTOMATIC TELEPHONE MANUFACTURINGCO. Telephone system (4/2/22,U.S.) 
October 20. 

Apparatus for testing coil ignition systems. 
Means for controlling electrically 


Incandescent lamps. 
Incandéscent lamps 


Electric 


28 521 H. E. Coston and E. A. MILLER. 
28533 WuieP AND Bourne апа Е. Wuipp. 
operated mechanisms, etc. 

28553 J. P. BARKER. Grooved tram rails, etc. 
28 556 C. Coates-Smitn, Р. Е. E. Major and С. Н. MILES. 

28571 S. T. HoskEN. Electric signs. 

28 572 RESEARCH ASSOCIATION OF BrITISH MOTOR MANUFACTURERS, D. DUNNETT: 
and H. S. RoweLL. Magnetic ignition. 

28 590 H. J. BaiLey. Diaphragm for telephone receivers, ete. 

28 592 C. E. S. Puriiips. Measurement of X radiation. 

28 604 JOHNSON AND PuiLLiPS and C. F. Street. Telephone cables. 

28620 W. Н. ILLINGWORTH. Apparatus invclving the use of a number of electric: 


Electricity mcters, etc. 


cut-outs. 
October 21. 
28 624 F. CREEDY. Alternating current commutator machines. 
28663 H. A. O'NEIL. Electric conductor. + | 


28 669 W. H. ItiiNGwoRTH. Electric cut-out. 

28 681 J. Ѕтосктом. Variable condensers for wireless telegraphy, ctc. 
28 682 E. Dick. Dynamos for lighting vehicles (21/10/21, Switzerland). _ 
28 684 E. E. Durr and S. H. Goprrey. Leclancté batteries. 


28686 B. I. CIrRoEN. Time switch. 7 
28 687 METROPOLITAN VICKERS ELECTRICAL Со. end T. W. Ross. Electric relays. 


28694 British THomson-Hovuston Co. (G.E.Co.). Speed control for п otors. etc. 
28 714 British THomson-Hovuston Co. and A. S. FitzGeraxtp. Protective devices. 


for clectric circuits. 


Books Received. 


“The Perry Auto-Time Morse System.” 
(London: Wireless Press.) Pp. 16. 6d. 

“ Hydro-Electric Engineering. Edited by A. H. Gibson, D.Sc. 
Volume II. (London : Blackie and Son.) Рр. vili+ 313. 305. net. 

" Architectural Students’ Handbook. By F. К. Yerbury. 
(London: Technical Journals, Ltd.) Рр. viii-F 150. 105. 6d. net. 

“ Advanced Laboratory Practice in Electricity and Magnetism.” 
Ву E. M. Terry. (London: McGraw-Hill Publishing Co.) Pf. xi 


By F. W. Perry. 


+261. 15s. net. 
Prices of Metals, Chemicals, etc. 
. TuESDAY, October 31. 

Copper— Price. Inc. Dec. 

Best Selected e. per ton /65 о о — 58 

Electro Wirebars.. A {ө 15 o — — 

H.C. Wire, basis .. рет ]b. оз. 1c 4d. — — 

Sheet es os. 10d. — — 
Phosphor Bronze Wire (Telephone)— 

Phosphor Bronze Wire, 

basis os рег lb. 1з. 24d. -— -— 

Brass 60/40— 

Rod, basis ae m" 74. — — 

Sheet, basis - "m 94d. — — 

Wire, basis .. » 104d. — 
Pig Iron— 5 | 

Cleveland Warrants perton {4 15 о _ — 

Galvanised steel 

wire, basis 8 S.W.G. ,, £18 о o — — 

Lead Pig— 

English  .. " £2715 о {fI 5 о — 

Foreign or Colonial bis £2610 о л о о == 
Тіп— 

Ingot T ©» А £184 12 6 {11 5 o 

Wire, basis .. per Ib 2s. 54d 14d 


Aluminium Ingots T 


Spelter .. P 
Mercury .. per ‘bottle {12 2 6 IO о 
Sodium Chlorate— Per lb. 3d 


Sulphur — £9 
(Roll-Brimstone)— per ton Sulphuric Acid (Pyrites. 168°} 
r ton, £7 10s 


| £8 103. 
Sodium Bichromate.—Per lb. 5d Copper Sulphate.— Per ton. 
Boric Acid (Crystals). Per ton {60. 426 53. 

Rubber.— Para fine, 1s 1d. ; plantation rst latex, 114d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W. T. Henley’s Telegraph 


Works Company. 
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Forty Years Ago. 


* The Electrician,” November 4th, 1882. 

THE EDISON SYSTEM IN AMERICA.—We learn that there are 123 
isolated plants on the Edison system now running, or in process 
of being fitted up in various parts of the United States. These 
plants give an aggregate number of 21 998 lamps. 

Mr. Epison’s PATENTS.—On August 22nd last, 18 patents were 
issued to Mr. Edison by the United States Patent Office, on Septem- 
ber 5th 1, on September roth 31, on October 3 І, and on October roth 
I2, or 63 in all. The total number of patents issued to him up to 
October 14th was 149, in addition to which he has по less than 
135 applications lodged for additional patents. 

Cost oF ELECTRIC LiGHTING.—In a recent report to the Boston 
Board of Aldermen, the Superintendent of Lamps in that city 
says that there are 103 electric lights now in use in the city at a 
cost for maintenance of $23108. The electric lights have dis- 
placed 325 gas lights, of which the cost of maintenance-was only 
$9 779. These figures would be more valuable if the syetems 
and candle power were mentioned. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 

THE CABINET MAKER.—‘‘ Cane Furniture for Restaurants ” 
“ The Furniture Trade of Paris ’’; “ Furnishing Men in the Muni- 
cipal Elections.” 

THE CHEMICAL AGE.—'' The Determination of Benzol in Coal 
Gas,” by A. Thau ; “ The Nitrogen Industry in the United States," 
by Hartland Seymour; ‘* The Treatment of Caustic Lime Sludge.”’ 

THE FRUIT GROwER.—Empire Fruit Show Number: Full Illus- 
trated Report of the Crystal Palace Show; Prize Winners and 
Trade and Scientific Exhibits. 

GARDENING ILLUSTRATED.—“ Trees in Winter '; ' Giant Bloom 
Chrysanthemums ” ; “ Flowers and Fruit in North Cornwall.” 

THE Gas WoRLD.—"' The Sulphur Content of Coke ” ; '' Theory 
of Carbonisation of Coal ” ; '' The Working of Vertical Retorts.” 

THE HARDWARE TRADE JOURNAL.—" Chats on Silver and Plate ”’ ; 
““ New Lines for the Christmas Trade °; ''The Development of 
Rural Industries ’’; '' The Value of Plaster to the Ironmongers’ 
Mechanic." 


New Companies. 
Thomas Word end Co. 

Tuomas Woop AND Co, Ltp. (185 208).— Private company. 
Reg. October 23rd. Cap. £2oo in £i shares. Electrical and 
gencralengineers, etc. First directors : T. Wood and Ada M. Wood. 
Secretary: T. Wood. Reg. office: 18, High Street, Cheadle, Ches. 
Mar*es. Ward and Co. 

MaRKES, WARD AND Co, Тр. (185 204).— Private company. 
Reg. October 23rd. Cap. /2000 in £1 shares, Manufacturers of 
and gealers in carbons, wire cables, conductors, electrical goods and 
apparatus, etc. First directors: P. D. Morris (chairman), A. S. 
Markes, J. W. Ward and E. E. Morris. Secretary : H. B. Clark. 
Reg. office: 26-30, High Street, Islington, N.r. 

Electrix. | 

ELECTRIX, Ltp. (185 291).— Private company. Reg. October 25th. 
Cap., £100 in {1 shares. Manufacturers of and dealers in all 
apparatus and appliances for use in connection with the generation, 
distribution, supply, accumulation and employment of electricity, 
etc. First directors: S. B. Henderson and P. Fer. Solicitors : 
E. B. Gee and Co,, r5, Copthall Avenue, E.C.2. 

Midland Menufacturing Co. | | 

MIDLAND MANUFACTURING Co. (1922), LTD. (185 318.)— Private 
company. Reg. Oct. 27th. Cap., £10 ooo in Z1 shares. Electrical 
engineers, iron and steel manufacturers, etc. First directors : 
T. J. Fryer (chairman and governing director, subject to holding 
I ооо shares) and such others as he shall nominate. Reg. office: 
Celtic Works, Savile Street, Sheffield. 

Herries and Ruseell. 

HARRIS AND RUSSELL, Lrp. (185 312.)—Private company. Reg. 
Oct. 27th. Cap., £100 іп ft shares. To experiment with, manu- 
facture and develop methods of light, heating and ignition, produce 
neutralising effects by electrical, chemical or mechanical means, 
and to turn to account by-products and waste material, etc. First 
directors: A. E. Harris and J. J. Russell. Reg. office: 3, Percy 
Street, Tottenham Court Road, W.r. 

Lewbert Manuf«cturing Co. 

LEWBART MANUFACTURING Co, LTD. (12 406).—Private com- 
pany. Heg. October 24th. Cap., £5 ооо in {1 shares. To acquire 
froin Reginald Vandezee Farnham the rights, privileges and power, 
in connection with an invention known as the '' Lewbart Disinfec 
tor," and to carry on the business of sanitary, electrical engineers- 
etc. First directors: К. V. Farnham, J. A. Marr, J. Marr. Secre, 
tary: J. A. Marr. Reg. office: 9, Paisley Koad West, Glasgow- 
Runbaken Magnetic Co. (Scotland). | : 

KUNBAKEN MAGNETO Co. (SCOTLAND), тр. (12 388).—Private 
company. Reg. in Edinburgh October 11th, Cap., £4 000 in ft 
shares. To take over the business of electrical ignition specialists 
and repairers carried on by F. Murray and Co., at 136, West Nile 
Street, Glasgow, First directors: J. H. Runbaken, P. Forrester, 
E. H. Flynn, F. W. Murray. Reg. office: 134, West Nile Street, 
Glasgow. 
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Arrangements for the Week. 


FRIDAY, NOVEMBER 3rd (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 

6 p.m. At the Institution, Storey’s Gate, London, S.W.r. 
Extra General Meeting. Lecture on ‘ Repairs to the 
Roof of Westminster Hall," by Sir Frank Baines, C.B.E., 
M.V.O. 

BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.30 p.m. At Caxton Hall, Westminster, London. Salesman- 
ship Conferences. Paper on '' Fires and Cookery (Large),”’ 
by Mr. F. H. Howell. 


MONDAY, NOVEMBER 6th. 


INSTITUTE OF TRANSPORT. 

5.30 p.m. At the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C.2.. Paper on  '' British 
Railway Operating Statistics and Their Lessons," by Sir 
William M. Ackworth. 

INSTITUTION OF ELECTRICAL ENGINEERS (WESTERN CENTRE.) 

6 p.m. At the South Wales Institute of Engineers, Park Place, 
Cardiff. Paper on “ The Interconnection of A.C. Power 
Stations," by Mr. J. B. Palmer and Mr. L. Romero. 


INSTITUTION OF ELECTRICAL ENGINEERS (LIVERPOOL SUB-CENTRE). 


7 p.m. At The University, Liverpool. Address by the 
Chairman, Mr. B. Welbourn. 


TUESDAY, NOVEMBER 7th. 
INSTITUTION OF Сту! ENGINEERS. 
6 p.m. At the Institution, Great George St., London, S.W.1. 
Opening Meeting. Address by the President, Dr. W. H. 
Maw. 


INSTITUTION OF ELECTRICAL ENGINEERS (NORTH MIDLAND CENTRE). 

6.45 p.m. At the Hotel Metropole, Leeds. Opening Meeting 

and Smoking Concert. 
ELECTRICAL SOCIETY OF GLASGOW. 

7.30 p.m. At Glasgow. Paper on “ Application of Electricity 

to Domestic Purposes,” by Mr. H. L. Kirby Johnson. 
RÖNTGEN SOCIETY. 

8.15 p.m. At the Institution of Electrical Engineers, Savoy 

Place, Victoria Embankment, London. General Meeting. 


WEDNESDAY, NOVEMBER 8th. 
NORTH-EAST COAST INSTITUTION OF ENGINEERS & SHIPBUILDERS. 
At Newcastle-on-Tyne. , Paper on “ Electric Auxiliaries,” 
by Mr. W. D. Horsley. à 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution, Victoria Embankment, London. 
Wireless Section Meeting. Paper on ''The Effect of 
Local Conditions on Radio Direction-Finding Installations, 
by Mr. R. L. Smith-Rose and Mr. R. H. Barfield. 

| INDUSTRIAL LEAGUE AND COUNCIL, 

7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. 
Lecture on “ Education as a Function of Management," 
by Mr. Н. Н. Elvin. 

ROYAL SOCIETY OF ARTS. 

8 p.m. At John Street, Adelphi, London. Address on '' The 

Value of Strikes and Lock-Outs,'' by Lord Askwith, K.C.B. 


THURSDAY, NOV. MBER 9th. 
WOMEN's ENGINEERING SOCIETY. 

6.15 p.m. At 26, George Street, Hanover Square, London. 

Lecture entitled “ Research," by Mr. A. P. M. Fleming. 
CHELMSFORD ENGINEERING SOCIETY. 

7 p.m. In the East Anglian Institute of Agriculture, Chelms- 
ford. Demonstration of Wireless Telephony by Mr. 
C. H. Ford. 


FRIDAY, NOVEMBER 10th. 
PHYSICAL SOCIETY OF LONDON. 
5 p.m. At the Imperial College of Science, South Kensington, 
London : 
I. ‘‘ The Homographic Treatment of the Symmetrical 
Optical Instrument," by Mr. G. Temple. 
2. ' On the Structure of the Sulphur Dioxide Mole- 
cule,” by Prof. A. O. Rankine and Mr. C. J. Smith. 
3. " The Thermal Effect of Vapours on Rubber," by 
Mr. A. S. Houghton. 
4. Demonstration of an Apparatus for Testing the 
Tensile Strength of Gas Mantles," by Mr. J. T. 
Robin. 
EDINBURGH ELECTRICAL SOCIETY. 
8 p.m. At Philosophical Institute, 4, Queen Street, Edinburgh. 
Lecture on '' Scientific Illumination," by Mr. E. J. Taylor. 


The Editorial, Advertisement and Publishing Offices of “Тик 
ELECTRICIAN " are at 8, Bouverie Street, London, E.C.4. Tele- 
grams ı Bentrotric, Fleet, London. Telephone: City 9852 (6 lines). 

The subscription to ' THE ELECTRICIAN " $$ £1 5 О per annum 
in the United Kingdom and {1 10 0 per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
tisement copy and blocks should be received om the Friday preceding 
date of publication, 
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Notes of the Week. 


A Record Hard to Beat. : 

THE election of Dr. W. H. Maw to the Presidential chair 
of the Institution of Civil Engineers gives us a double sense 
of pleasure. Being connected with technical journalism 
we can properly congratulate one who has not only been 
editor of one of our leading engineering papers since 1870, 
but has established the proud record of occupying the same 
editorial chair longer than anyone now living in any sphere 
of newspaperdom. It may be added that Dr. Maw has 
been on the editorial staff of “ Engineering " since 1866, 
when that journal first started. His connection with 
engineering progress during its most productive years has 
therefore been close, and his influence on that progress 
profound. While it is for the latter reeson that he has been 
elected to a position that has come to be recognised as 
titular head of the engineering profession, we may be 
permitted to see in the choice at least some recognition of 
the good work that technical journals, such as that over 
which he presides, can do in recording, and, in recording, 
directing along the right lines technical and theoretical 
developments in engineering. We congratulate Dr. MAw 
on his election and the Institution of Civil Engineers on 
having elected him. 


The War and Engineering Problems. 

BEARING these facts in mind, it is not surprising to find 
that Dr. Maw’s address is mainly composed of a critical 
study of engineering progress and especially of the develop- 
ments which have taken place since 1903 when he delivered 
the '' James Forrest ” lecture on “ Some Unsolved Problems 
of Engineering." Many problems of engineering, quite as 
many as in 1903, still remain unsolved, but in that 
period of nearly twenty years;some real advances have, been 
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made and conditions during the war years have had a 
distinct reflection on the arts of peace by allowing results 
to be immediately tested and risks to be taken which would 
not otherwise have been permissible. Dr. Maw refers 
particularly to our increased knowledge of the properties 
of materials in their application to aeronautics and ordnance 
to our closer acquaintance with various alloys and 
to the use of the microscope and the X-rays in investigating 
the substances that have to be used in engineering work. 
In another sphere of human endeavour the call is all for 
rest to enable recovery to be made from the strain of war 
and from the almost equally severe strain df post-war activi- 
ties. In engineering, on the other hand, we have been 
provided in a few years with a mass of information which 
it will require all our energy and enterprise to digest and 
use in the most efficient manner. We therefore have a busy 
time before us, 


Steam Turbine Progress. 

ELECTRICAL engineers will find the concluding part 
of Dr. Maw's address the most interesting. While in 
1903, he pointed out, the steam engine was under < cloud, 
to-day, after eighteen years of unprecedented development, 
its employment completely overshadows that of any other 
prime mover. This is especially due to the developments 
which have been made in steam turbine design and con- 
struction. . While at Neptune Bank in 1902 a steam con- 
sumption of 18:2 lb. рег kW was obtained, in 1918 at 
Carville the figure had fallen to 10:4 lb., a reduction of 
43 per cent. Again the thermal efficiency had risen to 
27:7 per cent., which, allowing for the rather high leaving 
losses on this particular machine, indicated that a figure 
of 30 per cent. was within our reach. It is interesting to 
note}that Dr. Maw’s figures for the бо ооо kW unit at the 
73rd Street Station in New York show that neither im- 
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proved steam consumption nor thermal efficiency naturally 
follow from the use of these gargantuan machines. Asa 
matter of fact the figures of ІІ lb. of steam and 25'1 
per cent. for thermal efficiency compare unfavourably with 
the Carville results, and will therefore form an argument, 
which we are inclined to support, against the policy of 
putting too many eggs in one basket—in this countrv at 
least. т 


The Impossible To-day the Possible To-morrow. 

THESE and other facts which Dr. Maw brings out are 
sufficient to show that in the last twenty years the develop- 
ments in heavy and light mechanical engineering have been 
sufficient to make us optimistic. As Dr. MAw truly says, 
the impossible of to-day often becomes the possible of 
to-morrow, and this is likely to be equally true in the 
future as it has been in the past. As we go on our know- 
ledge of fundamentals continues to increase, and ways and 
means are found of putting this knowledge to better and 
better use. This is sufficient guarentee of <ccelerated 
progress and of the increasing influence of engineering on 
the work of the world. 


An Improved Salesmanship Conference. 

THE Salesmanship Conference, which was held ieee 
F riday, was a greater success than either of its predecessors. 
This was partly due to Mr. HOWELL, the opener, who spoke 
and acted like a salesman ought. He seemed impressed 
with the facts, unlike many in the electrical industry, that 
he had something good to sell, that he did not care who 
knew it and that certain unparliamentary adjectives and 
nouns should be applied to those who did not see eye to 
eye with him. In a word, he was a salesman who, if we 
had not done so already, would have persuaded us to buy an 
electric cooker. Now there are too few of these salesmen 
at large in the electrical industry and if these conferences 
succeed in adding to their number they will have attained 
their object. 


Recruiting the Salesman. 

This question of recruitment is one, as “ Spectator " 
points out in another column, that is most difficult to 
solve. It is not wholly a question of payment ; it is not 
wholly a question of training. It is a combination of 
these that is required, mixed with a real enthusiasm and 
a determination to sell not only in fields that are known 
but in others which are as yet uncultivated and even 
presumed to be uncultivable. The good results which 
may follow from this search for new fields were emphasised 
by Mr. L. L. RoBiNsow, who told a story of an undertaking 
which had succeeded in getting coffce stalls to use electric 
cooking. That such imagination, enterprise, and courage 
exist in the electrical industry (and incidentally in the 
coffee stall industry) we may well be proud, but that pride 
should be a spur to find yet further unthought-of outlets 
of the use of electricity. The best plan would be to 
think of something and somewhere where electricity can 
be used, and then sct about getting it used. It is evident 
from what more than one speaker said that? this is the 
road to success. 


Removing Interference. 

We refer in our leading article to what we consider was 
the most important part of Mr. GILL’s presidential address 
to the Institution of Electrical Engineers last week. But 
there is one subject which he mentioned which deserves a 
paragraph to itself. That is: interference between tele- 
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phone and telegraph lines and power lines and vice versa. 
A weck or two ago we reviewed the present position of our 
knowledge on this subject, and showed that though great 
improvements had been made much had yet to be done. 
We also suggested that further investigation and collection 
of data were necessary work which might well be taken up 
in this country by the Electrical Research Association or 
the National Physical Laboratory. We are glad to see 
that Mr. GILL supports this view. Both the heavy and 
light current industries, he points out, are necessary to the 
world and there should therefore be no claim to preferential 
treatment. Hard as this saying will be in the ears of the 
Post Office it is undoubtedly true. The best scheme is to 
discover how interference can be overcome and to settle 
the apportionment of the cost of doing it afterwards. We 
hope amid the duties of his offices Mr. GILL will find time to 
push this through. 


Electric versus Gas Fires. 

ALTHOUGH Prof. Howe covers himself by assuming that 
our report of the proceedings at a recent Salesmanship 
Conference was incomplete, we are surprised to find: 
him coming out in our correspondence columns to-day 
as a Champion of the gas fire. On the other hand, speakers 
at salesmanship conferences are warned to keep clear 
from “ technicalities,” and they would certainly be wise 
to eschew electric and gas comparisons. They lead into 
sloughs from which it is difficult to escape, and are other- 
wise unprofitable. It is only fair to Mr. SMITH to add 
that he did not draw any close comparisons between gas 
and electricity, but merely pointed out that the 7 burner 
35 cub. ft. gas stove and the 2 kW modern electric fire might 
be taken as standard piece of apparatus for warming 
moderate sized rooms, and that at the rates current in 
many districts the cost of using them was about the 
same. 


Efficacy and Efficiency. 

From the technical point of view—and technicalities 
must be avoided at salesmanship conferences—it is as well 
to remember that two pennyworth of gas contains about 
three times as much heat as two pennyworth of electricity. 
The general public; and therefore the salesman, is, however, 
more concerned with the history of these heat units after 
they have passed through the meter. It is the old question 
of efficacy versus efficiency, which always arises when 
electricity is used, whether for light, heat or power. As 
we have pointed out before, if thermal content were the 
only thing that mattered, gas would' hardly have secured 
any business at all. For two pennyworth of coal has a 
by far greater thermal content than two pennyworth of 
gas, and that explains why it is electricity is as rapidly 
superseding gas as gas has superseded raw fuel This 
movement is, of course, accelerated by the other advantages 
which electricity possesses, advantages which in the user's 
estimation far outweigh questions of relative cost. 


Some Cooking Points. 

SOME important points ee the lS load, 
which should be studied by the sceptical among station 
engineers, were brought out in the discussion on Mr. 
J. W. BEavcHAMP's Paper on “ Electricity in Small 
Houses," which was read before a meeting of the East 
Midland Sub-Centre of the Institution of Electrical 
Engineers at Derby. The cooking load is known to be 
very diverse, but some figures given by Mr, GILLOTT from 
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results obtained at Billingham show it to be even more 
diverse than that. For the 282 kW connected only gave 
зі kW of maximum demand, and that on a Sunday for 
seven minutes only. For the whole of the Newcastle district 
the diversity of the domestic load is about the order of 13. 
As regards tariffs and costs, Mr. HALL, of Burton, stated 
that he was charging 14d. per kWh for heating and cooking 
and was hiring cookers at 5s. per quarter. He had pro- 
vided the principal members of his staff with cookers and 
obtained their results. In one case it was found that 
. ~ ina family of three people {то covered the bill for lighting, 
cooking, occasional heating and the hire of apparatus. 
These results are encouraging, encouraging enough, we 
hope, to get others to do likewise. 

The Value of Statistics. 

Sır WILLIAM ACWORTH, in an address to the Institute 
of Transport on Monday, dealt in a breezy manner with 
the value of statistics generally, and illustrated his remarks 
by comments on British railway conditions. Some people, 
he said, do not seem to understand the functions of 
statistics. They naturally did not themselves effect a 
cure or promote economies. But they were a necessary 
means of diagnosis on which a properly informed 
expert could act. An objection raised to statistics was 
that they can be used to tell -any tale. But the 
fault was not with the statistics but with the user. 
Obviously statistics must be used with intelligence and 
with a knowledge of the facts behind them. They must 
also be used in good faith. The immortal American had 
said: “Figures can't lie, but liars can figure." Yet 
another point on which much misconception existed was 
the cost of preparing statistics. As Mr. SHIRLEY EATON, 
a well-known American accounting officer, has written, 
it is absurd to talk about the cost of statistics. If they 
are of no use, they have no right to be produced. If they 
are of any use their cost usually bears a negligible 
relation to their value. 


Data on the British Railway System. 

Sır WILLIAM ACWORTH was able to support his case 
by showing that on many vital points, fully elucidated 
by the statistics now available, railway engineers are 
often completely at sea. Thus experienced railway men 
have often assumed that the average length of haul in 
this country (on which the average rate per mile is largely 
based) was between 35 and 50 miles; one American 
statistician used to put the figure at 25 miles. The correct 
figure is 58 miles, and this, contrary to the general im- 
pression, is practically the same as the German figure, 
and only 20 miles below that of France. Again, the 
average freight train load, recently assumed by a railway 
man at the head of the profession to be 220 tons, is actually 
only 135 tons. The weight carried per route-mile per 
annum, about 900 000 tons, is not far removed from that 
іп most of the civilised countries, only the U.S.A., with 
I 650 ooo tons, having a notably higher figure. In 
passengers per route mile per annum (11 000) Great Britain 

is well ahead of France, Germany, and the U.S.A. It 
would appear, however, that the British figure for train 
loading is low. There are many other interesting points 
raised in the address. On the whole, the cost of carriage 
is not of such moment as is often believed. Sir WM. 
ACWORTH remarks that for most valuable commodities it 
does not exceed 3 per cent. of the selling price, ánd seldom 
rises above 6 per cent. In many directions improvements 
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have been made since the war, and a return to pre-war 
methods, sometimes vehemently demanded by traders, 
would mean that the cost of delivery would have to be 
substantially advanced. It is remarked that electrification 
should increase freedom of movement on the most crowded 
sections of railways. We believe that statistics would 
show that, apart from economical advantages, it would 
lead to improvements in many of the fundamental pro- 
cesses underlying cheap railway transport. 


Another Undue Preference Case. 
THE judgment of the Court of Appeal in the action 
brought by the Westminster Electric Supply Corporation 


against the Wykeham Studios, which is reported in another 


column, settles two debatable points, and should go a long 
way towards ending litigation on undue preference in 
methods of charging. In the first place it decides that 
electricity supplied to photographic lamps is power and 
not light. For a long time there has been some doubt 
about this, and conflicting decisions on the point have not 
made matters any clearer. It is, therefore, satisfactory to 
have an authoritative decision. The judgment is just, 
as it can hardly be said that electricity used by photographic 
arc lamps is for illumination purposes and the hours of 
use are long. 
Dissimilar Differential Charging. | 
THE other point decided is more doubtful, though it is 
in accordance with the terms of Sections 19 and 20 of the 
Electric Lighting Act of 1882, and with the intention of 
the Legislature. Sec. 19 is the famous “ similar circum- 
stances ” clause, and Sec. 20 deals with undue preference. 
In the present case the defendants contended that they 
should only be called upon to pay the lower scale charged 
to power consumers, but the company were able to show 
that all photographers were treated alike, that their demand 
was intermittent and that their load factor was not as good 
as that of power consumers. Consequently, they claimed 
to charge photographers at a higher rate than for ordinary 
power but at a scale intermediate between the power and 
lighting rates. The Court held that they were justified 
in so doing and consequently judgment was given for them. 


Workman’s Compensation Litigation. 

ON more than one occasion we have called attention to 
the large amount of unnecessary litigation over claims by 
workmen for compensation for injuries arising out of their 
employment. The case reported in our legal columns this 
week is a good example of the kind of thing we have in 
mind. One miner, with an oil safety lamp, had another 
worker, who had an electric safety lamp, to assist hinr in 
clearing gas from a section of a pit. Both men were killed 
by an explosion which occurred shortly after they com- 
тепсей work. The oil safety lamp was found in two pieces, 
with a tin box containing matches between the two pieces, 
so that there were clear indications that the lamp had gone 
out and had been unscrewed for relighting. To try and 
light a lamp under such conditions is a clear infraction of 
Sec. 34 (3) of the Coal Mines Act, 1911, but the person guilty 
lost his life. The Sheriff should not therefore have refused 
compensation to the representatives of the other man, whose 
electric safety lamp was found alight after the explosion. 
It is some satisfaction to see that three judges of the Court 
of Session think the Sheriff was wrong and have remitted 
the matter to assess compensation. Cases such’ às this. 
one are a fruitful cause of industrial unrest, and we hope 
that an attempt will soon be made to simplify the sitüation. 
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The Montevideo Telephone Dispute. 


THE Municipal Council of Montevideo, whose chief 
function seems to be to champion strikers and to render all 
private enterprise impossible, has excelled itself in its 
dealings with the Montevideo Telephone Co. On account 
of a dispute with the staff it decided to seize the company’s 
property and to cancel the concession. This illegal action 
led to a conflict with the National Administrative Council 
which has not hitherto been conspicuous for impartiality 
in industriel disputes, especially where British companies 
` are concerned. We are not surprised to learn that the 
directors of the Telephone Company, weary no doubt of 
Government competition and of the unfair conduct of the 
local authorities, have agreed to sell their undertaking 
to the Administration of Posts, Telegraphs and Telephones 
at Montevideo for $700 000, or about £120 000. This is 
exclusive of the cash in hand and on deposit, and of all 
freehold properties and securities. Formed in 1888 in order 
to acquire a telephone concession in Montevideo, the 
company has a paid-up share capital of {217 135, but there 
are neither debentures norloans. The reserve and renewal 
funds are over £156 000, so that the shareholders are likely 
to receive back something in addition to their capital. 
This is the more extraordinary when the conditions prevail- 
ing in Montevideo are considered. 


The Election and Trade. 


ALL elections within the memory of the present genera- 
tion have had the effect of damping down industrial 
activity while they lasted. The present contest seems the 
exception which proves the rule. For the announcement 
of dissolution actually gave a fillip to trade, and there 
is to-day in both wholesale and retail circles a feeling of 
optimism which is refreshing. The explanation of this 
phenomenon is not difficult to find. The world of com- 
merce has been threatened with an election any time 
during the next twelve months, and Mr. Bonar Law, has 
earned its gratitude by giving it after November 15th 
the prospect of a few years’ rest. А return to party 
government offers the hope of a balance and responsibility 
in political matters which will reflect itself upon com- 
mercial possibilities, and this view is confirmed by the 
insurances which have been effected upon the London 
market. Whatever may be the political implications 
involved in these circumstances the fact remains that for 
the moment they have given a more cheerful tone to the 
business situation. 


Engineers and the Election. 

IN their individual capacity we suppose that engineers 
have always taken an interest in politics. But this is 
almost the first, if not the first, time that they have 
attempted to excrt an influence in a corporate capacity. 
Now the Society of Technical Engineers, are putting 
a series of questions to each candidate who will have to 
give his views, or shuffle out of giving his views, on such 
subjects as a separate third party in industry, unemploy- 
ment insurance schemes for administrative and technical 
workers, the contribution of an industry to the support of 
those unemployed in that industry, and superannuation for 
technical and administrative workers. These questions 
are not only interesting in themselves but are significant 
of the rise of a new power. We have no doubt that the 
answers will be just as interesting. 
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Trade and Catalogues. 

IT is generally realised that the trade of this country 
cannot be firmly established unless a fair proportion of the 
business available in foreign countries comes into our 
hands. But while considering ways and means and doing 
useful preliminary work, it is too often forgotten that 
foreigners, like ourselves, take in a great deal of infor- 
mation through the written and printed word, and the 
more easily this information can be absorbed the more 
satisfactory will be the results. Yet we still hear com- 
plaints of catalogues being distributed in foreign countries, 
printed in English or translated into a sort of Esperanto, 
called French or Spanish or Italian, or provided with prices 
in English currency and English weights and measures. Too 
often we hear of prices being quoted '' f.o.r. our works " 
instead of an inclusive price for freight and customs duty 
to the customer's port being given. These are not the 
ways to develop business or to extend foreign trade con- 
nections, anything else but bankruptcy, and th-y ought to 
be changed without delay. 


A League of Telephony. 


“ There is no engineering difficulty," said Mr. FRANK 
GiLL, speaking on long distance telephony in his Presi- 
dential Address to the Institution of Electrical Engineers 
last week, “in constructing and operating lines at com- 
mercial rates to give satisfactory speech from any part 
to any other part of Europe, but at present the through 
business is meagre in quantity, slow and inefficient." 
This sentence, though it occurs towards the end of the 
address, may very well be taken as the text of nearly all 
that Mr. GILL had to say in a discourse which was equally 
inspiring from both the technical and commercial points 


of view. . 
Technical Advances in Telephony. 


The more the address is studied—and it ought to be 
studied not only by telephone engineers but by electrical 
engineers and telephone users—the more it is obvious how 
well knit it is. After some preliminary paragraphs on 
technical education, in the improvement of which the 
Institution has now an opportunity to play a great part 
both in a corporate and individual capacity, the PRESIDENT 
went on to discuss the important subject of telephony 
over considerable distances and, after a parenthesis to 
which we shall refer later, to give a concise summary of the 
technical advances which have made recent developments 
in this field possible. The discovery by Mr. OLIVER 
HEAVISIDE in 1887 that the addition of inductance to 
telephone lines would be beneficial to the transmission of 
speech had, he said, been responsible more than anything 
else for bringing us to the present stage in telephonic art. 
Inductance, however, though it afforded a means of greatly 
extending the distance to which speech was possible and 
or reducing the copper required to transmit speech over 
such distances as were previously feasible, increased 
frequency-distortion and cross-talk and reduced the speed 
ot propagation. On open lines good maintenance was a 
necessity if all the advantages obtainable by the use of. 
loading were not to be sacrificed. 


Repeaters and Telephone Pregress. 

А more recent invention, that of repeaters, had aiso 
had a profound effect on telephone progress. The employ- 
ment of this apparatus has made it possible to put additional 
energy into the lines and so to reduce the attenuation. The 
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quality that could be obtained on open wire lines need no 
longer be sacrificed by the use of loading, reduction in the 
attenuation being effected by repeaters so that Jong, heavy 
open wire lines were now left unloaded, but were 
'' repeatered " to improve articulation. On cable circuits 
loading was still usual, but it was being lightened so as 
to raise the speed of the circuit and reduce the echo 


trouble. 
Carrier Currents and Economy. 


A third advance, perhaps from the economic point of view 
the most important of all, was.the employment of carrier- 
currents, a phrase which will be familiar to readers of THE 
ELECTRICIAN from the exhaustive Paper on this develop- 
ment by Messrs. Е. Н. CorPrrTs and О. B. BLACKWELL which 
we published some eighteen months ago. By this system 
it is possible considerably to increase the traffic capacity 
of a pair of lines, a vital point in the finance of long distance 
transmission, and to use them both for telephone and 
telegraph working. Thus between Chicago and Omaha, a 
distance of 45c miles, four open wire conductors carry 27 
total circuits, two of which are physical telephone circuits, 
one is a phantom telephone circuit, four are earthed 
telegrz ph circuits, which can be worked either one or two 
way at will, and twenty are two-way carrier telegraph cir- 
cuits. The use of this system has recently been considerably 
developed in the States, where 15 695 miles of route 
provide 95 446 miles of carrier channel. $ 

These figures are sufficient to emphasise the economy 
of the method, and the effect on such long lines as the actual 
ones between New York and San Francisco and the hypo- 
thetical ones between London and Delhi and Paris and 
Seattle is certainly protound. 

A Man of Ideals. 

To this point, rather more than half way through his 
address, with the exception referred to above, Mr. GILL had 
followed conventional lines. As the first telephone presi- 
dent of the Institution since 1905, it was only to be expected 
that the advances in this branch of electrical art would be his 
theme. But Mr. GILL is a man of ideals, and that 
being so it is not surprising that he went a step further 
and drew our attention to a goal towards which in the 
interests of telephony, of electrical engineering and of 
civilisation it is well worth working. 


Telepbony and Civilisation. 

In the early partof his address he had described 
communication and transportation as the two vital 
factors in the progress of civilisation. ‘‘ Other things being 
equal,” he said, “the nation best equipped with the 
means of production, communication and transmission 
will enjoy a great advantage in the race for commercial 
supremacy and... in the search after national well- 
being." For this development public demand alone was 
not sufficient. The railways had created a demand for 
traffic and the telephone industry must do the same. 
Telephony since its invention 46 years ago had not 
been of much use to Europe, neither had the telephone 
authorities responsible been permitted to do what they 
wished to make it of greater use. 


Telepbone Development in America. 

What can be done in this way is evident from the record of 
the “ Bell " companies in America. These companies number 
9 315, making, with the 879 “© non-Bell companies," I0 194 
telephone undertakings in the States with a total of no 
less than 14 197 092 stations, or one telephone to every 
7:7 persons. Since 1900 the population of the States has 
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increased by 45 per cent. and the number of telephone 
users by over goo per cent., and any of these subscribers 
can reach out over more than 4 ооо miles and call any of 
the:e millions of stations. There are many reasons 
for this development which, compared with what 
has been done in any other country, can correctly be called 
gargantuan, and even the least imaginative of our readers 
will be able to think of several for himself. But in 
Mr. GILL’s view the preponderating reason as far as long. 
distance telephony is concerned is central control. 


Central Control in Europe. 

Is central control of the telephones possible in Europe ? 
Mr. GILL suggests that it is. The technical difficulties are 
few ; the obstacles are mainly political or economic. At 
best each nation is now conducting only a local telephone 
business, and this will never be altered until the through 
business can be handled as a complete unit. At present 
it is possible with much physical and mental strain to talk 
between London and Paris (nearly 300 miles). On special oc- 
casions communications are said to have been established 
between London and Milan (about 920 miles). Yet every 
day conversations are held between New York and San 
Francisco (about 2 600 miles), and until some unified control 
enables through lines of communication to be designed, 
operated and constructed in a manner capable of meeting 
the needs of the public, this comparison between Europe 
and America will remain apt. 


The League of Nations and Telephone Progress. 

To obtain that unified control, Mr. Girr has several 
suggestions—a long line company working under licences 
from the various Governments ; in other words, a sort of 
reversal of the position in the old Post Office-National 
Telephone days, a company formed and financed by the 


.Governments themselves or an association of the various 


existing telephone authorities to study the problem and to 
fix standards of measurement, performance and method. 
It is natural, but it is a pity, that around these proposals 
most of the controversy on the address will rage. The 
means are always more difficult to determine than the end ; 
and this will be no exception. While Mr. GILL describes 
it as being frankly of a temporising nature, we think that 
the best chance of success comes from the third proposal. 
The engineers of the various telephone authorities already 
meet, and should have no difficulty in providing a 
workable scheme. The aid of the League of Nations 
might then be enlisted ; if it cannot help to develop a 
service which would do much to prevent war, it is not 
yorthy its name, and finally progress might be made 
towards the second suggestion, for we fear the first is far 
outside the range of practical politics. This must all be 
discussed and examined, for Mr. GILL has set us and 
himself a problem to the discovery of a solution of which 
definite steps should be taken without delay. 


A Real Inspiration. 

But whatever steps are taken, Mr. GILL has been successful 
in giving the electrical industry of this country, and of 
Europe, too, а real inspiration. In our haste we all of us at 
times say hard words about the telephone, but in our heart 
That being 
so, it is only logical to extend its uses to the greatest possible 
extent, and as a graceful action to award to those who have 
brought it to its present state of perfection, not forgetting 
Mr. GILL himself, a little of that praise which they deserve 
and too seldom get. 
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Notes on Wireless Matters. 


By Prof. С. W. О. HOWE, D.8c., M.I.E.E. 


A. Perennial Fallacy. 


- Fallacies die hard, especially when they are propagated 
by those to whom one naturally looks for guidance. 

In the earlier editions of some of his books, Prof. Fleming 
not only stated and proved mathematically that in an 
electromagnetic wave the magnetic and electric fields at 
any point were go° out of phase, but took great pains to 
impress it on one’s mind by means of models. In a paper 
entitled, ‘‘ The Nature of. Electromagnetic Waves and the 
Mode of Their Propagation,” read before the British Asso- 
ciation in 1913, the writer showed that this was a fallacy, and 
that the magnetic and electric fields at any point, except 
in the immediate neighbourhood of the aerial, are in phase, 
that at the moment when the vertical electric field is a 
maximum, the horizontal magnetic field has also its 
maximum value, and that a quarter of a period later both 
have zero value at the same spot. 


Scotching an Error. 
It is only fair to add, however, that Prof. Fleming wrote 
pointing out that he had already discovered his mistake and 
had rewritten that section in the current edition of the 


book. Ап error of this nature, however, is more easily © 


started than stopped. 

In reviewing Stanley's '' Wireless Telegraphy ” recently, 
the writer pointed out that a beautiful colour scheme had 
been invented, with the object of impressing the funda- 
mentally false notion on the mind of the reader. 

Now, in the recent numbers of the '' Wireless World," a 
series of articles by Prof. Fleming has been published, 
explaining electric waves in simple language; these 


Г 
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articles are based on his Christmas lectures of a year ago, 
which were phenomenally successful. 

On p. 5 of the issue of October 7th we are told, how- 
ever, that ‘‘ At any one point the energy is being trans- 
formed periodically from potential to kinetic form and back 
again," instead, apparently, of getting on with the main 
business of the wave, which is to pass the energy on. This 
is the old fallacy, according to which the energy at a point 
is eltric at one moment and magnetic the next, as in a 
so-called stationary wave. In a progressive wave the 
magnetic and electric energy at a point grow together, 
reach their maximum values together, and die away to zero 
together. The energy in each cubic cm. of space is half 
electric and half magnetic at every moment ; there is never 
more of one than of the other, and it is therefore very 
difficult to see how the energy can be transformed periodi- 
cally from one to the other form. 


Mechanical Analogies. 

In progressive sound waves the conditions are strictly 
analogous, those portions of air which are the most com- 
pressed or ‘rarefied at any moment being those which are 
moving with the greatest velocity forward or backward. 

The same phenomenon is to be seen in a pulse or hump 
travelling along a stretched cord (see Fig.). The crest b 15 
at rest but is being rapidly accelerated downwards; a 
moment ago it was moving rapidly upwards as c 1s at the 
present moment ; a moment later it will be moving rapidly 
downwards as @ is at the present moment. The mass of 
the cord at bis being accelerated downwards by the tension 
of the cord at a and c. Hence the portions at a and c not 
only have kinetic energy in virtue of their rapid motion, 


but also potential energy in virtue of heir tension, and 

each portion of the cord acquires both types of energy at 

the same time and loses them at the same time. One 

cannot, therefore, say that at any point the energy is being 

transformed periodically from the potential to the kinetic 

form and back again. | : 
Conditions in a Stationary Wave. 

In a stationary wave, as in a vibrating violin string, 
conditions are quite different; there the energy is at 
one moment wholly kinetic and at a subsequent 
moment wholly potential. Similarly, in an oscillating 
electric current, such as an aerial, for instance, the energy 
at one moment is wholly electric and at a subsequent 
moment wholly magnetic, but as one moves away from 
the aerial one gets out of the oscillatory field into the true 
wave field, and the conditions are entirely changed. Here, 
an observer endowed with supernatural powers would notice 
that the waves of vertical electric force and horizontal 
magnetic force were sweeping past him simultaneously, 
first in one direction and then in the other, the lull in one 
coinciding with the lull in the other. 


Waves Transmitted Along Wires. 


The same is true when electromagnetic waves are 
transmitted along wires, as, for instance, in ordinary 
telephony. Apart from the effects of reflection at the 
receiving end, which tends to set up stationary waves in 
the line nea the end, the current at any point is practically 
in phase with the P.D. between the lines at the point, or, 
in other words, the surge impedance of the line is almost a 
pure resistance. From this fact it is obvious that.at the 
moment when the P.D. between the lines, and therefore the 
electric field, at any point is a maximum, the current in 
the line and therefore also the magnetic field at the point 
will also have their maximum values. 


The Effectiveness of a Transmitting Station. 
From the carly days of radio-telegraphy until quite 


recently, it has been customary to speak of a transmitting - 


station as having a power of so many kilowatts. In most 
cases the power stated was that supplied to the 
radio-frequency apparatus; in a spark station it was 
either the input or the output of the power transformer, 
in an arc it was the d.c. power supplied to the arc. The 
Telefunken Company rated their transmitting sets at a 
figure which was supposed to give the actual high-frequency 
power delivered to the aerial. None of these methods of 
stating the power of a station give any but the crudest 
idea of the effectiveness of the station as a transmitter 
of clectro-magnetic waves. The real transmitter is the 
aerial, and merely to give the amount of power put into 
it is like giving the amount of steam which an engine 
consumes which may be anything but a good criterion 
of the effectiveness of the engine as a prime mover. 

For a given brake horse-power the less the steam con- 
sumed the better, and similarly for a given effect at the 
distant receiving station, the smaller the power supplied 
to the transmitter the better is the station. 

The magnitude of the electric and magnetic fields pro- 
duced at a given distance d from the transmitting station 
is given by the formula 


d 
Ен, осот у 
Ad 
where I is the current at the base of the transmitting aerial 
of effective height Л,, А the wave-length and d the distance. 
The exponential term was emperically determined from 
a large number of measurements, and is of doubtful applica- 
bility for distances exceeding two or three thousand miles. 
From this formula it is seen that the strength of the field 
at the receiving station is directly proportional to the 
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current in the transmitting aerial, and to its effective . 


height ; it is inversely proportional to the wave-length 
employed insofar as the exponential factor may be neg- 
lected. : 

Three Factors of Effectiveness. 


The effectiveness of a transmitting station is, therefore, 
completely determined by the three factors—current, height 
and wave-length. If these are given, it is immaterial 
how much power it is found necessary to put into the 
aerial in order to obtain the result, except that it gives 
an indication of the efficiency or inefficiency of the aerial 
system. 

The Effective Product of the Aerial. 


It will be noticed that the field produced depends on 
the product Ij/, and it is immaterial whether the result 
is obtained by a large current in a low aerial or a small 
current in a high aerial. This product is then the real 
measure of the effectiveness of a transmitting station, 
apart from the effect of wave-length. The units to be 
. adopted are a matter of general convenience; the current 
is always measured and stated in amperes, and the effective 
height is usually given in metres, and the product will give 
a convenient number of ampere-meters or meter-amperes. 
Very large stations will have an effective product of 10 000 
to 40000 meter-amperes. The writer suggests that this 
product should be called the effective product of the 
aerial. The aim ef the designer should be to obtain the 
necessary effective product with the smallest possible 
consumption of power. The quotient obtained by dividing 
the effective product by the power supplied to the aerial 
gives a measure of the quality of the aerial design and 
construction. Particulars have been published of stations 
in which by replacing the buried earthing system by a 
properly designed earth screen or counterpoise, the total 
equivalent resistance of the aerial has been reduced to a 
sixth of its previous value. This means that the power- 
supply can be reduced in this ratio without any decrease 
in the effective product and, therefore, without any decrease 
in the strength of the signals produced at a distant receiving 
station. 


Coil Reception in Radio-Telegraphy. 


By R. L. SMITH ROSE, M.Se,SD.LC.,, A.R.C.S-, A.M.I.E.E. 
(The National Physieal Laboratery). 


The theory and practical application of closed circuit 
receivers, of either a single or multi-turn type, in radio- 
telegraphy is now widely known. The cosine-diagram 
` polar reception curve, associated with such closed coil 
receivers, is made use of not only in the branch of radio 
direction finding, but also in general radio communication, 
particularly over long distances. The advantage of the 
closed coil over the common open aerial circuit for general 
reception is, that interfering signals on the same or a 
neighbouring wave-length may be considerably reduced 
and sometimes eliminated ; and also that atmospheric 
disturbances may be appreciably reduced, particularly 
where these have marked directions of arrival. The 
decreased signal strength obtained from a coil of prac- 
ticable dimensions can, with the above advantages, be 
more than compensated for by the addition of an extra 
valve or two in the amplifying receiver, since the use 
of the latter is usually limited from considerations of 
interference from both signals and atmospherics. 


Advantages ef the Closed Coil. 


'The closed coil, however, is somewhat more selective 
in its reception characteristics than would appear on first 
consideration, since it distinguishes between what may be 
-called different types of waves arriving from the same 
transmitting station. For example, a frame coil placed 
"with its plane vertical and coincident with the great circle 
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passing through a given transmitting station will give 
detectable signals only from those portions of the wave 
which on arrival have a component of magnetic field 
perpendicular to the plane of the coil. This indicates 
that no reception will be obtained from those waves 
emitted by the transmitter which are horizontally polar- 
ised, i.e., waves in which the electric force is horizontal. 
and at right angles to the plane of travel of the waves. 

Suppose then that such a closed coil is set up at a station 
to receive signals from a certain transmitting station. 
In the daytime normal communication over moderate 
distances is nowadays assumed to take place by verti- 
cally polarised waves travelling along the earth’s surface, 
and the coil will therefore give maximum signals when 
placed in the plane of travel of the waves, i.e., in the plane 
containing the great circle passing through transmitter 
and receiver. No horizontally polarised wave will be 
received with the coil in this position. 


| Transmission at Night. 

At night-time and particularly over long distances, 
the modern theories of the propagation of electromagnetic 
waves indicate that the transmission is effected princi- 
pally by the reflection of waves from an upper ionised 
layer in the earth’s atmosphere, and calculation shows 
that such a reflected wave will be largely if not entirely 
horizontally polarised. The closed coil, as previously 
erected for daylight reception, will therefore receive little 
or none of the energy from the reflected waves, and if 
the conditions governing the propagation of the direct 
wave have remained unaltered, there should be no change 
in signal strength from day-to-night reception. Such 
a closed coil receiver therefore would appear to be immune 
from all day-to-night variations of signal strength, and the 
commonly observed “fading” effects, which are en- 
countered with open-aerial reception. 


Determination of Closed Coil Utility. 

If now the coil is rotated through 90°, i.e., with its 
plane placed at right angles to the direction of the trans- 
mitting station, no signal will be received from the direct 
wave in the daytime; other secondary effects due to 
capacity to earth, '' pick-up " of leads, etc., being neglected. 
Indeed, upon this fact rests the utility of the closed coil 
as a radio direction finder in the daytime. While the 
coil in this position will still not receive any portion of 
the horizontally polarised wave, which is transmitted 
directly along the earth's surface, it will receive energy 
from the horizontally polarised reflected wave, in amount 
depending upon the angle of incidence of such wave at the 
receiver. In the open aerial receiver energy is picked 
up from both the direct vertical wave and the reflected 
horizontal wave, and since the signal strength observed 
is often several times as great at night as during the day, 
it must be concluded that the energy derived from the 
reflected wave may be equal to or greater than that from 
the direct wave. The comparatively frequent errors in 
observed bearings on closed coil direction finders, amount- 
ing to over 45°, also indicate that the horizontal component 
of the reflected can exceed in magnitude the component 
of the direct wave. 


Measurement of Absolute Strength. 


With modern methods of measurement, the absolute 
strength of the field of an arriving wave, linking a coil, 
can be obtained ; and a series of systematic measurements 
made with the coil in the two positions outlined above 
would provide much useful information on the properties 
of arriving electromagnetic waves from a distant source, 
under both day and night conditions. Incidentally, it 
results from the above considerations that the plane of a 
coil for maximum signal reception may be very different 
at night from that in the day, and in the former case it 


. Will by no means coincide with the great circle plane 


passing through the transmitter. 
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Mr. Gill on Long Distance Telephony.” 


The New Technical Education Scheme—Electrical Communication and Civilisation— 
Some Recent Technical Developments—The Benefits of Long Distance Telephony— 
Inaugurating an European Telephone Authority. | 


One of the grandest things about the engineering profession 
is its splendid tradition of service regardless of the cost to the 
server. One illustration of this service is the new Technical 
Education Scheme. A joint Committee, on which the Board 
of Education and the Institution are equally represented, 
will be responsible for the curriculum in electrical engineering 
at such schools as elect to join the scheme, and the certificates 
and diplomas issued will be signed on behalf of the Institution, 
the Board of Education and the school. Apart from service 
on the joint Committee, members can help by showing interest 
in those schools which adopt the scheme, by gifts of apparatus 
and plant, by facilitating the visits of students to works, by 
finding work for the students, and by criticism of the courses 
of training, so as to make them really adapted for turning out 
men equipped for their work in the world. 


Interest in the Work of Scbools. 

It is important that, during their course of study, students 
should get first-hand acquaintance with actual commercial 
conditions, and universities and colleges endeavour to get 
temporary practical work for their students during vacations 
or at other times. Managers ought to feel it a duty to make 
vacancies for such students, realising that as hereinafter they 
will require adequately trained men from the schools, so in 
the meantime they also must do their share in the educational 
scheme by providing facilities impossible to the schools 
but possible to industry. We take great care in the selection 
and treatment of the raw material to be worked up; we do 
not always take sufficient pains in selecting and training the 
raw human personnel which is to be trusted with the working 
of the raw material. 

The question of economics is the fundamental problem of 
the engineer, who must ever link together the progress of 
science with the minimum of human effort. Though the 
time at the schools is very fully occupied, this subject of 
engineering economics ought not to be left untouched. 


Electrical Communication and Civilisetion. 

Other things being equal, the nation best equipped with 
the means of production, communication and transpor- 
tation, will enjoy a great advantage in the race for commercial 
supremacy, and perhaps also in the search after national 
well-being. А great responsibility, therefore, is laid on those 
who control the means of communication. To discharge 
this duty, they must diligently and actively search out new 
means and facilities and also set about educating the public 
in regard to their need for communication. They must 
teach the public that efficient communication is the life blood 
of commerce and of national and international understanding 
and amity—and without effective communication there will 
be little chance for such projects as the League of Nations. 


Two Questions aod the Answer. 

If better communication is a necessity, the passive attitude 
of merely satisfying public demands must be abandoned and 
an aggressive attitude take its place. It is not by a passive 
attitude that the great development in telephones has been 
built up in the United States, Canada, Denmark, Sweden 
and Norway, but by a resolute, purposeful and well-directed 
campaign of education of the public and of existing users. 
All this seems self-evident and trite, but two questions will 
test the matter :—(1) Has telephony, during the 46 years 
it has been available, been of as much use to Europe as it 
might have been? (2) Have the organisations, Government 
and otherwise, been permitted to do what they have wished 
todo? The answer to both questions is—No. 


Recent Developments in Felepbone Practice. 

The alterations in practice caused by recent developments 
in telephony as they affect long distance communication are : 
loading, repeaters and carrier circuits. Theresult of loading the 
circuit is reduced attenuation and impaired articulation іп open 
wire circuits, and reduced attenuation and better articulation 
in cable circuits. The use of repeaters allows additional 
energy to be put into the line, and the attenuation can be 
reduced by that means. It is, therefore, no longer necessary 
to sacrifice the quality which can be obtained on open-wire 
circuits by loading them in order to reduce the attenuation— 


* Abstract of the Presidential Address to the Institution of Elec- 
trical Engineers. 


this reduction can be effected by repeaters. In cable circuits, 
however, loading is necessary to reduce the frequency dis- 
tortion. Consequently, long, heavy, open-wire lines are not 
now loaded at all but are repeatered, resulting in improved 
articulation. The increased speed of propagation avoids 
echo trouble, which only became insistent because of the more 
powerful effects derived from repeaters. With cable circuits, 
on the other hand, loading still obtains. It cannot be aban- 
doned since it is necessary for the reduction of frequency 
distortion, but the tendency is towards lighter loading so as 
to raise the speed of the circuit, thus reducing the echo trouble 
which, because of the reduced speed and the great electrical 


length of loaded-cable circuits, demands most careful con- 


sideration. 
The Use of Carrier Currents. 

The advantages derivable from the use of carrier current 
may be illustrated by reference to the New York-San Francisco 
lines, where on the section between Harrisburgh and San 
Francisco, a distance of 2 500 miles, the loads carried on four 
conductors are two physical telephone circuits, one phantom 
telephone circuit, four earthed telephone circuits, and a 
varying number of carrier telegraph circuits ranging from six 
totwenty. Between Chicago and Omaha (450 miles), twenty- 
seven circuits are carried on four wires, between Chicago and 
Pittsburg (450 miles), fifty-one circuits*on eight wires, and 
between New York and Philadelphia (90 miles), thirty-one 
circuits on two wires. At present in the United States there 
are 15 695 miles of carrier route with 95 446 miles of channel. 

‘Cross Talk and Interference. 

To obviate cross talk it is necessary that at every point 
through the entire length, telephone lines should have the two 
sides of circuit equal in admittance to earth and series im- 
pedance and they must also be equal over the range of voice 
frequencies. Severe as these requirements are, very good 
approximations to them are being made. 

Interference, the reactions which occur between weak 
current and heavy currents, circuits and vice versa, is becoming 
increasingly important. Both the heavy and weak current 
industries are necessary to the well being of the world, and there 
ought not, in grappling with this difficult problem, to be any 
claim for preferential treatment. Much has already been done 
by joint study and success is certain to come when each party 
makes a real endeavour to learn the other's problems and to 
appreciate the efforts made to solve them. 


Resulting Improvements. 

The benefits obtainable by properly applying the use of 
our present telephone knowledge are a great increase in the ' 
distance over which communication can be obtained, a great 
increase in the number of channels of communication which 
can be provided by one pair of wires, a great increase in the 
number of circuits which can be placed in one cable, a greatly 
reduced annual cost of circuits, and improvement in the 
quality of speech and increased security and speed of service. 

To obtain these improvements each line must be allotted 
definite work, definite standards of performance must be laid 
down, there must be unity of treatment of the line over its 
entire length and of all transmission matters, maintenance 
control, repeater gains and operating questions. These all 
require the education of the whole telephone staff to a certain 
standard, especially on matters affecting transmission. 


Five Salient Features for Long Distance Telephony. 


Any effective organisation for telephony on an extended scale 
must include the following five features :— 

(1) Local operating organisations, thus making for decentralisa- 
tion. 

(2) A central administrative direction and control over the local 
organisations. 

(3) A long-distance organisation constructing and operating the 
js g lines by which the local organisations effect intercommunication. 

(4) Control of the manufacturing organisation. 

(5) A central organisation for scientific research, development of 
apparatus and technique of construction, maintenance and 
operation. 

Conditions in Europe: A Contrast. 

In Europe, generally speaking, and considering the nations 
separately, we find :— 

(1) An organisation having a central authority with no separate 
local authorities. 
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(2) A series of administrative areas charged with the duty of 
maintaining the service under the central. authority. 


(3) No one department charged with the duty of through business, 
(4) No control over manufacture. 


When we consider Europe as a whole we find :— 


(1) À number, about 40, self-contained local operating organisa- 
tions each, in the majority of cases, conducting a local business and 
a through business within its area, also that part of the inter- 
national through business which lies within its own borders. 

(2) No organisation controlling or co-ordinating the various local 
operating organisations, which yet have to function as a whole. / 

(3) No means of keeping the separate organisations in touch 
with each other, and no systematic means of adjusting differences 
in matters of daily practices. | 

(4) No organisation of any kind which handles and cares for the 
through business as a whole. 


(5) No common agreement as to manufacture. 


(6) No common research, standard practice or technique of 
construction, maintenance and operation. 


No Engineering Difficulty. 

Little consideration is needed to appreciate the harmful 
effects of such loose coupling upon the through business 
between countries. There is no engineering difficulty so far 
as distance is concerned, in constructing and operating lines 
at commercial rates to give satisfactory speech from any part 
to any other part of Europe, but at present the through busi- 
ness is meagre in quantity, slow and inefficient. Under 
present conditions practically the only way in which the nations 
can co-operate is that when new lines are to be constructed 
between countries there is consultation between the representa- 
tives and occasionally there are international conferences. 
Yet there is every indication that, given facilities, there is 
traffic waiting to be handled between the cities of Europe as 
between the cities of the United States. . | 


The Problem Geographically Stated. 


The direct distance between Brussels and Athens, or between 
Paris and Constantinople, is 1 300 miles—about the same 
distance as between New York and Omaha, or between Chicago 
and Salt Lake City, between which places calls can, at any 
time, be made. The direct distance over land between London 
and Baghdad is about the same as between New York and San 
Francisco, over which line conversations take place daily, 
while the direct distance over land between London and Delhi 
is about the direct distance from Key West in Florida to New 
York, thence to San Francisco and thence to Los Angeles, in 
California, over which distance calls can be made regularly. 
The New York-Chicago cable, now in course of construction, 
will have a gross transmission equivalent so great that if a 
435 Ib. (4:2 mm.) open-wire circuit were constructed to that 
equivalent it might be 10 ooo miles long, enough to connect 
Paris to the telephone system at Seattle in the North-West of 
the United States and leave enough to spare to take care of the 
cable across the Bering Strait. Of course, this illustration is 
uncommercial, but it serves to show that land distance ig now 
no obstacle to telephony. 

There are originated at New York over 4000000 long- 
distance calls per annum, and it will be remembered that in 
the United States many calls are made over lines of consider- 
able length belonging to the local companies, and do not go 
over the long-distance lines. Chicago and Philadelphia each 
originate a number approaching 2 ooo ooo long-distance calls 
per annum, while such places as Boston, Cleveland and Pitts- 
burg each originate about зоо ооо long-distance calls per 
annum. 


A Non-Existent Service. 


The simple fact is that there exists in the United States 
a long-distance telephone service such as is not known in 
Europe. And yet there is no reason whatever why the 
service in Europe should not be extended in a similar fashion ; 
for the fact of its denser population and less distant cities 
Europe enjoys advantages over the United States, and these 
should make for much greater development of the through 
business than she now has. It is not putting the matter too 
strongly to say that through-telephony in Europe under the 
present conditions can never be worth the name of a service, 
and that the alternatives are either for ever to be condemned 
to an ineffective, inefficient state of affairs, or to find some plan, 
other than thc present one, for dealing with the through 
business. 
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How the Through Business Must be Handled. 

The through business must be handled as a complete unit 
if it is to be efficiently done ; it cannot be done by independent 
units. The correct course is to depute a body to do for all 
European nations that which no one nation can do for itself. 
Corporate spheres have nothing whatever to do with the 
operating areas, which ought to be fixed solely with regard 
to obtaining the most efficient operating possible. With 
sectional non-unified control over the various portions of 
the through business, it is not possible to design, construct 
and operate through lines of communication in a manner 
capable of meeting the needs of the public union. It is not 
enough for the separate organisations to attempt to agree to a 
code of rules to which each shall subscribe. The business is 
varying, flexible and very much a living thing ; it demands 
intelligent and prompt treatment of its many variations, it 
requires control from central points carrying with it the power 
to instruct persons at great distance in the routines and duties 
they are to perform, and such control can only be effected by 
a living authority always on duty. 


A Telephone Loague of Nations. 

It is easier to analyse the conditions and to state the funda- 
mental requirements for efficiency than it is to propound a 
scheme for an effective organisation. Any solution must find 
some method of satisfying the financial needs of the business 
as well as the technical requirements. 

The alternative suggestions which present themselves are :— 

(1) To operate all the through business both within and 
between the various countries in Europe by a single long-lines 
company wofking under liggnces from various Governments, 
taking the calls from the local originating organisations, 
and being entirely responsible for them until turned over to 
the local receiving organisation. The advantages of this 
course would be that unified control could be achieved at once. 
The service would be on an ordinary commercial basis, and, if 
the fees were correct, sufficient money could be raised to con- 
struct all lines and equipment called for. 


A Long Lines Company. 

(2) The second alternative is for the various Governments 
to form what would in effect be a private company, of which 
the Governments only would be the stock-holders, to do the 
work described in the first alternative, and from each sub- 
scribing Government the Commission would degve its 
authority in that country. 

(3) The third alternative is frankly one of a temporising 
nature. Itis that the various operating telephone authorities 
should form themselves into an association for the purpose of 
studying this and other matters. Such association might 
come about gradually if necessary, and regular meetings might 
be fixed for the purpose of studying a pre-arranged programme, 
which, apart fom the larger question as to how the through 
business should be operated, might include the fixing of 
standards of measurement, performance and methods to be 
recommended to all, and to be enforceable on those who 
subscribe to the association. 


An Early Conference Recommended. 

The telephone authorities of Europe—including the United 
Kingdom—as telephone-operating authorities rather than as 
Government departments—should hold an early conference 
of all the telephone authorities, companies and municipalities 
as well as Government departments, to study in detail this 
problem and endeavour to find a solution. Unity of control 
over the through traffic must obtain in the end, but whether 
the through traffic is handled by one organisation or by many, 
there are matters which urgently require agreement for the 
improvement of telephony as an efficient agent for service in 
Europe. | 

Fortunately, the solution of the “ through business ” 
problem has never been seriously undertaken and there are 
no standing decisions to be reconsidered. The engineering 
considerations make it plain that the communication which is 
possible, both technically and commercially, cannot be 
established under the present disconnected organisation. In 
the telephone we have the most perfect means of communi- 
cation of which we know, immediate and perfect human 
speech with all its tones and inflections, and the ability by 
interchange of conversation to remove misunderstandings. 
If only we will use it, not alone will it benefit the industry of 
the nation, but we shall be making a definite step towards 
reducing the international jealousies and fears and increasing 
the goodwill without which there cannot be peace on earth. 
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Dr. W. H. Maw on Modern Engineering 
Problems. | 


At the meeting of the Instititution of Civil Engincers on 
Tuesday, Dr. W. H. Maw delivered his presidential address. 
He mentioned that in his “ James Forrest ” lecture in 1903 
he had called attention to some unsolved problems of engineer- 
ing, and considered that it would be of interest to deal with 
the steps that had been made in the interval towards the 
solution of these problems. | 


The Development of the Steam Engine. 


The development of steam-driven motors during the past 
eighteen years had been as great, if not greater, than in any 
similar period since the time of Watt. Though increase 
‘in thermal efficiency was important, it was to a certain extent 
б subservient to other qualifications. What the user of steam 
: power desired was to obtain that power at the least possible 

over-all. cost, and to do this manv points had to be con- 
sidered, of which the arrangements for mechanical stoking 
and the introduction of efficient appliances for handling 
ashes were among the most important. 


Some Early Results. 

During the last few years researches bearing on the thermal 
efficiency of the steam engine had chiefly related to the 
development of the steam turbine. The best economical 
result obtained with the steam turbine prior to 1903 was 
that of а т 500 kW alternator installed by Parsons at the 
Neptune Bank Station in 1902. This turbine was supplied 
with steam at тоо lb. gauge pressure at the step valve, with 
70? F. superheat, while its cond€nser gave a 27 in. vacuum. 
Under these conditions the steam consumption was 18:2 lb. 
of steam per kWh, which would correspond to about 13} lb. 
per indicated н.р. hour. With this might be compared the 
performance of a ro ooo kW unit installed by the same makers 
at the Carville Power Station. which at a test carried out in 
1918 showed a consumption of ro'4 lb. of steam per kWh. 
This might be regarded as equivalent to about 73 lb. of steam 
per H.P. hour—a reduction of about 43 per cent. on the 1902 
performance. 

During the test at the Carville Power Station, the steam 
was supplied at a stop-valve pressure of 257 lb. per sq. in., 
with a superheat of 281? F., while the vacuum was 29:04 in. 
In this case the difference between the total heat of the steam 
per kWh as it reached the stop-valve and the total heat 
of its condensate was I 322'1 British thermal units, and thus 
257 per cent. was converted into electrical energy, correspond- 
ing to an “ indicated " thermal efficiency of nearly 27:7 per 
cent. Moreover, in recording this result it was only fair to 
state that in this turbine the steam-wav at the exhaust end 
was (from considerations of cost) considerably restricted, 
so that the kinetic energy carried away by the steam as it 
left the last row. of blades amounted to about 8 per cent. 
of the adiabatic “ available heat," whereas this leaving 1055 
could generally be kept below 3 per cent. Bearing this fact 
in mind, it thus seemed that a thermal efficiency of 30 per 
cent. for a steam motor was within our reach. 


The Largest Steam Turbine. 

The largest turbine installation was a бо ооо kW Westinghouse 
cross-compound triple-cylindes turbine now in use at the 
74th Street Power Station in New York. This unit consisted 
of one high-pressure and two low-pressure elements, each 
element driving a separate'generator. Steam was supplied at 
a pressure of 220 lb. per sq. in. absolute, with a superheat 
of 150° F., while the condenser gave a 29 in. vacuum referred 
to а зо in. barometric pressure at 58:1? F. The turbine is 
run at I 500 revs. per min., and during a complete series of 
tests made last year the lowest water consumption obtained 
when working under normal conditions was ті lb. per kWh, 
while the highest thermal efficiency was 25:1 per cent. The 
heaviest load at which the turbine was tested was 67 168 kW 
(about 89 555 H.P.), under which load the water consumption 
was 11°3 lb. per kWh. 

Research and Turbine Improvement. 

A salient and most valuable feature in the steam turbine 
was the fact that it enabled us to secure the advantage derivable 
from the employment of high velocities for the moving parts. 
In ordinary steam engines the forces requisite to accelcrate 
and retard the reciprocating parts at the commencement 
and end of each stroke respectively, placed a limit on the speeds 
practically permissible, and in consequence the piston surfaces 
on which the steam acts had, as a rule, average speeds not 
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exceeding боо to 800 ft. per min., while in the steam turbine 
the blades receiving the impulse of the steam were being success- 


-fully run at speeds up to 600 ft. per sec., or over 6} miles 


per min. It was this enormous speed of movement which 
enabled the comparatively fragile blading of a turbine to 
transmit the power due to the pressure of tHe still more rapidly 
moving steam. Of cou:se, these high blade speeds involved 
high speeds of revolution of the turbine shafts and discs, 
and large turbine units were now being run at speeds up to 
3000 revs. per min. Such high speeds gave rise to very 
high centrifugal stresses in the discs, and necessitated the most 
careful balancing of the rotors as a whole. 


Speeds Extraordinary. 

The figures given were representative of ordinary commercial 
practice, and did not define the limits of speed attainable. As 
illustrative of this particulars were given of a small turbine 
recentlv made by Ljungstróm, of Stockholm. This turbine, 
which was of r50 B.H.P., is of the impulse type with radial 
flow and had a mean blade diameter of r40 mm. only 
(5'512 in.), but it was run at the speed of 40 ооо revs. per min. 
This gave a mean blade speed of 952 ft. per sec., or over 
її miles per min. The turbine drove a fan through a set of 
double-reduction gear having a total ratio of 43'4 to І, the 
first gear ratio being 8:13 to І, and second gear ratio being 
5°34 to I. The first pinion of the gear had a diameter on 
the pitch line of 43 mm. (r693 in.), and a breadth on 
pitch line of 50 mm. (r:968 in). It was made of hardened 
and heat-treated steel and was of the single helical type with 
the Ljungstróm flexible teeth. The speed on the pitch line 
was 295 ft. per sec. The first bearing has a diameter of 40 
millimetres (1:575 in.), and had a surface speed of 275 ft. 


Turbines and Manufacturing Methods. 

The extensive manufacture of steam turbines had necessi- 
tated most important changes in workshop equipments. 
These large steam turbines were made up of heavy forgings and 
castings, which could only be produced successfully as the 
result of much experimental work, while their conversion 
into finished parts necessitated the installation of special 
machine tools of the most massive construction, served by 
lifting appliances of a correspondingly powerful class. Гог 
instance, in the case of the low-pressure turbine of the Cunard 
liner Aquitania, the rotor was partly ro ft. and partly r2 ft. 
in diameter, while the main bearings of the shaft were over 
35 ft. apart between centres, and the weight of the rotor 
was 140 tons. On the other hand, the construction of steam 
turbines also involved the turning out of a vast number of 
small details which were eminently suitable for mass produc- 
tion, and for these special plant had also to be provided. 


Steam Raising Developments. 

The most prominent features of ordinary steam engine 
practice in recent vears had been the steady increase in the 
use of superheated steam and the improvements in con- 
nection with the condensers and air pumps. These latter 
improvements had been materially influenced by the demands 
for high vacua created by the steam turbine, while as regards 
the use of superheated steam practical success had been largely 
due to the introduction of alloys of special quality capable 
of satisfactorily withstanding stresses and frictional wear 
while subject to high temperatures. 

As regards steam raising, whether for use in turbines or 
reciprocating engines, the most striking feature had been 
the steady increase in the use of water-tube boilers and the 
great development of the use of oil fuel instead of coal for 
marine purposes. 

Although internal combustion engines had not succeeded 
in supplanting the steam engine, their use during recent 
years had increased enormously in a great variety of ways. 
There were a very large number of other directions in which 
advances had been made in recent years—all tending to 
extend the powers of the engineer. The great development 
of grinding machines which enabled extreme accuracy of 
workmanship to be attained with very moderate expenditure, 
the introduction of electric and exy-acetylene cutting and 
welding processes and the further improvements in steel for 
high-speed cutting tools were examples; while the civil 
engineer had been benefited by the production of excavating 
and tunneling machines, mechanical appliances for the 
construction, repair, and maintenance of roads, dredging 
plant, and pumping machinery, all having powers of output 
scarcelv imagined a few years ago and all tending to reduce 
cost. 
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The Quantitative Analysis of the Thermionic Tube 


Oscillation 


In most practical cases, a thermionic tube, when used for 
the generation of electric oscillations, is operating under 
conditions which invalidate the assumptions necessary for a 
simple mathematical discussion of the subject—i.e., the 
rectilinearity of the characteristics. To take accoufít of the 
actual shape of the characteristics of the tube, however, is to 
take the matter outside the scope of mathematical treatment. 
For an exact quantitative analysis, therefore, other methods 
must be applied. That outlined below is due to H. G. Móller, 
and is described by him in a paper entitled '' Quantitativ 
Behandlung der Schwingungen im Rohrengenerator mit Hilfe 
der Schwingkennlinien " (‘‘ Jahrbuch der drahtlosen Telegra- 
phie und Telephonie,” Band 14). 

Two types of generator are considered :— 

I. Separately excited generator, i.e., generation of oscillations 
in a circuit inserted between the anode and filament by means of an 
alternating potential due to some external source applied to the 
grid. Two cases arise: 

(a) Anode circuit tuned to frequency of applied grid potent. 

(b) Anode circuit not tuned to this frequency. 

2. Self excited or back coupled generator. 


Eg (Alterneting) 


The following symbols will be used :—Suffixes: a, anode 
circuit; g, grid circuit; L C, inductance, capacity branches ; 
E, I, R.M.S. alternating components; Ё, f, amplitudes of 
alternating components; E, G, alternating components as 
vectors; È, I, constant components ; e, i, instantaneous total 
values; W,, oscillating energy in oscillating circuit; W,, input 
of tube from source of constant anode potential; э, efficiency 
of tube as generator. 

Construction of Generel Oscillation Characteristics. 

In all that follows, account will be taken only of the funda- 
mentals of the alternating components of current and pressure. 
The effect of harmonics will be considered later. 

Considering the circuit shown in Fig. 1, there will be a 
definite relationship between Eas, IL, Iz, I, dependent on 
L, C, R, and on о, the frequency of 1,, and independent of 
the tube. ; 

Using symbolic notation :— 


Ir FI, — I, 
R iL І; = 1, =E, 
| | ( +0] ) IL Tuc 
ivi gon соо 
giving 1, PL E, 


Putting LC =1/w and writing d for 1—w?/w,2, which is a 
measure of the degree of distuning of the anode circuit, we 


have :— 
"^ b joL4-R)ÓC 
Putting a for o?C?R? +d? 
e A 
1,-| Ro j(Ld RÌ) js, 
a « 


This gives an expression for z,, the effective vector impedence 
of the oscillating circuit. 


Putting 2.=2, eI Pe 
2.=5 Rt jut (Ld—CR) 
_, w (Ld—CR* 
d .-tan^! о (Ld - СЕ? 
an Ф. —tan R 


If the circuit is tuned to the frequency o we have 
о =, and d =о and «=фш?С?К? 


Generator. 


If the circuit is only slightly damped, oCR is very small 
compared with 7 and we have 


Thus a slightly damped tuned oscillatory circuit behaves in 
the anode circuit of a thermionic tube like а non-inductive 
resistance. In any case, a comparatively simple expression 
can be found for Z,, the vector impedence of the circuit. ` 

The Actual Thermionic Tube. 

Coming now to the actual thermionic tube, it will be assumed 
that we have a complete family of static characteristics for a 
given filament potential. The problem is to determine 1, and 
Ea for any given values of Es, É,, and Е,. 

Take any pair of arbitrary values of Es and E,—1i.e., since 
these are vectors, of Êa, E, and ф the phase difference between 
them. 

Then ea = Êa +Êa sinet. — — 

and e =E; +É, sin (ot +Y) 

By taking coincident values of eg and e, calculated from the 
above equations and finding, from the static characteristics 
the corresponding value of tg we can draw the ig, £; fa cos wl, t; 
is Sin wt, ¢ curves corresponding to the assumed values of E, 
and E,. | 

Now is = 7, + Га! sin ot 4-12" cos wt 
where 


= f 1а Sin wt dt, =з. IL ta COS wi at 
e I T . 
1 а UT I За di 

Since we have drawn the ig, t; tg cos wi, t; is sin wi, t curves 
the values of the above integrals can be measured by means 
ofa planimeter. Thus J, and 14 can be completely determined 
for the assumed values of Eg and Eg and Ze the vector impe- 
dence, can be calculated from the equation 

Ia — Ea/Z, 

Thus, having selected two arbitrary values of E, and Е„, 
we can determine from the static characteristics the corre- 
sponding values of 75, Z., and 9. 

By a repetition of this process we can obtain a large number 
of sets of such corresponding values, and can then draw the 
two sets of diagrams which constitute the general oscillation 
characteristics for the tube.. These are two sets of families 
of curves :— 

(1) la— Ё, (o. const.) for various values of Z.. 
(2) Ь— Ё, (V const.) for various values of Z.. 


and 


Ze Small 


Ze Small 


Ta 


Ze Large 


| g 
Diagram for *p^y, 


Eg 
Diagram for $= Ф, 
Fic. 2,.—GENERAL OSCILLATION CHARACTERISTIC CURVES, 


These curves are illustrated in Fig. 2. 

The drawing of the curves will be a long but straightforward 
process, but, once they have been obtained, they can be used 
for the predetermination of the behaviour, efficiency, the 
optimum conditions, frequency, etc., of the tube under almost 
any conditions for the given values of É,, Ё, and filament 
temperature. 

Applications Method. 

If the separately excited generator with slightly damped 
tuned circuit is the only case to be considered the whole of 
the foregoing process is greatly simplified. As already shown, 
the anode circuit behaves like a non-inductive resistance of 


magnitude x, and E, and I, are therefore parallel vectors. 


Moreover, the i,—¢ curve will be practically symmetrical 
and dj =о. 
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For this case therefore only one family of curves will be 


Panis that for which ф = ( —o. For any given values of 


CB and É, the corresponding value of f, can be read off 


directly. For the calculation of the efficiency we have 


Ё.=2,1, 
where 

Z.=L/CR 
and 

W,=F,1,/2. 


From the 1,, ¢ curve corresponding to these values of Ё, and 

z la can be measured by means of a planimeter. 

Then W,=E,I, and 7 = И. [ИЬ. | 

It will be found from the shape of the curves that for each 
value of Z, there is a maximum value of 7, corresponding to a 
definite value of É,. The corresponding values of the maxima 
of W, can be calculated from W,—£E,1,/2. These maxima 
can be plotted against Z, and the curve so obtained will itself 
have a maximum W, max. max. 

W max. тах, Will then be the maximum possible output of 
the tube. The corresponding value of Z, can be called the 
optimum effective anode resistance, and the corresponding 
value of E, the optimum grid potential. | 


General Case of Untuned Anode Circuit. 

We know £É,, Ё„ о, and the constants of the circuit— 
i.e., L,C and R. From the relations already given z, (i.g., Ze 
and Ф.) can be calculated. The family of curves required is 
that for this calculated value of q,. From these curves Ї, 
` can be read off directly for any given value of É,, and ( can 

then be found from the other set of curves, since Z,, ọe, Ё, and 
I, are known. Inserting these values in the equations :— 
E, +Ê, sin et 

e, =E; +Ê, sin (of 4- q) 
the ig, t curve can be drawn, and J, the mean value of ig can be 
measured by means of a planimeter. The efficiency can then 
be calculated exactly as in the previous case—4.e., 


Wa TR alá 


РА 


COS e W. = Eala and R= WalW, 


Effect of Hermonics. 
The whole of the foregoing discussion refers to fundamentals 
only. It has been assumed throughout that the effect of 
harmonics would be negligably small. The following con- 
siderations will show that this is generally true. For the type 
of circuit illustrated in Fig. 1 :— 
IL — (1 +joCR —e?LC)15 
Let 8 be the logarithmic decrement of the oscillating circuit 
5 R 
—4.е., -——— 
T оГ 
Putting o,?—1/LC we have 1 —o?LC =1—w?/w,? 


and Весо 0 
п ro? 
в. 
а= (1.9435 е) IL 
Wo? "TQ 


Putting o =nw 9 
I 


EM EE 
Se (т —n?)2 m (р ТК 


Considering now a tuned circuit generator, the above 
expresion by putting n — 1, 2, 3, 4, etc., will give the effect of 
harmonics in 7; in producing harmonics in Iz. 


Take as a fairly extreme case А ='r and for comparison 


5 : : 
a more usual case - —o'or and take also the harmonics in Га 


т 
much larger than they are likely to be in practice, say } of the 
fundamental for the second, } for the third, etc. 

The following table will then make clear how small inside 
the oscillating circuit will be the effect of even considerable 
harmonics in the anode current. fais taken as unity. 


Order of |a | 
Harmonic. T n 
| Vids eyes 
n= K | ILn ILn[IL1 K IIn | ILn/ILi 
I | o't | IO I осо | 100 I 
2 | 3°02 , 0°165 | 0'016 3 o'166 , 00016 
3 | 8'06 | 0'041 | 0'004 8 0'042 | 0'00042 
4 | 15°05 ' 0°016 0 °00016 
| 


O'OOIÓ | 15 | о '0166 
| 
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Institution of Electrical Engineers. 


The INSTITUTION OF ELECTRICA ENGINEERS held the 
opening meeting of its 1922-23 session at Victoria Embank- 
ment, on Thursday, November 2nd. The hall was, as usual 
on such occasions, crowded, but by allowing those attending 
to be their own cloakroom attendants in the common room 
and by removing the refreshments to the library, what might 
have been an unwieldy gathering moved in and out with 
commendable ease. | 

The new Council were well represented, and as the same 
cannot be said of those who were called upon to receive 
premiums and other awards (in one case discretion was 
perhaps the better part of politeness) it was not many minutes 
before Mr. J. S. HIGHFIELD vacated the chair in favour of 
Mr. FRANK GILL. 


Thanks to the Retiring President. 

In proposing a vote of thanks to the retiring President, 
Мг. Косев T. Smit said that the Institution of Electrical 
Engineers had more than forty vears of tradition behind it 
and every President was keen on upholding that tradition. 
He thought Mr. Highfield would agree that the most interesting 
event in his year of office were the meetings for the com- 
memoration of the Institution’s fifty years’ existence. But 
Mr. Highfield had not only maintained the traditions—he had 
added to them, one of his great achievements being to persuade 
Mr. Oliver Heaviside to accept the Faraday Medal. 7 

Mr. Ll. B. ATKINSON, in seconding, said that the past 
session had been one of the most interesting and most enjoy- 
able which the Institution had ever had, and that was due 
generally to the tact and judgment which Mr. Highfield 
had shown during his year of office. 

The PRESIDENT also paid his tribute of admiration to the 
retiring President, to his energy and ability, efficiency, and the 
tact with which he had dealt with the affairs of the Institution. 


Everyone Helped. E 

Mr. J. S. HIGHFIELD, in replying, said it had been a pleasant 
thing to him to act as helmsman to the Institution, an insti- 
tution in which the members took very great pride. A good 
deal had been accomplished during the year because of the 
way in which everyone had helped. 

The President then delivered his Presidential Address, 
which we summarise on page 534 of this issue. 


An Address of More Than National Importance. 


Sir JOHN SNELL, in moving a vote of thanks to the 
President for his address, joined in what had been said by 
Mr. Highfield in offering congratulations to Mr. Gill on ob- 
taining the Presidency of the Institution, and also con- 
gratulated the Institution itself upon the appointment as 
President of one who was a master of his subject. The 
address was one of more than national importance, perhaps 
even more than one of Imperial importance, because it was 
cosmopolitan, and it was on a subject which was one of im- 
mense value to the present state of highly organised civilisation. 

Sir RICHARD GLAZEBROOK, in seconding the motion, en- 
dorsed what Sir John Snell had said as to the merits and the 
work of the President. He asked the members to thank him, 
not only for the address, but for the high ideals that he had 
put before the meeting as to the manner in which he would 
undertake the work of President and the manner in which 
the members should discharge their duties, and аІо «ог his 
realisation of the importance of those duties. 


Congratulations from the French. 
At the commencement of the meeting the following letter, 
dated October 29th, was read from the President of the 
French Society of Electricians :— 


“The invitation which you have sent me, on behalf of the 
Institution of Electrical Engineers, to attend their mecting on 
November 2nd, is highly appreciated by the French Society of 
Electricians as a mark of sympathy and scientific esteem, coming 
from the illustrious Society over which you preside, and addressed 
to a younger Society which is doing its best to serve science and 
industry as well as its country and sister and allied nations. 

I deeply regret not being able to come to London to express 
to you personally, in the name of the French Society, the cordial 
feeling of the French electricians towards their strong and active 
colleagues of the United Kingdom, and to hear the instructive 
address which you propose to give. I beg to convey to your 
members an expression of the warm sympathy of their French 
colleagues and to accept for yourself, Mr. President, my cordial and 
fraternal sentiments." 
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* Wired-Wireless" Broadcasting.* 
= By R. D. DUNCAN, Jr. 

During the months of March and April, the writer conducted 
a series of experiments over the light wires of the War Depart- 
ment building and over the lines of the Potomac Electric 
Power Co. in Chevy Chase, D. C., during which music and 
speech were successfully broadcasted into and received from 
the i15 Vlines During the month of May, in co-operation 
with the North American Co. and the Cleveland Electric 
Illuminating Co., very successful '' wired wireless ” broadcasting 
was accomplished over the lines of the latter company in 
Lakewood, a suburb of Cleveland. 

Apparatus Employed. Т 

In the Cleveland experiments the transmitter was placed 
approximately 1} miles from the Lakewood sub-station and 
was arranged so that it could be operated either into the 
115 V lines or into one set of the 2 зоо V three-phase 
feeders. The major portion of the distribution system 
in Lakewood is overhead, though all lines enter the sub- 
station through underground cables of varying lengths 
The transmitting apparatus consisted of a 50 W unit, 


Mera/hc cable sheath 


To radio : 
transmitter 93 6 


Metallic cable sheath 
Fic. 1.—SIMPLE CONNECTIONS TO A 2300 V LINE. 
utilising the plate system of modulation operating through 
specially designed transformers. The receiving apparatus 
consisted of a coupled circuit tuner, a vacuum-tube detector 
and a two-stage audio-frequency amplifier. During most 
of the tests the receiving circuit was purposely maintained 
in the non-regenerative condition so that the only amplification 

‘obtainable was that due to the amplifier. 
Methods of Connection. 

Different methods of connecting the transmitting and 
receiving apparatus to the lines were tested as shown 
in the accompanying diagrams. The most successful 
results were obtained with the transmitter connected 
between any two of the three phase, 2 300 V lines and 
with the receiving apparatus connected between the 
ті5 V lines and the earth. Apparently there was sufficient 
induction between the high voltage conductors on the pole 
line or capacity coupling in the underground cables immedi- 
ately adjacent to the sub-station to insure that, so far as 
reception was effected, it would not seriously matter to which 
two of the three high voltage wires the transmitter connection 
//5 vof lines 


Jnsulation. 


3 phase 23000 v. lines 
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et eo 6" 
Fic. 2.— CONNECTIONS TO A 115 V LINE. 
was made. On overhead lines protection from the high 
voltage was obtained by means of protective condensers, 
which also served the purpose of tuning. A second method of 
connection, which is especially effective where transmission 
lines at the higher voltages are used, employs a section of a 
high voltage cable in which the capacity between the metallic 
cable sheath and the conductors is employed for coupling 
instead of specially introduced protective condensers. The 
reeeiving apparatus was either plugged into the light socket 
or connected to the 115 V lines on the pole, depending upon 
the particular location of the receiver. Earth connection was 
effected in the normal way. 
Effect of the Wave Length Used. 

Five wave lengths—viz., 350, 420, 710, 3 800 and 13 ooo m, 

—-were tested. Of these the three lower gave neither con- 


* Abstract-of an Article in the “ Electrical World.” 


sistent nor dependable results when received at different 
points on the lines. Furthermore, on the short wave lengths 
there was appreciable radiation from the lines, as was evidenced 
by the fact that fair radio reception was obtained on an 
antenna several miles from the transmitter. To reduce the 
radiation effect and also the attenuation or linear dissipation 
of the useful high frequency energy, which should decrease 
with increasing wave lergth, the wave length was increased 
first to 3 800 m. and then to 13000 m., of which 3 800 m. 
gave tbe best results both as to the quantity of speech 
received and as to the quality of modulation, Assuming 
the transmitter conditions to be the same for both wave 
lengths, this would indicate the existence of an optimum 
wave length for the particular distribution system operated 
on. It points to the possibility of the existence of similar 
optimum wave lengths for other transmission systems. 
Time did not permit investigation of the region of wave 
lengths between 3 800 th. and 13 000 m. to settle this point 
more definitely. | 


Investigation of the Radiation Effect. 


Further to investigate the radiation effect, wherever possible 
careful comparison was made between reception over the 
II5 V lines and on an antenna. On the 3 800 m, and 13 ooo 
m. tests and with the same order of magnitude of line current 
obtained at the shorter wave lengths the very faintest recep- 
tion was observable on the antenna at certain times only. 
With the same receiver conditions a good quantity of speech 
was receivable from the lighting wires. This result was 
obtained on a number of tests, and it is believed it is perfectly 
general. 


Receiving Tests. 
Receiving tests were made at seventeen different localities. 
The greatest air-line distance from the transmitter being 


50 watt transmitter 


Ф 
Ж 
^3 phase. 2,300 v lines Or! e 
swifch 
Fic. 3.—CONNECTIONS TO A 2300 V LINE, USING A 50 W 


TRANSMITTER. 


approximately 2 miles. However, judging from magnitude 
of speech received at this point, this distance could have been 
materially increased. Special pains were taken to receive 
on feeders differing from the one to which the transmitter 
was connected, thereby necessitating that the received 
high frequency energy be transmitted back through the 
sub-station and out again over a different feeder, through the 
step-down transformer and into the home containing the 
receiving apparatus. When transmitting on 3 800 m. every 
test that was made yielded positive results. 


No Changes in Transmission System Necessary. 


It is to be noted that throughout these experiments no 
changes were made or required in the transmission system. 
No by-passing condensers or circuits of any description were 
required at the hundreds of transformers scattered along the 
lines. If the transformers did not function in the natural 
manner, there was apparently sufficient capacity between 
the primary and secondary windings to afford a low re- 
actance path to the high frequency currents. Furthermore, 
owing to the low transmitting powers required, the high 
frequency voltages applied to the lines were very low and 
subjected neither the lines nor the equipment to damaging 
influences. | 

The conclusions which may be drawn from the Washington 
and Cleveland experiments are that, from a technical stand- 
point, wired wireless broadcasting over electric power wires 
is entirely feasible, and that with the proper choice of wave 
lengths the radiation from the lines may be reduced to such an 
extent that it will not interfere with present radio com- 
munication. : 
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Salesmanship of Large Cookers and Heaters. 


At the Salesmanship Conference last Friday, Mr. F. H. 
Номи. (Hotpoint and Falco) dealt with the selling of large 
electric cookers and heaters. 

Mr. A. N, Rye (Edmundsons Electricity Corporation), who 
presided, said there had been criticism of some undertakings 
for charging prohibitive prices for electricity for heating 
and cooking. but speaking with a fairly wide knowledge of 
small undertakings he could say that this was a deliberate 
policy and not the result of ignorance. The fact was that 
all small undertakings were not in the position to take on 
a large heating and cooking load, and it was therefore 
best that such undertakings should not try to develop that 
load and so spoil the market for the undertakings that could. 
If the small undertakings took on heating and cooking at 
high prices, the result was bound to be unsatisfactory and 
that would make its effect felt on this side of the industry 
generally. There were numerous undertakings supplying at 
an attractive tariff for electric cooking and heating and it 
was in these areas that the wise salesman should endeavour 
to do business and leave the others alone. 


A Breezy and Stimulating Lecture. 

Mr. Howe t’s lecture was both breezy and stimulating. 
He divided his subject into the four following headings: 
(1) The salesman of large apparatus ; (2) the field he had to 
exploit ; (3) how to exploit it; and (4) how best to sow his 
seed to reap the richest possible harvest. 

Few salesmen were made, the majority like poets were 
born. The salesman must have tact and personality, the 
patience of Job, the hide of a rhinocerous and the cheerful 
optimism of a Pickwick, and four other possessions, viz., 
a hair brush, a clothes brush, a boot brush and a razor, all 
of which should be used every day, for no amount of genius 
in selling excused an untidy appearance. 


; The Field for Exploitation. 

As to the field to be exploited, Mr. Howell gave a long 
list of possible openings. Every little tea shop and café 
and every '' good pull up for carmen ” had room for an urn, 
a grill, a cooker or some piece of apparatus for cooking, and 
why should not it be electrical ? Hotels and public houses 
were providing luncheons in increasing numbers and were 
all extending their cooking arrangements. There was room 
for electric heaters in almost every factory for some purpose, 
and instances were mentioned of warming the gum in cigarette 
making and packing machines, the output of cigarette making 
machines having been proved to increase from 300 to 500 
cigarettes per minute. For keeping the lead at the proper 
temperature in linotype machines ; heating cylinders in two 
colour printing processes ; muffles for jewellers ; for baking 
bricks and the annealing of duralumin in the manufacture 
of artificial limbs; presses in the hosiery trade; timber 
drying ovens ; and large hot water supplies were all mentioned 
as typical examples of large electric heating. 


Methods of Getting Business. 

` As to the methods for getting business, Mr. Howell did not 
think circulars and postcards would be so successful as in 
otherlines. The big inquiries were got hold of by constantly 
asking and constantly questioning and constantly preaching 
the doctrine of electric cooking and heating on every possible 
occasion. There were renewals of gas and coal ovens in the 
big hotels every day and the policy to be pursued was to get 
to know of these. They should take as their motto “ faith, 
hope and knowledge,” and probably the most important thing 
for the salesman to have was knowledge. It was impossible 
for him to have a complete knowledge of every branch, but 
there were plenty of manufacturers who would send model 
estimates and specifications for cooking for any number of 
people up to 5 000 and give some idea as to what apparatus 
was necessary for large kitchens. E.D.A. published splendid 
records of costs of using electricity in canteens, fish shops 
and hotels, and as long as they had some knowledge and could 
interest the prospective customer, they could always follow 
up with the manufacturer's representative to look over the 
kitchen and give an estimate. What was wanted was to 
spread a knowledge of electric cooking and that was best 
done by enthusiasm from the top to the bottom. 

It was no harder to sell large cooking apparatus than lamps 
or fittings if the matter were approached in the right manner. 
With electricity at 1d. or 14d. per unit they could compete 
with anything, but even if the rate was higher they should 
not turn down the job, but inquire into the local cost of gas 
and coal, as it was quite possible that the high price of elec- 
tricity might be more than balanced by corresponding high 
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rates for other methods. Moreover, they must always remem- 
ber that in electric cooking apparatus they were selling some- 
thing which gave efficiency and cleanliness, comfort and the 
abolition of dirty work; and civilisation to-day, which asked 
for a higher standard, was willing to pay for it. 


DISCUSSION. 
The discussion was not quite so long as usual, and several 
of the speakers quite failed to keep to the subject of the 
lecture, though this was not the fault it might appear. 


How Cooking Business is Obtained. 

Mr. L. L. RoBINsoN made the most instructive contribution 
to the discussion, as he gave instances of the manner in which 
he had obtained cooking bus:ness in restaurants, tea shops 
and similar places. There was the owner of a small cook shop 
who wanted his electric cooking apparatus looked at, and 
Mr. Robinson was surprised to find the man doing such a 
large amount of business. The owner attributed this to the 
better cooking made possible by electricity, and this 
suggested approaching owners of similar premises, and 
pointing out what their competitor was doing. This resulted 
in a good deal of business. Another case was that of a large 
draper, who complained of his lighting bill. lt was pointed 
out that the lighting bill could be reduced by 25 per cent. 
by proper sbading. At the same time electric cooking was 
pushed and an order obtained for cookers for 50 people. 
In another case of inquiry into lighting, it was found that 
the customer was drying babies’ teats by gas, but he had 
succeeded in installing a 32 kW electric heater for the purpose. 
There was one undertaking in London which was installing far 
more cooking apparatus than any other. Actually, coffee 
stalls were be:ng hooked up to lamp-posts every night, and 
were using electricity for cooking. In following up this 
example, Hackney was going to give a free trial of electric 
cooking to their coffee stalls during the next month. 


The Hot Water Problem. 

The question of hot water for washing up was touched 
upon by Mr. W. E. Косекѕ (West Ham) and Mrs. WALKER, 
of the North Metropolitan Supply Co., who were followed by 
Mr. GEORGE NOoBBs, on the question of domestic hot water 
supply. Mr. Nobbs outlined a system which he contended 
would have great advantages for the customer, the supply 
authority, and the manufacturers of hot water storage tanks. 
A lagged hot water storage tank, having a 500 W loading, 
running continuously for 22 hours daily, would have the best 
possible load factor. The hours of use would be 154 per 
week, of maximum demand, without any increase of the 
peak load, and the consumption would be 77 units per week. 
Taking o'5d. per unit, that gdve a revenue of 3s. 24d. per 
week. In this way the customer would get 66 gallons per 
day of water at 50 deg. temperature rise approximating to the 
average demand in most middle or lower class families ot 
five to six persons. To meet unexpected demands for hot 
water, an additional 2 kW or larger immersion heater could 
be fitted and left under the control of the customer, the 
apparatus generally being on a rental basis, including the 
supply of current. | 


Too Much Domestic. 

Мг. W. A. GirLorT complained that the discussion had 
turned rather too much to the domestic side, and said that 
from the hotel proprietor's point of view the three essentials 
were (I) good cooking, (2) quick service, and (3) reasonable 
cost. lt was the duty of the salesman to point out how 
these three necessities could be obtained by electricity better 
than by any other means. The best way of doing this was to 
show the prospective customers actual installations at work. 
As demonstrating quickness of service, he mentioned one 
canteen which was able to serve 1 500 meals in ten minutes. 
Another essential from the selling point of view was definite 
information as regards costs. The cost of electric cooking 
was between o'15 kWh and o'5 kWh per meal, and a safe 
average was 03 kWh. Another selling point was the saving 
of floor space in the kitchen. He believed that 20 per cent. 
of existing floor space could be saved. 

Mr. A. F. Berry said one of the biggest obstacles to the 
progress of electric cooking on a large scale was the chef. 

Mr. J. N. STEVENS urged that more should be done to 
bring home to the public the possibilities of electric cooking, 
because he was certain that a vast majority of the public 
did not even know that it was possible to cook electrically. 

Mr. Hurry (Jackson Electric Stove Co.) suggested that a 
little more pushfulness on the part of supply authorities was 
required. mM 
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Heaviside on Electromagnetic Theory.“ 
REVIEWED BY Dr. W. H. Eccrzs, F.R.S. 


This is one of those works of which the reviewer may 
confess, without fear of reproach, that he has not read every 
word, either in this edition or the previous one. It was 
once truly remarked by a very eminent man that parts of 
Heaviside's writings are very hard to read; that is as true 
to-day as then, and lends justification to the reviewer's 
confession. But it is not fair to recall the criticism without 
quoting also the rejoinder of the author, who replied, with 
great sincerity and truth, that where it is hard to read it was 
harder still to write. | 

As everyone is aware the work is a treatise on elcctrical 
theory written in a very original and unorthodox vein. 
Thirty years ago it appeared to the mature student to be 
doing in a very strange way what might as well have been 
done in the conventional manner, except for the fact that in 
many instances it was uncannily powerful and successful; 
and, moreover, it appeared to be discussing at unnecessary 
length a number of matters of neither present nor future 
importance. The whirligig of time has brought its revenges. 
Much of what was then regarded as unconformable and 
cabalistic has now become customary ; much that was then 
deemed visionary and unsubstantial is now proved to have 
been prophetic; and many investigations that then seemed 
to be purely of abstract interest are now seen to have helped 
towards important industrial developments. Indeed, most 
of the areas of electrical theory or of electrical invention that 
have been opened up during the past quarter of a century are 
shown by the re-examination of these volumes to be indebted 
to Heaviside, at least in part, for their true expression, their 
explanation, their terminology and formule, and even for 
the signposts on the tracks along which they have been 
explored. | 

A large part of the work is mathematical and intelligible 
only to the elect; but another large part is physical, not 
mathematical, and is couched in lucid, strong and picturesque 
English. Still other portions of the work are neither mathe- 
matical, nor electrical, but just human. These portions, at 
any rate, should be read by everyone who rejoices in the apt 
word, in analogy and paradox, in wit and satire, or in the 
mastery of the art of leg-pulling—in fact, by everyone who 
appreciates the employment of a good literary style in giving 
fine expression to the reflections from the many facets of an 
extraordinary mind. One is reminded of Montaigne, of Bacon 
and of Swift in rapid succession; and the Puck-like humour 
that breaks through many a mischievous paragraph adds a new 
leaven. Deep wisdom resides, too, in every pungent phrase 
even as in every sober rumination. Asan instance, what could 
be deeper and truer than the line “ the best result of mathe- 
matics is to be able to do without it ” ? 

There are four main themes expounded in these volumes ; 
first, the foundations and structure of Faraday and Maxwell’s 
theory, as seen after percolation through the author's mind ; 
second, the propagation of waves in cables; third, the 
propagation of electric waves in a medium, stationary or 
moving; and, fourth, the production of waves by the accelera- 

tion of electric charges such as the electron. 

There are numerous accessory sections, such as those on 
vectors, on generalised differentiation, on the Fourier series 
and normal functions in general, on units, notation and 
nomenclature. And everywhere one finds, running like a thread 
through the whole great collection of theorems and problems, 
the ruling principle, almost passion, of bending the mathe- 
matics to fit the physics—a striking reminder of Bacon’s 
viewpoint of mathematics as '' the handmaid of the sciences." 

In each of the sections just enumerated there is much 

that is notable, more than can be fully described. Maxwell's 
theory is given compact symmetrical form, purged of some 
of the mathematical potential functions that tended to obscure, 
and translated very completely into ordinary language. 
The propagation of waves in cables and the effects of inductance 
and leakance are very thoroughly worked out; the loading 
of cables is here so clearly recommended that one is surprised 
.at its slow adoption into practice. The theory of reflection 


* ELECTROMAGNETIC THEORY, by Oliver Heaviside. Vols. I, II 
and III. Re-issue. (London: Benn Bros., Ltd.) Vol. I, pp. xii+ 466. 
Vol. 1I, pp. xvi4-547. Vol. ПІ, xii+519. £5 5s. 
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at the ends of wires has had more than one important applica- 
tion in wireless telegraphy within recent years. The propaga- 
tion of electric waves in free space, which forms the subject 
matter of another section, is reduced to plain language with 
a lucidity not approached by any other writer, and the methods 
and reasoning here introduced form the best basis for the 
discussions of many wireless problems. The theory of moving 
charges and fields, and especially that portion which has its 
bearing on the properties and potentialities of the electron, are 
of present importance in the' study of X-rays and in other 
regions of physics as yet occupied only by the mathematical 
physicist. But having regard to the well-known practical 
applications of many of the other sections, he would be a bold 
man who dare aver that any particular piece of the electrical 
theory originally developed in this work would not find its 
application in his own generation. | 

It would take too long to say all one feels about those 
remarkable accessory chapters alluded to above, and no 
useful purpose would be served by describing here what 
can only be of interest to the esoteric, who already know. 
It is sufficient to sav that the mathematical methods here 
explained are amazing and fascinating, and have had, and are 
having, their application in many other branches of mathe- 
matical physics than electricity. 

On stepping back and looking at the treatise in the round, 
the most outstanding characteristic is, perhaps, the spirit 
of utility that pervades the whole and propels the author 
along every investigation. Nextthereis the marked originality 
in the manner of pursuing the detailed work of each problem. 
In consequence, Heaviside's writings appeal to both the 
theorist and the technician, to the engineer and the mathema- 
tician. These writings have, in truth, served as the starting 
point of innumerable successful voyages of discovery and 
invention, and will serve similarly for many more. For all 
these reasons they possess, and must for long retain, especial 
value and fascination for those ample minded men who can, 
at one and the same time, adore theory and love practice. 


Research in Industry. By A. P. M. FLEMING, С.В.Е., 
M.Sc., and J. G. Pearce, B.Sc. ‘London: Sir Isaac 
Pitman and Sons.) Pp. xvi+244. 105. ба. | 


Those who question the value of research in industry in 
these days must surely be in a very small minority. Doubtless 
there are numerous firms, even now, who do not run any 
department having investigation as its sole object ; but such 
firms probably find themselves in circumstances where the 
desire for research must be curbed and where everything that 
cannot be proved to be a necessity of the moment must be 
put on one side in the struggle for bare existence. The un- 
palatable fact is that if research is not well established and 
proved to be of value when times are good it will shrink to a 
mere nothing when times are bad. Unfortunately, when times, 
are good a small firm is apt to think the times are good enough, 
and that little thought need be given to the somewhat remote 
future when research would bring its reward. 


In the present volume industrial research is placed upon 
the dissecting table and is examined in every detail, and in 
logical sequence. The first chapter is a discussion of research 
as the basis of social progress ; and this, is followed by one on 
the character of research. The authors nghtly emphasise the 
non-superiority of academic research. The fact is—although 
not generally recognised—that industrial research is often 
the much more difficult of the two because it invariably in- 
volves the additional factor or limitation of / s. d. 

The.authors then deal with the various agencies through 
which research is commonly conducted, such as universities, 
etc.; the influence of industry upon research ; co-operative 
associations and the works research organisation. Emphasis ' 
is laid upon the factor of individualism and the need for 
latitude in the work that is expected, so that failures—which 
must arise from time to time—do not bave a too depressing 
effect. 

The most useful part of the volume is that in which the 
authors give information in regard to the requirements of 
various sized laboratories suitable for works, and deal with. 
such questions as floor area, illumination, and the various 
services that are necessary, supplemented with some over-all 
figures of cost. These data, coupled with the description of a. 
number of well-known industrial laboratories, will be found 
very useful to those who are about to embark on a departinent 
for industrial research. | 

| W. К.С, 
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Some Reflections on the Third E.D.A. Sales- 
| manship Conference. 
By "A SPECTATOR.” 2 
Mr. Howell had a difficult task set him for the third of the 
E.D.A. conferences arranged for this winter season. His 
paper dealt with salesmanship as applied to large cookers. 
The heavy cooking field has been largely the field for the more 


technical man, and for this reason and because ''techni- 


calities ' were forbidden, the task was difficult. Mr. Howell 
swept aside this old idea, and the retailer “ engineer ” or 
** merchant '' has a new vision of increased turnover. 


An Excellent Attempt to Teach. 

The paper was an excellent attempt to teach the pupils the 
type of man that is wanted to secure the business in this great 
untapped field, but he failed to teach how the men were to be 
secured. Не did not point out that a '' canvasser ” was useless, 
although, of course, from his description of the man wanted, 
“ canvassers ” have no place in his ideas of '' salesmanship.” 
Therefore the problem—where can the retailer obtain the 
men ?—is still unanswered, except for the solution which I 
suggested in my previous article. Still, therefore, the manu- 
facturers have the goods to sell, the market is there (the 
retailers admit it), but they cannot sell. In my judgment, 
therefore, it would be better for some one speaker to tell the 
retailer the man wanted and how to get him. It is useless to 
leave him (the retailer) dreaming in the fields of business if 
he has no labourers. Mr. Wallace Attwood will, we hope, 
take the question in hand. 

The Salesman es Cook. 

The discussion revealed some good thinking. The mistake 
which was made of drifting into the small cooking apparatus 
field and even small heaters was pardonable, and to the good. 
One speaker remarked that he thought that salesmen should 
have more practical knowledge of actual cooking results from 
an electric cooker. Have a meal cooked by it! This, to my 
mind is a most excellent idea, and my plan would be to make 
a man spend three months or more in a white jacket (and, if 
need be, a chef’s hat !) actually cooking. He would probably 
blush the first day and put sugar in the potatoes. The electric 
cooking business is suffering from the age-old idea that the 
mere man (outside a chef, and of these awe-inspiring gentlemen 
some cannot really cook) will never be able to cook, and knows 
nothing whatever about it. As it is he can never answer the 
challenge—'' have you cooked by the cooker ?’’ After three 
months’ training he would have a good knowledge of the inside 
secrets of a kitchen, and he could go forth to do battle with 
every housewife and cook in the neighbourhood. If he has a 
wife, let him take her into his confidence and brave her laughter 
at the idea. Her interest will be aroused and he will soon 
learn the multitudes of shortcomings of the gas cooker, which, 
alas! so many electrical men’s wives are saddled with. In 
making these suggestions I am reminded of the fact that there 
are available excellent '' sales ladies ’’—but it takes a man to 
coax a cook! There is, however, a big field to be tilled and 
sown and reaped, and the labourers are few. 


Salesmanship and Advertising. 

The points brought out by one or two speakers on adver- 
tising must be commented upon. I think Mr. Howell swept 
these questions aside too hastily. While undoubtedly there 
are faults in the plan suggested, the fact remains that even a 
modest campaign on electric cooking should be launched. 
Such a campaign must be planned with the long view ; planned 
to teach the rising generation of housewives and cooks, and 
also the older. It is surprising the prejudice and ignorance 
of the “ elders ” in electric cooking, and yet they have a very 
good excuse. My own mother whom I reproached with being 
prejudiced in favour of the gas oven, replied with every truth 
—'' how was she to know, when she had never had one, or even 
the chance of reading any literature on the subject ; where was 
She to obtain literature ? If electric cooking was good, why 
not advertise it ? ” 

Therefore let the E.D.A. launch a modest campaign 
tuned to catch the ear, not of the more prosperous middle-class, 
but that class (what their social definition is I will not attempt 
to say), which are at present living in one (4 /a Mond), two, 
and three rooms. Houses must come, and what must be 
cultivated is the thought to come naturally when the tenant 
takes possession—‘‘ I must see the electric shop about the 
electric cooker '’—and not, as is the habitual line of thought 
when a house has been secured—'' I must see the gas company 
about a gasstove." Further, this advertising must be planned 
‘so that in the future houses which are fitted with a gas stove 
*will be at slump prices for the want of buyers. 
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Correspondence. 


ELECTRICITY SUPPLY IN SCOTLAND. 
To the Editor of THE ELECTRICIAN. 

SIR,—In your issue of 27th October, under the heading of 
“ Electricity Supply in Scotland," the formation of a Joint 
Electricity Board for Ayrshire is favourably commented upon. 
Sundry details of the scheme were mentioned in your issue of 
23rd June last, p. 750. | 

Оп 23rd December, 1921, the Commissioners published 
their provisional determination of the West of Scotland 
Electricity Area, which area included the county of the 
city of Glasgow and an important portion—but only a portion 
—of the area embraced by the joint Board for Ayrshire. Ob- 
jections to the provisional determination and proposals for 
the improvement of the supply, which proposals ''shall 
include the formation of a joint Electricity Authority for the 
District," are to be lodged by 3oth December, 1922. 

A committee was called together in Glasgow last sprirg 
to consider the various problems raised by the provisional 
determination of the Commissioners, but it now appears that 
before the expiry of the period of public consideration, 
the Commissioners have pronounced the benediction over a 
new scheme, which not only hacks their own scheme to pieces, 
but renders the work of the Glasgow Committee and others 
throughout the West of Scotland area futile. 

On 14th June, 1922, when the draft copy of the agreement 
for the formation of the Joint Board for Ayrshire was being 
considered by the Corporation of Kilmarnock, it was stated 
that Kilmarnock was never to be put in the position of having 
less than 50 per cent. of the representation on the Joint Board, 
and that in thus forming a Joint Board and possessing a con- 
trolling interest therein, they would form ''a very effective 
barrier against the introduction into this county area of 
any competing electricity undertaking." 

Is this the way to a “ cheap and abundant supply," please ? 
The sign-post seems to point to “ parochialism.’’—I am, etc., 

Saltcoats, Nov. 3rd. | E. ISHERWOOD. 


* ELECTRIC VERSUS GAS PIRES. 
To the Editor of THE ELECTRICIAN. 

SIR, —In the report of the lecture by Mr. R. Smith on page 
477 of your issue of October 27th, a comparison is made of the 
running costs of a 2 kW electric fire and a gas fire using 
30 cub. ft. per hour, and it concludes with the statement : 
““ At rd. per unit the electric fire would cost the same amount 
per hour but the whole of the heat was given off into the room." 
Now, although not explicitly stated, this would lead 
one to assume that the power supplied to the two stoves was 
equal, but that as the gas stove loses some of its power up the 
chimney, the electric stove gives more power as heat in the 
room. 

Now let us look into the facts on the data given. The gas 
fire takes 30 cub. ft. at 500 B. Th. U.—i.e., 15 ооо B.Th.U. per 
hour, which at 1з. per therm, or roo ooo B.Th.U., would cost 
1:88d. The electric fire at 1d. per unit would cost 2d. per hour. 
so that the cost, as stated, is roughly the same in the two cases. 
But what are we getting for our money ? In the case of the 
gas fire 15 ooo B. Th.U., and in the case of the electric fire 
two Board of Trade Units. To compare these they can be 
converted into any common units ; if we take the foot pound, 
I B.Th.U. = 778 ft. lbs. and therefore 15000 B.Th.U.= 
II 670 ооо ft. lbs. ; 1 Board of Trade unit 22 650 ooo ft. lbs., 
and therefore 2 units— 5 300 ooo ft. lbs. Hence the gas fire 
develops more than twice the amount of heat, and even if 
50 per cent. went up the chimney, it would still give more 
heat to the room. More than 50 per cent. may go up the 
chimney. If so, let us have the facts. 

It may be that the brief report does not give a correct 
version of the lecturer's statements.—I am, etc., 

Glasgow, Oct. 315%. G. W. O. HowE. 


PROFITABLE TELEGRARHY. 


To the Editor of THE ELECTRICIAN. 

SIR, —Mr. Polley's tongue apparently remains in his cheek. 
He knows that I have no means by which the multiplex 
apparatus and staff can be provided for the trial. 

For myself, I am quite content with the judgment of the 
two largest telegraph administrations in the world, and, 
making no type of printer equipment, am not biassed in favour 
of any system.—1 am, etc., | 

H. H. HARRISON. 

Liverpool, Nov. 7th. 
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Electrical CO, Recorders. 


It is now generally recognised that the most reliable way of 
controlling fuel combustion is by continuously analysing the 
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flue gases for carbon dioxide. In theory perfect combustion 
is obtained when 21 per cent. of carbon dioxide is present in 
these gases, but in practice the best working results are obtained 
when the figure is between Io and 15 per cent. To obtain the 
most economical results, however, it is necessary that the 
variation in the CO, present should be kept within narrow 


Fic. 1.—PRINCIPLE OF THE ELECTRICAL CO, RECORDER. 


limits, as, for instance, if the percentage falls only to between 7 
and 8 per cent. there is an actual loss of fuel of about 24 per cent. 

As is well known, most of the instruments now available for 
measuring carbon dioxide in flue gases depend on one or several 
possible chemical reactions and have the further disadvantage 
of including delicate glassware in their construction, so that they 
have to be installed at some distance from the boilers. This, 
apart from the factor of fragility, means a time-lag in the 
recording of the CO, present, a fact which in itself is often a 
considerable source of trouble. Other disadvantages are the 
frequent adjustment and recharging of the instruments that 
are mecessary. E 

Disadv.nteges Overcome Electrically. 

It is claimed that most of these disadvantages are overcome 
in the electrical CO, recorder which has recently been placed 
on the market by the CAMBRIDGE AND PAUL INSTRUMENT Co. 
These instruments are robust in construction, and while the 
portion through which the flue gases actually pass is placed 
in close proximity to the flue, the indicator or recorder may 
be a considerable distance away. A number of points can 
be connected to one indicator or recorder, the pipe line is short 


Fic. 2.—TuHeE METAL BLock CONTAINING THE PLATINUM SPIRALS. 


and the lag, therefore, negligible, less attention is required 
than with the chemical types and the cost of upkeep is confined 
to the recharging of a small accumulator. 


Principles of the Apparatus. 

The general principle of the method, which was devised by 
Dr. G. A. Shakespear, of Birmingham University, is evident 
from Fig. 1. Two identical spirals of platinum wire are 
enclosed in two separate cells, E1 and Ez, in a metal block. 
Each of the spirals is connected to one arm of a Wheat- 
stone bridge, the other two arms, C and D, being of manganin. 
Current flowing through the bridge, heats the spirals and 
causes them to lose heat to the walls of the cells. If the two 
cells contain gases of different thermal conductivities, the 
spirals will cool at different rates, and the difference in tem- 
perature will cause a deflection of the galvanometer, the extent 
of which will depend on the difference in the conductivity of 
the two gases. 

The construction is such that changes in the temperature 
of the two gases affect both sides of the bridge equally, so that 
if one of the cells contains a pure gas and the other the same 
gas mixed with some other constituent, the deflection will be 
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a measure of the amount of the second gas present, апа the 
galvanometer can be calibrated to show directly the percentage 
composition of the mixture. In practice one cell is filled 
with air saturated with moisture, and the other is exposed to 


Fic. 3. ARRANGEMENT OF THE METER IN A PIPE LINE. 


the gas under test. The difference in conductivity in the 
gases in the two cells, therefore, depends solely on the per- 
centage of carboen-dioxide present. x 

Constructional Retorts. 

The metal block containing the two cells in which are 
mounted the platinum spirals is illustrated in Fig. 2, and in 
Fig. 3 the CO, meter is shown screwed into the pipe line. The 
cell containing the air is sealed, but the air is kept saturated 
by being connected to a small brass chamber, L, containing 
water. The flue gas diffuses into the second cell through 
three small holes in the end of the block. A soot filter cleans 
the gas before it is drawn through the CO, meter, and a further 
protection is provided by using a removable cleaning box, M, 
which contains glass wool mixed with iron borings. This 
especially helps to remove any traces of sulphuric acid there 
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Fic. 4.—-AN INDICATOR FOR USE WITH A RECORDER. 


are in the flue gases, and clogging is further prevented by the 
fact that the gas does not flow into and out of the meter but 
only past it. An air or water aspirator can be provided where 
a water pressure of not less than } in. is not available for 
the ordinary supply. 

The indicators supplied with these outfits are instruments 
similar in construction to the totally enclosed indicators 
supplied by the same firm with temperature measuring outfits. 
The galvanometer is a sensitive moving coil instrument of 
robust construction in which the coil is pivoted between two 
jewels. A high internal resistance reduces the effect of outside 
influences. These indicators are either supplied separately 
for indicating at a single point or a number of points, or for 
use in conjunction with recorders. An example of the latter 
type of instrument is shown іп Fig. 4. In this case the instru- 
ment is usually connected to the recorder, but can be con- 
nected to the indicator by a push button switch. 
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WHAT OUR MANUFACTURERS ARE DOING. 


This is the Cooker. 


Our illustration shows the ‘‘ Falco ” electric domestic cooker which 
the HorPoINT BLECTRIC APPLIANCE Co. are, as announced in last 
week’s issue, offering to members of the electrical industry at a 
special net price in order to encourage the use of electric cookers 
by those who, above all people, ought to be employing them. This 
cooker is already known in the electrical industry, but it will be 
convenient to remind readers of THE ELECTRICIAN that it has an 
oven measuring 16 in. by 16 in. by 14 in., loaded to 2,000 W with 
three heat control, two radiant type boiler burners, each with a 
loading of 1 500 W with three heat control and a griller and toaster 
with a single heat loading of 1 500 W. The height of the cooker 


THE COOKER. 


to the hcb is 34 in., the width 252 in. and the depth 214 in. over the 
hob. The hcb is hinged at the back and can be lifted to expose 
the whole of the wiring. The cooker is right out of the experimental 
stage, as will be obvious when we say that over 1 ooo have been placed 
in homes in this country within the past few months. We can only 
repeat what we said last week about the enterprise of the Hotpoint 
Co., and record that the queue is already lining up satisfactorily. 


* Freezor Fan" Window Dressing 
Competition. 


We have pleasure in publishing the result of the ‘ Freezor " 
Fan Window Dressing Competition, which was organised in the 


summer by the GENERAL ELECTRIC Co., in connection with their - 


'" Freezor " Fan Campaign. 

This competition was extremely successful, and created wide- 
spread interest. Some fine entries were submitted and the task 
of deciding which was best display was difficult. 

The final results аге: 

First Prize, £25, Edmundson's Electricity Corporation, Broad 
Sanctuary Chambers, Westminster. 

Second Prize, £10, Thos. Gunn, Ltd., ironmongers, 30, Fore Street, 
London, E.C.2. 

Third Prize, £5, L. Hancock, electrical contractor, 213, Freeman 
Street, Grimsby. 

Consolation prizes of £1 have been awarded to Watson Marsh and 
Co., Harding Bros., and H. Fennimore, 7 

The winning display which is reproduced herewith gained 23 
points out of a maximum of 25. The winners of the second and 
third prizes respectively gained 21 and 18 points. 
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Igranic Ironclad Motor Starting Panels. 


Switchgear manufacturers have a way of including in catalogues 
of their equipment a view showing the apparatus in a dismantled 
condition as if it were a sort of jig-saw puzzle. In a wav, of 
course, it is, with the exception that plenty of brain has been put 
into its design and that very little brian is required to dismantle it 


and re-erect it. The Icranic ELECTRI- Co. are no exception in this 
respect—not in lack of brains, but in ingenuity. They are now 
making two sorts of ironclad motor starting panels in patent split 
housings, known respectively as the '' Conspede ” and the “ Vari- 
spede,” depending on whether they are to be employed for constant 
speed or variable speed-motors. Our illustration, which shows 
the Conspede panel in a guise it seldom assumes, and then only 
momentarily, also shows how easily access can be obtained to the 
whole of the contents of the pillar. 

The equipment consists essentially of a motor starting switch 
and a double pole magnetically operated circuit-breaker. The 
housing is a pillar, strongly made of iron and stecl throughout, 
and containing nothing that can be easily damaged. The gear 


THE IGRANIC ' CONSPEDE ” PANEL 
DISINTEGRATED. 


is entirely protected from all harmful influences, though effective 
ventilation is afforded by a current of air which enters at the bottom 
of the panel and escapes at the top. Easy access is obtained to 
the whole of the pillar without its being necessary to dismantle it, 
and the housing is split vertically down the sides, so that the front 
can be entirely detached from the back. Two strong cye-bolts are 
fitted at the top of the pilla1 to facilitate slinging. The '' Varispede”’ 
panels are similar in design to the Conspede, except that they are 
fitted with an inter-locked shunt field-regulator. 


The Victory Bowl Fire. i 


We have received from BayLIss DUDDLESTON ELECTRICAL SUP- 
PLIES particulars of a new contribution they have made to the cause 
of electric heating—the “ Victory " bowl fire. This is an entirely 
British-made article. It is of handsome appearance, with polished 
copper bowl and wrought iron legs, and can be used either in an , 
upright or inclined position. The wire grid, which is easily detach- 
able, is made in a flat form , so that any cooking utensil can be stood 
on it without fear of overturning, and it will be found that the 
" Victory " is equally as efficient for toasting, boiling, frying, 
etc., as for heating. Ё 

The makers claim that there is absolutely nothing in the fire to go 
wrong, its construction being of the simplest character. For 
example, the clement can be taken out and renewed in а few 
seconds. Of 500 W capacity, it is supplied in the usual range of 
voltages, and carries with it an electrical guarantee for 12 months. 

The '' Victory" can be instantly connected to any existing lamp 
holder or plug, i5 exceptionally strong and well made, and, in view of 
its extremely competitive price, is, it is claimed, of special value 
to contractors and others who require a well-made yet cheap fire 
for Christmas trade, 
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A Novel Lifting Magnet?Equipment. 


An interesting application of the use of electric lifting magnets 
is furnished by an order which has just been completed by the 
WITTON KRAMER ELECTRIC TOOL AND Hoist Co., Ltd., to the 
instructions of Braithwaite and Co. 

Our illustration shows one of four similar equipments which are 
being shipped to Bombay for use in unloading steel plates. These 
equipments are required for erecting a large pipe line in Bombay, 
in which about 80 000 tons of steel plates will be used. The plates 
are being shipped to India flat and will be rolled into shape on site. 

The duty of the magnet is to pick up four plates 19 ft. by 7 ft. 4 in. 
by ŝin. thick, or five plates 15 ft. by 7 ft. sin. by }in. thick, either 
one at a time or in the complete bundle. It will then deliver the 


THE MAGNET THAT ALMOST THINKS. 


plates either into stock or into the bending machines one at a time. 
In order to accomplish this, the magnets are arranged with special 
controllers, so that by varying the amount of current supplied to 
the magnet it is possible to pick up one plate at a time. For 
example, starting with one plate, it is possible to go to another 

ile and pick up a second, move on to a third pile and pick 
up a third plate, and so on, and to drop them off one at a time 
alongside each of the four machines. This sounds almost like a 
conjuring trick and its success is a tribute to the care expended 
in the design and manufacture of the equipment. 


The “Safe Economy" Iron. 


Tue LANSTON MONOTYPE CORPORATION, I.1TD.—-a firm better 
known to us in other fields of industrial activity—announce that 
their ‘‘ Safe-Economy ” electric iron will shortly be ready for the 
market. 

The electric iron is onc of the few pieces of electrical apparatus 
which gives no visible or audible indication that current is on. 
This is overcome in the '' Safe-Economy ” iron by the use of a grip 
handle switch, which is neat in appearance and easy to handle. The 
switch is in the handle itself, and besides a quick break there is also 
a series break, which, breaking the current in four places simul- 
taneously, thereby avoiding damage to contacts. An illustration of 
the switch in section on an iron is given below. 


DIAGRAM OF THE LANSTON “SAFE EcoNoMY'' IRON. 


So much for safety, but the saving effected by this arrangement 
is also considerable, for, according to a Faraday House Test, while 
am ordinary iron took 0:46 kWh in an hour, an exactly similar '' Safe- 
Economy ” iron only took 0-28 kWh, or a saving of 39:2 per cent. 
‘The patent switch handle can also be applied to other electrical 
- pparatus. 
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Simplex . Signs. - 


It is becoming more and more recognised that electric signs ate 
a real aid to business, and SIMPLEX CONDUITS, LTD., have, therefore, 
gone so far as to establish a department exclusively for the manu- 
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BOOTS « SHOES FOR CHILDRE 
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Fic. 1.—ADVERTISING BOOTS BY THE SIMPLEX METHOD. 


facture of this type of cquipment. Our illustrations give two 
examples of what they can do in this direction. These signs, of 
which there are many artistic and arresting designs, are 4 ft. in 
length, with a front finish in Georgian bronze, in which the letters 
are pierced and backed by white opal glass. The sign is arranged 


for four lamps with a satin-finished aluminium reflector at the 
It is claimed that the 


back. "'triple purpose " sign is a royal 


Fic. 2.—ANOTHER Way or DOING Ir. 


road to rigid economy for the shopkeeper. By day the sign forms 
an attractive, legible and distinctive assct to the equipment of any 
shop. At night the shop window has to be lighted anyhow, and 
a window sign not only does this efficiently but also draws attention 
to the name of the firm, makes any special claims for the goods, 
and constitutes a decoration of which the owner mav be proud. 


Catalogues, Price Lists, &c. 


Details of the three phase motors produced by the SociÉTÉ 
ALSACIENNE DE CONSTRUCTIONS MÉCANIQUES are contained in a 
pamphlet issued by Dieny and Lucas. 

L. G. HAWKINS AND Co. are in the fashion by issuing a circular 
entitled '' The Illusive Therm.” This turns out to be a plea for the 
employment of the '' Universal " electric appliances supplied by 
them and gives some useful information as to what these are and 
can do. 

FERGUSON, PAILIN LTD., have sent us a copy of a list dealing 
with their ironclad oil-immersed circuit breakers for industrial and 
mining work. The switchgear is constructed on the sectional 
principle and is provided with dust-proof, flame-proof and other 
protective devices, so that fool-proof operation and accessibility is 
ensured. 

The CHLORIDE ELECTRICAL STORAGE Co. have a good display of 
their well-known Exide batteries at the Motor Exhibition at 
Olympia, which closes to-morrow. These batteries are being shown 
for starting, lighting and ignition, and are now used on Rolls-Royce, 
Sizaire-Berwick, Wolscley, Minerva, Fiat, D.F.P. Essex Dodge, 
Cadillac, Chevrolet, Buick, Oakland Ford, Maxwell, Renault, and 
other cars. 

The Osram lamp seems to go from strength to strength. Accord- 
ing to a letter received by the GENERAL ELECTRIC Co. from Mr. 
A. E. Farrow, of the Windsor Electrical Installation Co., its latest 
achievement is as follows :-— Two motors collided with a strect 
lighting standard in Windsor and the standard, which was 25 ft. 
high, was broken in three places. Nevertheless, the Osram lamp 
was found intact ! 

A largish pamphlet from Mazda House gives a set of tables 
showing the electrical equipment used on various British, European 
and American cars, and the voltage and wattage of the appropriate 
Mazda lamps for head lights, side lights and tail lights. Vacuum 
type lamps are illustrated in every case, but gasfilled lamps are 
recommended for use in head lights. <A useful feature is the draw- 
ings of the various fixing caps employed on English and American 
lamps. Two further leaflets received from the BRITISH THOMSON- 
Houston Co. deal with their pendant fitting sand with the Tungar 
battery charger. 
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Warrington Electrical Exhibition. 


Warrington Electrical Exhibition, which is being held under the 
auspices of the Warrington Electrical Exhibition Association, with 
the support of the Warrington Corporation and members of the 
Electrical Contractors’ Association, was opened on Thursday, Nov. 
and, by Sır PETER Ry anos, and will remain open until 
to-morrow (Saturday). There are 61 stands, which cover a very 
wide range of exhibits, and the exhibition has undoubtedly been 
a tremendous success. The Corporation Electricity Department is 
supplying free current for demonstrations to all exhibitors. | 


Manufacturers’ Exhibits. | 

Among the firms showing domestic appliances are the CARRON 
CoMPANY, who are exhibiting their new electric cooker as well as 
grillers, toasters, hot-plates and urns, and the latest handy 
Carron appliance—the boiling ring. | The heating appliances shown 
by this firm vary from a foot warmer to the '" Armour Bright Dog 
Grate'' These grates which are loaded from 750 to 4000 W, are 
shown in a variety of finishes—black, electro bronzed, porcelain 
enamelled, armour bright and brass. HARRY BiBBy AND Co. show 
the “ Delco-Light " system of house lighting and " Universal H 
ranges and washers, switchgear, etc. The HOTPOINT ELECTRIC 
APPLIANCE CoMPANY, who now handle the sales of the '' Falco "' 
apparatus made by the FALKIRK IRON CoMPANY, display 
“Falco” cookers and electric fires, Hotpoint kettles, coffee 
percolators and teapots. the Acrobell clothes washers and Premier 
electric vacuum cleaners. TIMPANY AND TYLOR show “ Daisy ” 
washing machines for use by hand or with electric motor. 

The exhibits of the WARRINGTON ELECTRICAL COMPANY on 
Stands 42 and 52 cover a very wide range and include table 
standards, with silk and other shades, electric trons, toasters, coffee 
percolators, tea kettles, electric grills and hotplates, bed warmers, 
hair dryers, electric fittings, washing machines, vacuum cleaners, 
a buffing and polishing motor suitable for various wheels used by 
dentists, jewellers, hardware dealers, etc., for polishing and grinding, 
electric drills, cable drums, wireless sets, “ Lalley Light " plants, 
colour matching lamps, electric signs and radiators. WARRINGTON 
CORPORATION ELECTRICITY DEPARTMENT also occupy a large stand 
and show a good display of appliances of every description. This 
stand was really taken for the convenience of the public and 
inquiries are specially invited. Householders’ attention is par- 
ticularly drawn to the new rateable value system of charging. 


Lemp Making Demonstrated. 

Osram lamp making is demonstrated by the GENERAL ELECTRIC 
CoMPANY on Stands Nos. 46 and 48. Osram daylight lamps, 
Christmas-tree lamps, motor car lamps, wireless valves, sign lamps, 
night lamps are also exhibited. Other exhibitors include 51к W. С. 
ARMSTRONG-WHITWORTH AND Co., with combined lighting sets ; 
Jessop AND BovDELL, clectrical instruments ; THE SILENT ELECTRIC 
Clock Company, electric clocks complete and in skeleton form ; 
LEEDS ELECTRICAL CONSTRUCTION Company, " Lecfur" patent 
clectric furnaces and equipment for heat treatment of carbon and 
alloy steels, and a new type of electric fire fitted with automatic tem- 
perature control; GEORGE ELLISON, electric control gear ; BRITISH 
ELECTRIC TRANSFORMER Co., “ Tricity ” cookers, grills, boiling plates, 
toasters, kettles, water boilers, and ‘ Tricity ” 


electric irons, . «р » 
Flamingo fires; ELECTRIC APPLIANCES CO., Eureka " vacuum 
cleaners and wireless sets; VERITYS, LrD., " Maxlume," reflectors ; 


GLEDHILL-BRooK TIME RECORDERS, recorders for time checking 
and costing; NORTHERN STEEL AND HARDWARE Co., | Laundry 
Oucen " electric washers and irons, and thc" Northern electric 
vacuum cleaner ; HARRY КосЕкѕ, “* Komet С electric irons, Ozonair 
ventilating apparatus, © Miller апа‘ Priory ” fittings; FETCHELLs, 
CoxGpoN AND Muir, push button model of an electric lift in 
motion, electric winding gear, and electric brakes ; WRIGHT'S 
MOTORS, а.с. motors ; PARMITER, HOPE AND SUGDEN, “ Ajax” 
ironclad switches and fuse boards and the “ Fluvent " fuse system 
for power systems; С. Н. AND J, Dawson, electrical gramophones, 
pianos, and player pianos; ARORA ELECTRIC COOKERS, Arora й 
cookers; THE HOOVER SUCTION SWEEPER Company, '' Hoover 
cleaners and accessories; ST. HELENS CABLE AND RUBBER 
Company, the C.T.S. wiring system, the patent corrosion-proof 
system of wiring fittings and accessories, and insulating specialities, 
Economic ELECTRIC COMPANY, wireless apparatus ; HANSON AND 
EDWARDS, practical demonstrations of electric welding. 

Altogether it looks as if the '' Electric Age' were dawning in 
Warrington. 


The Engineers’ Register. 


We should like to remind our readers of the facilities provided by 
the ENGINEERS’ REGISTER, which has been established in connection 
with the Junior Institution of Engineers to assist employers in 
obtaining the services of men technically and practically trained 
in.all branches of engineering. The register contains particulars 
of men of all ages and degrees of experience who are open to 
accept positions. No charge is made, and all inquiries should be 
directed to the Secretary of the Institution, Mr. Herbert G. Riddle, 
at 39, Victoria Street, S.W.I. 

_-————— 

The work of converting the Croxley Green branch (off the Watford- 

Rickmansworth branch) to electric traction is now completed, 
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Questions for Parliamentary Candidates. 


The SociETY OF TECHNICAL ENGINEERS have drawn up the 
following questions which have been put to all Parliamentary 
candidates :— 

(a) Do you agree that the administrative and technical workers 
are in the position of a separate third partner in industry, distinct 
from owners on the one hand and manual workers on the other? 
and, if so, will you support their claim for official representation 
as such in the consideration of industrial questions to a greater 
extent than at present ? 

(b Are you in favour of an unemployment insurance scheme 
for the administrative and technical workers, contributed to by 
industry and by the workers themselves ? 

(c) Are you in favour of an attempt to arrange that the cost of 
unemployment insurance of manual workers within an industry 
shall fall partly on that industry so that there will be a stimulus 
to regulate output in such a way that employment will be more 
uniform than hitherto ? 

(d) Are you in favour of legislation to provide a scheme of 
superannuation for administrative and technical workers to be 
wholly supported by them and individually and jointly by the 
firms concerned and under which the workers will not be tied to 
any particular firm ? 

The term “ administrative workers ” is used to include all those 
who direct or supervise the work of others. 
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Polytechnic Broadcasting Demonstration. 


At a meeting of the Institution of Post Office Electrical Engineers 
at the Regent Street (London) Polytechnic on Friday last, Mr. 
Е. H. SuaucHuNEssYy delivered an elementary lecture on “ Recent 
Developments in Radio Telegraphy and Telephony," and this 
was followed bv a demonstration, which the programme stated 
was to be on a scale not hitherto attempted in this country. 

The preparations for the entertainment were certainly very 
thorough, as wiring and a pair of earpiece receivers had been fitted 
to each seat in the auditorium, the only defect in the arrangements 
being the provision of a loud ''speaker," which emitted loud but 
indistinct noises during the speeches received from the Lord Mayor 
of Bristol and the Lord Mayor-Elect of London, the result being 
that if a listener had to remove one of his earpieces to make use of 
one hand for any purpose, such as writing notes, he could not 
distinguish the words with the other ear. Apart from this the demon- 
stration was quite successful, although, during the specches, the 
tuning in by someone with Morse signals formed an unwelcome 
accompaniment. 

Sir WILLIAM NOBLE, chairman of the Broadcasting Committee, 
speaking from Marconi House, introduced the Lord Mayor of Bnstol, 
whose speech from his restdence in Bristol was transmitted over a 
wired wireless circuit to Paddington, and thence by wire to Marconi 
House, where it was broadcasted. 

The Говро Mayor ELECT of London spoke from the Guildhall, 
London, and he was followed bv a concert, also broadcasted from 
Marconi House. 


LÀ LÀ 
' Electric Traction. 

ВоотіЕ Town Council has approved of the charge of ¢4 7s. 6d. 
per day for the hire of municipally-owned electric vehicles from 
one committee to another. | 

Sunday tramcar services are to be discontinued at GLOUCESTER 
and the 2d. fare limit put on to encourage summer traffic in the 
afternoons and evenings, has been suspended. 

The LIGHTING OF GLASGOW TRAMCARS is to be restored to pre-war 
standard. When the restrictions came into operation during the 
war, two electric lights were dispensed with in both the lower and 
upper decks of the cars. Т 

CROYDON Town Council have decided by a large majority to 
reconstruct the main tramway route—Norbury to Purlev— 
preparatory to entering into arrangements with the London County 
Council for reciprocal through running. 

LONDON CouNTY COUNCIL are applving to the City Corporation 
for their assent to the introduction of three tramways in the City— 
(1) in Farringdon Road as far as Ludgate Circus ; (2) from Gray's 
Inn Road to Farringdon Road, га Holborn and Charterhouse 
Street ; and (3) over Southwark Bridge to Upper Thames Street. 

It is announced that YorK Tramways Committee proposc to give a 
month's notice to their employees to terminate the existing arrange- 
ment as to wages and conditions of employment, and to reorganise 
the staff on a basis which will provide for correct union rates being 
paid, and in the aggregate effect a saving in the department of 
41 755 per ycar. 

After some discussion, LEICESTER City Council last week approved 
the Tramways Committee's report dealing with the plans and 
estimates of the proposed double line of tramways at an estimated 
cost of £51000, and for work in connection with the widening 
of the Great Central Railway bridge an additional sum of {11 500. 


" PeNcH. ALMANACK ” for 1923 is as good as ever, whether it be 
considered from the humorous or the typographical point of view. 
We liked especially the application. of the “old masters " to 
football, and of course Batenian, Fougesse and the rest. Its price 
1» one shilling. and it is on sale everywhere, 


t 
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Legal Intelligence. 


Marconi Wireless Telegraph Co. v. Mullard Radio Valve Co. 


Mr. Justice P. O. Lawrence decided on November 1st how the 
costs of this action should be borne. He made an order that 
plaintiffs should pay the general costs of the action, and the costs 
of the issue of infringement, and directed that defendants should 
pay to plaintiffs the costs involved by the attack on the validity 
of the plaintiffs’ Jetters patent. His Lordship also granted a 
certificate of validity of Round’s patent limited to the third 
claim, and also a certificate of validity of Peri’s patent. 

His Lordship delivered a considered judgment in the action on 
October roth last, holding that defendants’ valve (the Mullard 
Valve) did not infringe either of plaintiffs’ company’s letters 
patent, but also holding that defendants’ attack on the validity of 
the plaintiffs’ two patents failed. 

Alleged Preferential Cherging. 

Last week, the Court of Appeal (Lords Justices Bankes and 
Scrutton, and Mr. Justice Eve) heard an appeal by defendants in 
the action brought by the Westminster Electric Supply Corporation 
against Wykeham Studios, Ltd., and heard by Mr. Justice Swift 
in May last. The action raised the question whether professional 
photographers were liable to pay for the current supplied to their 
arc lamps, and used solely for taking photographs, on a power or 
lighting basis. Plaintiffs’ claim was for {82 18s. 5d. for electricity 
supplied to defendants and for meter rent. The defendants 
admitted liability for £48 5s. rod. Judgment for that amount had 
been signed, and liberty was given to defend as to the residue. - 

The plaintiffs, a company carrying on business under the West- 
minster Electric Lighting Order, 1889, had been in the habit of 
supplying electricity at two different rates of charge, one rate being 
applicable to electricity used for lighting and a lower rate for elec- 
tricity used solely for purposes other than lighting and supplied 
through a separate meter and known as power rate. It was admitted 
that the electricity had been used by defendants for other than 
general illuminating purposes. Mr. Justice Swift found that the 
electricity was used by defendants for power and not for lighting, 
and that it should be charged for at the power rate, but he also 
held that, having regard to the terms of Sec. 19 of the Electric 
Lighting Act, 1882, plaintiffs were under no agreement to charge 
defendants other than the rates which they did, and that defendants 
had ample notice of the rates which they would be charged. 

Mr. BLANco WHITE, who appeared for the appellants, argued 
that the judgment was wrong, as cefendants were entitled to a 
supply at the power rate (2d. a unit), and not at 4d. per unit, 
which was the charge to photographers, Mr. W. S. KENNEDY (for 
the plaintiffs) was not called upon. 

| JUDGMENT. | 

Lorp JusTICcE BANKES, in giving judgment, recited the facts and 
stated Sec. 19 of the 1882 Act contained provisions against granting 
undue preferences, The defendants contended that plaintiffs had 
not brought themselves within the protection afforded by that 
section. The case for defendants was that the current supplied 
to them was for power, and in his opinion that fact had been rightly 
found by the Judge in defendants’ favour. But they said that they 
had been overcharged by being asked to pay 4d., whereas other 
power customers, who were not photographers, were only charged 
2d., and that there was nothing to justify that distinction. The 
answer made by the company was that they were entitled to charge 
photographers for power in excess of what they charged their other 
customers, and they justified it on the ground that the circumstances 
of the cases were not similar. After referring to the Attorney- 
General v. Long Eaton case, his Lordship said the question was 
whether the circumstances of a photographer’s business were sub- 
stantially or sufficiently dissimilar to justify the differentiation 
complained of. He thought the Judge was entitled to come to the 
conclusion that the circumstances in which defendants took power 
were substantially dissimilar to those of other persons who were 
taking it. That being so, the claim in respect of an overcharge 
failed, and the appeal must be dismissed with costs. 

Lorp Justice Ѕскоттом and Mr. JusricE EVE agreed. 


Workmen s Compensation. 

The Second Division of the Court of Session heard, on the ist inst., 
an interesting appeal on a question @f workmen's compensation. 
It appeared that an oncost worker named Barkcy, in the emplov- 
ment of A. G. Moore and Co., Blantyre Ferme Colliery, Uddingston, 
was called upon bv Gillespie, the night-shift fireman, to assist in clear- 
ing gas from the east side section of the pit. Gillespie had a Glennie 
(oil) safety lamp, which discloses the presence of gas by burning 
low or going out altogether, and Barkey had an electric safety lamp. 
Shortly after they started work an explosion occurred, and both 
men were killed. A rescue party found the Glennie lamp in two 
pieces. That could not have been caused by the explosion, and the 
natural inference was that the lamp had gone out and had been 
unscrewed with the view of relighting it. Barkey’s lamp was found 
still alight. On the following day a tin box with matches was found 
between the two portions of the Glennie lamp. Sec. 34 (3) of the 
Coal Mines Act, 191r, provides that a safety lamp should not be 
unlocked nor relighted except at an appointed lamp station by a 
competent authorised person. The ownership of the matches was 
not proved in the proceedings which Barkey's representatives 
brought before Sheriff-substitute Shennan at Hamilton to recover 
compensation. The Sheriff found that the explosion was due to an 
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attempt to relight the Glennie lamp in breach of the provision of the 
Coal Mines Act, but it was impossible to say who opened the lamp 
or who attempted to light it. He refused compensation, holding 
that as the employers had proved that the accident was due to a 
breach of the provisions of the statute the onus was on Barkey’s 
representatives to prove that so far as he was concerned the accident 
arose out of hisemployment. That onus they had failed to discharge, 

The Court unanimously decided that the Sheriff was wrong, and 
remitted the case Lack for the assessment of compensation, holding 
that the presumption was that Gillespie, and not Barkey, had com- 
mitted a breach of the statute, and that therefore Barkey was 
injured in the course of his employment. 


Personal and Appointments, etc. 


Mr. HENRY COATES, electrical engineer, has been elected a member 
of Watford Town Council. 

Mr. G. P. DENNIs, consulting electrical engineer, has been elected 
a member of Birkenhead Town Council. 

Mr. H. WHITTLE, of Warrington, has been appointed borough 
electrical engineer to Monmouth Town Council. 

Mr. L. S. PALMER, M.Sc., Ph.D. has been appointed Assistant 
Lecturer in Electrical Engineering at Manchester University. 

Hastings Town Council have appointed Mn. A. J. RYAN, who has 
been chief assistant electrical engineer since 1913, as deputy borough 
electrical engineer. 

Brook, Hirst AND Co., of Chester, have presented a motor 
control air gear to the Electrical Engineering Department of the 
University College of North Wales. 

MR. G. C. STEWARD, B.A., Lecturer in Mathematics at Leeds 
University, has been elected to a Research Fellowship at Gonville 
and Caius College, Cambridge University. 

А Reuter's message states that Mr. J. W. Вноке has been 
appointed temporary High Commissioner for India in London in 
succession to the late Sir William Meyer. | 

We are glad to learn that SENATORE МАКСОМІ, who has been 
suffering from a mild attack of influenza, complicated by bronchial 
catarrh, is now well on the way towards recovery. | 

MR. EDWARD MANVILLE, of Kincaid, Waller, Manville and 
Dawson, Conservative candidate for Coventry, who was taken ill 
after his adoption meeting, will be unable personally to take part 
in the contest. 

Dr, J. F. CRowLEy, who has recently severed his connection with 
the English Electric Co., was, on Tuesday last, presented with a 
handsome mahogany clock as a mark of esteem. The presentation 
was made by Mr. P. J. Pybus, managing director, on behalf of his 
friends and colleagues. 

It is with great regret the Southampton Borough Council have 
received the resignation of Alderman F. A..DUNSFORD, chairman of 
the Tramways Committee since 1898, when the Corporation possessed 
about 40 horse-drawn trams. To-day the electric tramway service 
in the town compares favourably with any in the country. 
The capital expenditure totals 4379 920, a total loan debt 
of £359 699 has been incurred, £172 342 of which amount has been 
repaid. The sum of {20 221, which, in ordinary circumstances, 
might have been capital expenditure, has been defrayed out of 
profits, and £64 577 has been contributed to the relief of the rates, 


Business Items. 


HALL BROTHERS, electricians, have opened new showroom 
premises at 5, The Promenade, Malvern. 

The address of the BRITISH L. M. ERICSSON MANUFACTURING Co. 
is now 67-73, International Buildings, Kingsway, London, W.C.2. 

The address of the Birmingham Station of the EASTERN TELE- 
GRAPH Co. is now Guildhall Buildings, Pinfold Street, Birmingham. 

Mr. D. S. Paxton, electrical and mechanical engineer, has moved 
to larger premises at Campfield Chambers, 312, Deansgate, Man- 
chester. 

The NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS have 
removed their offices to 82 Victoria Street, S.W.1. Telephone : 
Victoria 2296. 

R. MACKENZIE AND SONS, electrical engineers, of Dingwall, have 
opened a branch business at Alness, under the management of Mr. 
W. T. Mackenzie. 

Mr. Wesley Glenn has retired from the firm of J. GLENN AND Co., 
electrical engineers, Uppingham. The business will be continucd 
by Messrs. J. H. Glenn and S. J. A. Walker. 

Mr. S. J. Tucker, formerly agent for the GARDY MANUFACTURES, 
is now manager of the accessories department of the Gardv Co. 

70, Victoria Street, S. W.1), for whom Ash and Hart are managers. 
'The company manufacture switchgear, transformers, electric drills, 
small motors, etc. 

DANCERS MUN, Tic NS 


Lectures for Power Engineers. 


A lecture, arranged by the Southern Divisional Council of the 
Electrical Power Engineers’ Association, entitled “ THE SCOPE OF 
PUBLICITY IN A PUBLIC SERVICE," will be delivered by Mr. J. W. 
Beauchamp (Electrical Development Association) at the Institution 
of Electrical Engineers on Friday, Dec. ist, at 7 p.m. In view 
of the publicity campaign that is now proceeding, this lecture will be 
of great interest to many of our readers who are not members of the 
E.P.E.A., and a cordial invitation is extended to them to be present, 


a 
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Electricity Supply. 


Sanction to a loan of 428 ооо is being sought by CHESTER Cor- 
poration for mains extensions. 


By 14 votes to 2 ELGIN Town Council have decided to light the 
High Street by electricity instead of gas. i 

The new power-house extensions at DONCASTER Electricity Works, 
which have cost £86 ooo, were formally opened last Friday. 

ALTON Urban Council are conferring with Sir Charles Bright and 
Partners with reference to a supply of electricity for the town. 


ToRovav Town Council has decided to apply to the Electricity 
Commissioners for a loan of £18 ооо for the erection of a sub-station, 


The First Garden City, Ltd., Electricity Works have agreed 
to supply BIGGLESWADE with electricity subject to satisfactory 
terms being arranged. 

CULLOMPTON Parish Council have approved a scheme of public 
lighting submitted by the local Electric Lighting Co. The overhead 
system will be employed. 

Mr. А Н. Seabrook has been appointed by MARLBOROUGH Town 
Council to advise as to the proposed electricity scheme to be carried 
out in co-operation with the College authorities. 

Instead of paying a fee of £3 for being connected, new consumers 
at TURTON will in future be required to give a guarantee to pay а 
minimum charge equal to 20 per cent. of the capital outlay for a 
period of five years. 

HawaRDEN Electricity Committee are oppcsing the proposal of 
Chester Corporation to purchase the generating station at H.M. 
Works, Queensferry, as they think the station should be sold to no 
one but the proposed Joint Electricity Authority. 

BnENTWwOOD Urban Council has consented to the application of 
the Brentwood District Electric Co. for power to supply electricity 
in the district, subject to the cables being laid underground and to 
the maximum charge for current being 1s. per unit, 

WiNDsoR Town Council has decided to oppose an application by 
the Windsor Electrical Installation Co. to the Ministry of Transport 
for permission to continue the maximum charge of 1s. per unit, 
and to impose a minimum of 15s. for the March and December 
quarters, and of Ios. for the June and September quarters. 

Application has been made to SoururoRr Corporation for the 
supply of electricity to houses in Llverpool Road, within the area 
of the Birkdale Electric Supply Company, and the company has 
consented to the Corporation giving such supplv, provided the 
consent of the Electricity Commissioners is obtained. 

Speaking at Roundhay in support of the candidature of Mr. 
Hugh Luptcn, the retiring Councillor for the Roundhay, Seacroft, 
Shadwell and Crossgates Ward, Mr. Lewis Moore gave some remark- 
able figures of the progress of Leeds electricity department 
under the ten ycars' chairmanship of Mr. Lupton, The output of 
the works, he said, had grown from 17 841 572 kWh to 58 826 215 
kWh and was likely to reach 70 ооо ооо kWh in the current 
year. The number of consumers in the same period had grown 
from 8 866 to well over 20 ooo. During the ten years the amount 
contributed from profits to the relief of the rates was £122 023, 
and, in addition to that, the reserve fund had been increased by 
£40 774 

BELFAasT Corporation have approved of a further extension of the 
new electricity station at Belfast Harbour. The extension provides 
for a new 12 500 kW turbo-alternator costing £66 500 and a building 
to house it. The total cost of the plant, building and equipment 
will be #119 330, bringing the total cost of the new station up to 
£991 ooo. The work at the new station is proceeding rapidly, but 
it is not expected that the plant will be in working order until 
next August. 


The Irish Power Syndicate, which has been formed to generate 
electricity from the water power of the RIVER LIFFEY, is applying 
to the Ministry of Industry and Commerce for a Special Order. 
There will be two generating stations—one at Bishopsland and the 
other at Downings North, both in the Co. Kildare. It is proposed 
to erect overhead transmission lines along the public roads between 
Ballymore-Eustace and Sallins and over the intervening lands 
between the townland of Downings North and the Grand Canal 
at Landenstown as far as Blackhorse bridge at the city boundarv, 
and from thence underground cables will be laid along the canal 
banks to the boundaries of Rathmines, Rathgar and Pembroke. 
The company intend to supply electricity in bulk to authorised 
distributors and others along the route of the transmission lines, 
the proposed area of supply being limited to within 200 yards of 
the proposed route. 


A plan to link up LIVERPOOL AND BIRKENHEAD by means of a 
bridge across the Mersey at or near Dingle Point has been submitted 
to the lucal authorities by Messrs. F. Rings and T. C. Hood, con- 
sulting engineers, London. A bridge near this point would need 
only two important openings for river traffic. The remainder of 
the bridge, the report states, might well consist of a causeway 
laid on an artificial island formed in the shallow water in mid-river. 
It would be necessary in order to avoid heavy tidal scour in the 
two main channels, to provide a number of additional narrow 
waterways through the island. An important point regarding the 
island is stated to be the possibility of using the great tidal range 
of the Mersey Estuary for the generation of clectric power by using 
the island as a dam and introducing locks in the main channels. 
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Wireless and Telegraph Notes. 


A wireless society has been formed in BLACKBURN under the style 
of Blackburn and District Radio and Scientific Society. Mr. A. Е. 
Pollard, Spring Bank, Limefield, is the hon. secretary. 

The Paris wireless companies, which have lately been released 
from certain administrative restrictions, have formed themselves 
into an organisation named RADIOLA CONCERTS, and are now giving 
regular concerts of vocal and instrumental music. 

A committee has been created for the organisation of an INTER- 
NATIONAL EXHIBITION OF WIRELESS TELEGRAPHY AND TELEPHONY, 
which will be held at Geneva in April, 1923.—Reuter. 


METROPOLITAN-VICKERS ELECTRICAL Co. have decided to broad- 
cast a musical programme from their Trafford Park Works, every 
Monday, Wednesday and Friday, at 8 p.m. The first concert took 
place on Monday. 


The Imperial Cables Department of the Post Office announces 
that it has introduced a service of NIGHT LETTER TELEGRAMS to 
Toronto, Quebec, Montreal and other towns in Canada and New- 
foundland, at a charge of 3d. a word. 

The inaugural meeting of PREston Radio Society was held last 
Thursday, when the following officers were elected :—President 
(vacant) ; vice-presidents, Maj. J. H. Foster, Dr. Derham and Mr 
W. Paddock; hon. secretary, Mr. J. C. Bradshaw; treasurer and 
financial secretary, Mr. A. Entwistle. It was decided that the 
subscription should be 10s. per annum. 

A new telephone exchange, with a total floor space of nearly 
IO ооо sq. ft, was opened in Bond Street, DEWSBURY, оп the 
29th ult. The 161 junction and trunk lines and 870 subscribers 
lines connected with the Dewsbury trunk and local exchanges have 
been transferred to the new building, where initial equipment for 
I 300 subscribers’ lines, and 290 junction circuits, with a capacity 
for ultimately increasing to 2 400 subscribers’ lines and 528 junction 
circuits has been installed. 


Institution Notes. 


Preceding the ordinary meeting of the INSTITUTION OF ELEC- 
TRICAL ENGINEERS, to be held on the 16th inst., Mr. R. Webb 
(Graduate) will give, on behalf of the President, a demonstration 
of Cathode Rav Oscillations, from 5.15 p.m. to 5.45 p.m. 

A paper by Prof. J. W. Hinchley on “ The De-watering of Feat 
bv Pressure," will be read at 8 p.m. in the smoking room of the 
CHEMICAL INDUSTRY CLUB, 2, Whitehall Court, London, this (Friday) 
evening. Everyone interested will be cordially welcome. 

Owing to the General Election the SouTH MIDLAND CENTRE OF 
THE LE.E. announce the postponement to the 17th inst. of the 
meeting previously fixed for the 15th inst., at which Dr. Kahn will 
read a paper on " Equivalent Temperature Tests on the Various 
Types of Electrical Machinery.” 

To assist the discussion this (Friday) evening of Mr. Unwin's 
paper on '' Alternating Current Apparatus," which was read before 
the BIRMINGHAM AND DISTRICT ELECTRIC CLUB on the r4th ult., 
the General Electric Co. have invited members to visit their works 
this afternoon and to tea at the Magnet Club before returning to 
the Grand Hotel to hold the discussion. 

The annual meeting of the NEWCOMEN SociETY will be held on 
Wednesday, the 29th inst., at 5 p.m., in the rooms of the Iron and 
Steel Institute, 28, Victoria Street, London, S.W.1 (nearest station. 
St. James Park, D.R.). When the business of the meeting 15 
concluded, a paper will be read by the vice-president, Mr. Rhys 
Jenkins, on “ Notes on the Early History of Steel-making in 
England." After the meeting it is proposed that members should 
dine together. The probable cost of the dinner is 5s. each. Notifica- 
tion must be sent by the 2oth inst. to the Hon. Sec., Mr. H. W. 
Dickinson, The Science Museum, South Kensington, S.W.7. 


Social Notes. 


The next concert of the E&ECTRO-HARMONIC SOCIETY will be held 
in Caxton Hall, Westminster, on November 14th, at 8 p.m. 

An interesting function was held at the Engineers' Club on the 
4th inst., when a RE-UNION DINNER of men who worked together as 
APPRENTICES WITH RONALD A. Ѕсотт in the ‘eighties, took place. 
Mr. Newton Russell (Shoreditch), former chief engineer, and Mr. 
H. Sadd, formerly foreman, were also present. The ' boys 
present included A. B. Lillywhite, C. F. Jackson, F. N. Haward, 
C. E. D. Talbot (B.T.H. Co.), W. E. Toy (Toy and Winslow), R. H. 
Orbell (Newtons Taunton), W. C. Thomson (Great Northern Rai 
way), W. M. Rogerson (Halifax) F. Armfield, Hastings Squire 
(Chelsea), E. Paterson, J. R. Smith (Hall and Hall) and Н. Mfarryat 
(Marryat and Place). The last named will be glad to hear from 
other '' old boys.” 

The second concert of the season of the MANCHESTER EL ECTRO- 
Harmonic SOCIETY will be held on Friday, 17th inst., at 7.15 P.M. 
in the Marble Hall, Albion Hotel, Piccadilly, Manchester. The 
chair will be taken by Mr. A. J. Hutchinson. At the previous 
concert, which was thoroughly enjoved by the large number present, 
the late hon. secretarv, Mr. J. Hill, was presented with a suitably 
inscribed gold fountain pen. 
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Imperial Notes. 


CrirTON (N.S.W.) Council are making extensive additions to the 
plant at the local electricity generating station. The capacity of 
the plant is being doubled. 

“Indian Engineering" states that the headquarters of the 
PuNjaAB HybDRO-ELEcTRIC Surveys DivisioN have been transferred 
from Lahore to Simla under the control of the Superintending 
Engineer, Hydro-Electric Circle, Simla. 

Important extensions of the SYDNEY (N.S.W.) WATER SUPPLY 
arrangements are projected at a cost of about £3 ооо ооо. The 
work will include the provision of duplicate electrically driven 
centrifugal pumps at the pumping station at Waterloo, in the 
metropolis. 

The Tasmanian Govermnent Hydro-electric Department has 
offered to sell to DEvoNPonr (Tasmania) Council a steam-driven 
generating plant for £9 ooo to enable them to carry on until a scheme 
for hydraulic development can be prepared for the north-east 
pM n Ft 

WESTBURY (Tasmania) Council have received a report from 
Mr. A. H. Masters, of Launceston, on the subject of electricity 
supply for Westbury. It is proposed to use the hydraulic plant 
existing in an old mill at Egmont to provide the power for driving 
the generator. A committee has been formed to consider the 
matter. 

In connection with the BRisBANE water supply, Prof. A. J. Gibson 
recommends the laying of a rs-inch pipe to connect Gold Creek 
reservoir with Enoggera, and the installation of duplicate ELECTRIC- 
ALLY DRIVEN CENTRIFUGAL PUMPS, each to deliver 2 250 gallons 
per minute against a head of 120 ft. The estimated cost is £22 ооо. 
—Reutey's Trade Service. 

The decision of the Federal Arbitration Court in favour of a 
48-hour week in the engineering industry and the abolition of the 
44-hour week has caused disappointment in trade union circles. 
The President of the Trades Hall Council, Melbourne, says the 
decision has created an atmosphere of doubt and uncertainty in 
the existing method of arbitration.—Reuter's Trade Service. 


The proposal of WiNpsoR, TooMBUL, and other QUEENSLAND 
local authorities that an Order in Council should be granted to 
the Brisbane City Electric Light Co. for supplying electricity in 
their areas was not agreed to by the Government, who advised the 
local authorities concerned to consider the advisability of forming 
a joint board with à view to carrying out the undertaking them- 
selves. 

The INSTITUTION OF ENGINEERS, AUSTRALIA, have prepared 
model general conditions which it is suggested should be used by 
engineers when preparing for the letting of contracts. The con- 
ditions are based on those of the British Institution of Electrical 
Engineers. Copies of the conditions can be obtained at 2s. per copy 
from the secretary of the Institution, 5, Elizabeth Street, Sydney, 
or from the secretaries of divisions of the Institution at Adelaide, 
Brisbane, Melbourne, Newcastle, Perth, Sydney and Hobart. 

During the past year there has been a marked development in 
the installation of electricity generating plants in NoRTHERN NEw 
SoutH Wa es. In Glen Innes an electric lighting plant has been 
put into operation, and at Kyogle, Richmond River, the Governor- 
General has started an electric lighting plant which has cost £30 ooo. 
Electricity is being largely used for industrial and domestic purposes 
and for operating linotype machines. The Dorrigo hydro-electric 
scheme is expected to be in service during the present month. 


A scheme of HYDRO-ELECTRIC DEVELOPMENT on the east branch 
of Bear River, Nova Scomia, is projected. The probable cost is 
put at $11 500000 and electricity would be supplied along the 
north shore of Nova Scotia from Yarmouth to Middleton. Mr. 
K. H. Smith, chief engineer of the Nova Scotia Water Power 
Commission, is satisfied that the scheme is sound, and the work has 
advanced so far that the Commission will be prepared in two or 
three wecks to suggest a definite contract for the approval of the 
Town Council. Eight distributing stations are proposcd.—ZJteuler’s 
Trade Service. 

An agreement has been made between the Victorian and New 
South Wales Governments, in regard to the EXTENSION OF THE 
VICTORIAN RAILWAYS INTO NEW SourH WaLES. The agreed 
routes are (1) from a point between Moamo and Mathoura (N.S.W.) 
to Moulamein and Balranald, 277 miles from Melbourne, (2) from 
Kerang to Gonn's Crossing, Stony Crossing, 56 miles from Kerang 
and 2354 miles from Melbourne, (3) from Annucllo to Euston and a 
continuation of about 30 miles into N.S.W., (4) from Mildura across 
the Murray and about 20 miles into N.S.W. All the lines will be 
constructed at the cost of the Victorian Government. 


Dr. A. Boyd, Lecturer in Mechanical and Electrical Engineering 
at Queensland University, recently visited the BALBRUM FALLS 
(Queensland) to report on the possibility of using the water power 
for GENERATING ELECTRICITY. The quantity of water available is 
ample, but provision for storing 21 600 ooo cubic feet of water 
would have to be made to carry over July, August and September. 
The capital outlay on a scheme comprising a hydro-electric power 
house would be £20 ooo and a transmission line to Nambour would 
cost £5000. Dr. Boyd does not recommend such a scheme, as he 
considers a cheaper service could be given by the installation of a 
suction gas plant which would cost about /7 500. 
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Foreign Notes. 

The first AUTOMATIC TELEPHONE EXCHANGE in BRUSSELS, which 
is being erected at Uccle, will be inaugurated this month. 

The MONTEVIDEO MUNICIPAL COUNCIL is considering a scheme for 
the construction of an underground electric railway. 

The German Electrical Porcelain Manufacturers have increased 
the PRICES FOR LOW TENSION APPARATUS from I 025 to 1 600 per 
cent. - 

What is claimed to be a RECORD CONTRACT for ELECTRIC VEHICLES 
was recently given out by the Wagner Pastry Company of Newark 
(N.J.), which placed an order for 177 one-ton electric delivery vans. 

The formal inauguration of Pit River No. 1 power plant of the 
Pacific Gas and Electric Company, and of the 200 ooo V. TRANS- 
MISSION LINE from the plant took place on September 3oth before a 
large company of engineers, bankers and commercial men. 

It is claimed that 95 per cent. of all homes in the State of UTAH, 
within 300 ft. of distribution lines, have electric services. There are 
in use 4200 ranges, 20 000 washing machines, бо ooo flat irons, 
7 500 vacuum cleaners, I 500 sewing machines, 85 baking ovens 
and 20 ooo other devices, such as grills, toasters, etc. 

In the new power station of the Ohio Power Company at PHILO 
(O.) two 35000 kW steam turbines will be operated at 530 Ib. 
steam pressure and a temperature of 725° F. at the turbine throttle. 
The B. and W. water-tube boilers will be designed for a working 
pressure of 650 lb., although they will be operated at 550 1b. 

American electrical firms report an increasing and energetic 
COMPETITION in CHINA from German companies. Several contracts 
for which American tenders were submitted were secured by the 
Siemens China, Ltd., or the A.E.G., and as these two German com- 
panies are competing with one another the prices have been very 
much cut. 

For the year ended June 30th the gross profit of the ALLGEMEINE 
ELEKTRICITAETS GESELLSCHAFT amounted to 743 000 ooo marks and 
the net profit 165 ooo ooo marks. A dividend of 25 per cent..has 
been declared, against 16 per cent. last year. The shareholders 
are being asked to sanction a further increase of the company's 
capital by 300 ooo ooo marks. ` 

Another scheme has been prepared for the ELECTRIFICATION OF 
THE PROVINCE OF ANTWERP. Of the 150 communes, 62 have a 
supply of electricity and the majority of the remainder are small 
rural districts. The cost of the scheme is put at 100 ooo ooo frs., 
and concessions will be granted to local companies for erecting and 
maintaining the h.t. transmission lines and the local distribution 
networks. | | 

The Japanese Navy has been provided with ап ELECTRICALLY- 
DRIVEN FUEL SHIP which has recently completed its builders’ trials 
off the Delaware Capes. The electric drive equipment of the 
“ Kamoi," which is a 20 ooo-ton vessel, has been installed by the 
General Electric Co. (U.S.A.) A feature is the use of syn- 
chronous motors, which are here said to be employed for the first 
time on any twin-screw vessel. 

The French Minister of Agriculture has announced that 
I 200 000 ooo francs are to be placed at the disposal of agriculture 
to carry out the programme of SUPPLYING RURAL DISTRICTS WITH 
ELECTRICITY. The State will grant a 30-year loan for 600 000 ooo 
francs at 4 per cent. to the Office National de Credit Agricole and 
agricultural syndicates as well as to communes, subject to the 
latter furnishing the remaining боо ooo ooo francs.— Reuter. 

The Commonwealth Edison Co., of CutcAco, has made arrange- 
ments for a big scheme of plant extensions. The Calumet station, 
two sections of which have been completed, is to be fully equipped 
by the addition of two 30000 kW turbo-generators, bringing the 
total capacity up to 180 ooo kW. Plans have also been prepared 
for a new west side station of 280 ooo kW, where the generating 
units will be of 35 ooo kW each, and two of these have been ordered. 

Herr Stinnes is still engaged in trust making and acquiring 
controlling interests in GERMAN FINANCIAL AND INDUSTRIAL UNDER- 
TAKINGS. His latest coup is to acquire nearly one-third of the shares 
of the Berlin ‘‘ Handelsgesellschaft," a bank which has taken a large 
part in financing the A.E.G. The new arrangement may draw 
the two great competing concerns, the A.E.G. and Rheinelbe, more 
closely together. They are already partners in the Incandescent 
Lamp Trust. 

Discussing the relative heating effect of vacuum and ga$filled 
lamps in the LIGHTING OF REFRIGERATING ROOMS the ‘ Journal of 
the American Institute of Electrical Engineers ” states that the fact 
that the immediate vicinity of the pasfilled lamp is comparatively 
hot gives rise to the erroncous assumption that a gasfilled lamp 
will heat the interior of a cold room to a greater extent than will 
a vacuum lamp of equal candle power. A refrigerator room, from 
its very nature, is usually constructed in such a manner that its 
walls are extremely well insulated to prevent the passage of heat 
‘and light through them. Thus the entire amount of heat and light 
energv emitted by an incandescent lamp in such a room is eventually 
absorbed by the walls of the room and taken up by the cooling 
system, A vacuum and a gasfilled lamp of equal construction 
emit equal total amounts of energy (heat and lght combined). 
Hence the effect of each of these lamps on the cooling system is 
exactly the same. А тоо W gasfilled lamp completely enclosed in а 
refrigerator so that all of its energy is applied to melting ice, will 
melt 57 lb. of ice at o deg. Cent. in twenty-four hours, 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

BRisToL ELECTRICAL COMMITTEE, November 14th.—One 
4 ооо kVA steam turbo alternator (93 cycles), with condensing plant. 
Specification from the Chief Engineer and General Manager. 

WarRE URBAN CouNcIL. November 14th.—Electrical plant for 
working pumping machinery at Musley Lane waterworks. Speci- 
fications from the Surveyor. 

MANCHESTER ELECTRICITY COMMITTEE. November 15th.—Two 
sets of electric telegraphs at Barton power station. Specification, 
etc., from Mr. F. E. Hughes, Town Hall, Manchester. 

Hurr ELECTRICITY COMMITTEE. November 16th.—Six or 12 
months’ supply of electric lamps, engineers’ stores, oils, etc. Speci- 
fications from the City Electrical Engineer. 

HuLL ELECTRICITY COMMITTEE. November 16th.-- Four natural 
draught water cooling towers. Specification, &c., from the City 
Treasurer, 

BuRTON-ON-TRENT GUARDIANS. November 20th.—Wiring and 
fitting the Imbecile Block at the Guardians’ Institution. Particu- 
lars from the Clerk. 

GREAT WESTERN RAILWAY Co., November 2zoth.—Six months’ 
supply of stores, including telegraph instruments, apparatus, iron- 
work and tools and drysalteries, wires and cables, electric lamps, 
ironmongery, etc. Specifications, etc., from the Stores Super- 
intendent, Swindon. 

CHESHIRE LINES COMMITTEE. November 2ist.—Six or 12 
months’ stores, including telegraph materials, w.i. tubes, oils, paints, 
rubber, packing, etc. Specifications from the Stores Superintendent, 
Warrington. Tenders to the Secretary, Central Station, Liverpool. 

SHEFFIELD TRAMWAYS AND MOTORS COMMITTEE, November 22nd, 
—Points and crossings, fishplates, soleplates, fishbolts, tiebars and 
copper bands. Specifications from the General Manayer, Division 
Street, Shefheld. 

MARYLEBONE (I.ONDON) Вокоссн COUNCIL, November 29th.— 
(a) Turbo-alternator and condensing plant; (b) water-tube boilers ; 
(c) fan-draught water-cooling tower ; and (d) rotary converter plant. 
Specifications from the Electrical Engineer, Gloucester Place, W. 

EDINBURGH CORPORATION. December 5th.—Tramcar top covers 
and steel tram rails. Specifications, etc., from the Tramways 
Manager, 2, St. James Square, Edinburgh. 

WREXHAM CORPORATION,—Wiring 22 houses on Acton Park 
estate. Specification, etc., from the Borough Electrical Engineer. 
AUSTRALIA. 

VICTORIAN RAILWAY COMMISSIONERS, December 20th.*— Electric 
hoist, with maximum lift of two tons through a distance of 18 feet. 
(Contract 35 518.) 

VICTORIAN RAILWAY COMMISSIONERS, December 20th.*—Hori- 
zontal boring machine (driven by 3-phase induction motor, which 
is not included in this contract—No. 35 517). 

VICTORIAN RAILWAY COMMISSIONERS, December 20th.* —Hy- 
draulic pump, with electric motor and automatic control apparatus 
and hydraulic accumulator for the workshops at Newport. (Соп- 
tract 35 516.) 


BELGIUM. . 

BELGIAN MINISTRY OF RaAiLWwAYS, ETC., November 15th.*— 
Parts and accessories required in connection with electric lighting 
of trains, including accumulator and dynamo parts, insulators, 
insulating material, cables, etc. 

NEW ZEALAND. 

PuBLIC Works TENDER BOARD, WELLINGTON, November 28th.* 
—-Galvanised steel screens, ladders and fittings, for surge chamber 
and No, 2 tunnel in connection with the Mangahao power scheme. 
SOUTH AFRICA. 

SOUTH AFRICAN RAILWAYS AND HARBOURS ADMINISTRATION, 
December 4th.*—-Twelve months' supply of electric lamps.  Esti- 
mated quantities: 7644 8-10 c.p. 1 472 gasfilled-130 W, 4 018 
10 W, 7oo gas-filled 40 W, r2000 tungsten of various wattages, 
I 950 carbon filament. 


Conduit Companies' Dispute. 


On Tuesday Mr. Justice Sargant heard an action by thc Walsall 
Hardware Manufacturing Co. for an injunction to restrain Electrical 
Components, Ltd., from selling or advertising for sale any electric 
fittings under name of “ Walsall Grip," not being fittings of plaintiffs’ 
manufacture. 

Sir ARTHUR COLEFAX, K.C., said the main question for the Court 
was whether or not the expression '' Walsall Grip " was distinctive 
of plaintiffs' goods. "These consisted of conduit fittings or tubes for 
electric wires, The fittings consisted of elbows, bends and tees. 
Defendants’ case was that the expression “ Walsall Grip" was 
distinctive of a known method of coupling up fittings and was known 
to the trade and public to bear such a meaning. Plaintiffs com- 
plained of the sale by defendants to the Jenner Light and Power 
Co. of fittings not of their manufacture, though the order was for 
“ Walsall Grip ” elbows, tees and couplings. 

The case was eventually settled, Lord HALsBury (for defendants) 
consenting to the injunction asked for, Plaintiffs did not ask for 
any further rclief, and cach partv agreed to pav their own costs. 


* Particulars from the Department of Overseas Trade. 
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New Companies. 


GILBERT AUSTIN, Ltp. (12420).— Private company. Кер. 
Nov. Ist. Cap., £40 ooo in 20 ooo preference and 20 ooo ordinary 
shares of £1 each. Electrical, mechanical, heating and ventilating 
engineers and contractors, etc. First directors: C. Austin and 


Gilbert Austin. 


W. Manson, jnr. Sec.: W. Manson, jnr. Solicitors: A. P. 
Hamilton and Callander. 
High Preesuro Gas Lighting and Heating Co. . 

HIGH PRESSURE GAS LIGHTING AND HEATING Co., тр. (185 426). 


—-Private company. Reg. Nov. ist. Cap. {500 in gı shares. 
Mechanical engineers, scientific and electrical instrument makers, 
etc. First directors: T. J. Lock (managing director) and G. C. 
Sprenger. Sec.: Frances M. Lock. Reg. office: 19-21, New 
Yard, Great Queen Street, W.C. 

Chermlya Electricel Co. 

CHARMLYN ELECTRICAL Co., LTD. (185 471.) Private company. 
Reg. November зга. Cap.,/500 in £1 shares, Electrical engineers, 
manufacturers and sellers of electrical apparatus, implements aud 
machinery, etc. Provisional directors: Miss E. M. I. Rollason 
and A. J. Lloyd. Sec.: Evelyn М. I. Rollason. Reg. office: 
16, Grays Inn Road, W.C. 

F. W. Ames. 

F. W. Ames, Ltp. (185 335) —Private company. Кер. October 
28th. Cap. £3000 in fi shares. To take over the business of 
electrical engineers and contractors carried on by F. W. Ames and 
F. Hollinghurst, at Long Eaton, Derby, as “© Ames and Co." Perma- 
nent directors: F. W. Ames (chairman and managing director), 
F. Hollinghurst and T. R. Wallis. Solicitor: H. L. Jackson. 

H. W. Sullivan. ‘ 

Н. W. SurLivAN, Lip. (185 364).—Private company. Reg. 
October 30th. Cap., {20 ooo in {1 shares. То take over the busi- 
ness of an electrical engineer and manufacturer of electrical and 
other apparatus, etc., carried on by H. W. Sullivan at Winchester 
House, Old Broad Street, E.C. Subscribers: H. W. Sullivan and 
C. D. Medley. Reg. office : Winchester House, Old Broad Street Е.С. 
Leo Sunderland and Co. i 

LEO SUNDERLAND AND Co., LTD. (185 448).— Private company. 
Reg. Nov. 2nd. Cap. {6000 in gooo ro per cent. cum. pref. 
shares of {1 each and ro ooo deferred shares of 2s. each. To take 
over the business of electrical: and general engineers carried on as 
“Тео Sunderland and Co." Subscribers: G. C. Pillinger and L. 
Sunderland (permanent managing director). Reg. otbce: ҷо, 
Albemarle Strect, W. 

Tingey Wireless. 

TINGEY WIRELESS, LTD. (185 379).--Private company. Кеб. 
October 30th. Cap., Хто ооо in £1 shares. To carry on the busi- 
ness of a wireless and electrical engineer and manufacturer formerly 
carried on by W. R. H. Tingey, at 92, Queen Street, Hammersmith, 
W.. and elsewhere. First directors: W. S, Nathan, C.M.G. (chair- 
тап) and W. R. Н. Тіпрсу. Sec.: W. Sutton. Кер. office: 
174, Wardour Street, W. 

Richard Whaley. | 

RICHARD WHALEY, Ltn. (185 295).—-Private company. Reg. 
October 26th. Cap., £1 ooo in {1 shares. To acquire the business 
carried on by R. Whaley at Leyway Engineering Works, New 
Islington, Manchester, and to trade as dealers in wireless apparatus 
and instruments, etc. First directors: R. Whaley and N. B. 
Sims. Secretary : N. B. Sims. Reg. office: Leyway Radio Works, 
New Islington, Manchester. 

British Radio Wireless Manufacturing Co. 

BRITISH RADIO WIRELESS MANUFACTURING Co. (185 455).— 
Private company. Reg. Nov. 2nd. Cap., £2000 in £1 shares. 
Manufacturers of and dealers in wireless sets, machines or other 
wireless apparatus, loud speaking trumpets, cabinets and wireless 
furniture, aerial masts and accessories, etc. Subscribers: W. G. 
Hollister and Miss G. C. Cadogan. Solicitor: K. E. Bartlett, 
11-12, Fenchurch Street, E.C.3. 

Holborn Radio Co. 

HorBoRN Rapio Co. (185 366).—Private company. Reg. October 
30th. Cap. ХІ ооо in {1 shares. To adopt an agreement with 
C. W. Hine, A. V. James and J. Deverell and to carry on the busi- 
ness of mechanical and electrical enginecrs, manufacturers of tele- 
graphic and telephonic apparatus, etc. First directors: C. W. 
Hine, A. V. James and J. Deverell. Sec.: А. V. James. Solicitors : 
Turner and Evans, 124, Chancery Lane, W.C.2. 

Aldridge end Ranken. 

ALDRIDGE AND RANKEN, LTD. (185 408).—Private company. 
Reg. October 31st. Cap., £40 ооо іп {1 shares. To acquire the 
business of engineers carried on at Bath and London by J. G. W. 
Aldridge and A, W. Ranken, as ‘ Aldridge and Ranken,” and to 
trade as mechanical, electrical and general engineers, etc. First 
directors: J. G. W. Aldridge (permanent governing director and 
chairman), A. W. Ranken, H. J. T. Aldridge and T. J. Ashley. 
Reg. office: 39, Victoria Street, S.W.r. 

Pryco. 

Pryco, Lro. (185 187).—Private company. Reg. October 21st. 
Cap., /2 ооо in {1 shares. To acquire the business carried on by 
E. A. Pye and Е. B. Taylor as “ Pryce and Со.” and “ Wright, 
Pryce and Co.” at 144, Chouldham Street, Marylebone, and else- 
where in London, as clectrical engineers, and dealers in electric 
lamps, signs and all kinds of electrical appliances, etc. Subscribers : 
C. Jaeger, J. W. Basham and C. Bird. Secretary: J. W. Basham. 
Reg. office: 4, Great 5t. Thomas Apostle, E.C.4. 
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Reference Index to Recent 
Wireless Publications. . 


R.300. APPARATUS AND EQUIPMENT. 
C. Davison. Practical C. W. Design Data (Radio News, 4, p. 441, September: 


1922). R.300. 
The All-British Wireless Exhibition (Electrician, 89, pp. 355-356, September 29th ; 
PP- 390-391, October 6th ; pp. 417-419, October 13th, 1922). R.306. 
The San Francisco Radio Show (Radio News, 4, p. 430, September, 1922). R.306. 
R. Smith. The Chicago Radio Show (Radio News, 4, p. 428, September, 1222): 


R.306. 

L. Q. Pacent. Radio News Laboratories, Monthly Report (Radio News, 4, p. 637, 
October, 1922). R.307. 

Radio News Laboratories (Radio News, 4, p. 444, September, 1922). R.307. 

C. B. Т a Efficient Loop Circuit (4 he Wireless Age, то, p. 70, October, 
1922 324/343. 

F. A. Koleter and F. W. Dunmore. The Radio Direction Finder and its Application 
to Navigation (Jahrbuch der dra'tlosen Telegraphte und Telephonie, 20, pp. 
140-I45, August, 1922). R.325 


R. L. Smith Rose and R. H. Barfieid. The Effect of Underground Metalwork 


on Radio Direction Finders (Wireless World and Radio Review, 11, рр. 165-171, ё 


November 4th, 1922). R.325/113. 
A. Meisener. On the Earthing Resistance of Antenna ert der drahtlosen Tele- 
|^. graphie und Telephonie, 20, p. 161, August, 1922). 26. 


L. 8. v EE Iron Conduit for Lead-in Wires (Radio News, 4. p. 442, September, 
1922 
C. Gilbert. The ae Story of the de Forest Vacuum Tube (Radio News, 4, p. 633, 


October, 1922). R. 330. 

T.Ono. The Grid Potential of a Three-electrode Valve, and its Measurement 
(Journal of the Institute of Electrical Engineers of Ja ара», рр. 252-257, March, 
1922; Revue Générale de l'Electricité, 12, р. 96D, pteinber 23rd, 1922— 
Abstract). R. 330 

High-power Transmitting Valves (Radioélectricité, 3, pp. 243-245, June, 1922). 

+331. 
l. Lan muir. The 20 kW Power Tube (Radio News, 4, p. 442, September, 1922). 


A. W. ноп, E. F. Henneliy and F. R. Elder. The Dynatron Detector—a new 
Heterodyne Receiver for Continuous and Modulated Waves (Proceedings of 
the Institute of Radio Engineers, 10, pp. 320-343, October, 1922). 
The use of the dynatron as an oscillating detector is described and its matheinatical 
theory of operation given. The theory is verified experimentally. — R.334/134/343- 
V. Bush and C. Q. Smith. A New Rectifier (Wireless World and Radio Review, 10, 
pp. 726-729, September and, 1922). R.341. 

M. Pauthenier. On thc Maintenance of Continuous High Voltages by Mcans of 
Rectifying Velv s(Bulletin dela Direc:ion des Recherches scientifique et industrielle 
et des Inventions, pP. 340-342, June, 1922). R.341. 

Elimin.ating Capacity Elfects (The Wireless Age, 10, p. 73, October, 1922). R.342. 

F. H Haynee. High-frequency Intervalve Transformers (Wire ы World and 
Radio Review, 10, pp. 715-719, September 2nd, 1922). R.3 

H. Е. Metcalf. The Use of Power Tubes in Radio Reception (Radio News, 4, 
р. 631, October, 1922). R. 342. 


B. Bradbury. Advantages of Radio-Frequency Amplification (The Wireless Age, 
10, p. 62, October, 1922). R.343. 

A. J. Buil. A Broadcast Receiver ar treless World and Radio Review, 10, pp. 
680-683, August 26th: pp. 720-725, September 2nd, 1922). R.243. 


B. 8. Clark. Operating Suggestions for Arms rong Super- Regenerative Circuit 
The Wireless Age, 10, p. 71, October, 1922). R.343. 
E. H. Felix. Practical Data for Building the Armstrong Super-Regenerative 
Ln Wireless World and Radio Review, 10, pp. 711-714, September 2nd, 
22 .343. 
K. Harknese. Construction of a Super- е Receiver (Radio News, 4, 
..620-621, October, 1922). R.3 
M. E. Pelgrime. German Radio Novelües (Radio News, 4, p. 626, October, 1922). 


R.34 
W. Le Quex. My Failures and Successes. Long-distance Telephony for Amateurs. 
(Popular Wireless, 1, p. 128, July 22nd, 1922). R.346. 


M. Latour. Static Frequency. Multiplier for the Commercial Gencration of very 
High Frequencies for Wireless Telegraphy (Radtodlectricité, 3, pp. 245-248, 
une, 1922). R.357. 

v. Wologdin. The Devel ment of High Frequency Alternators in Russia (Elek- á 


trotechnische Zeitschrift, 43, pp. 425-426, March 30th, 1921; Revue Générale de 
VElectricité, 12, р. 92D, Septem ber 23rd, 1922—-Abstract). R.354. 

A R e (Wireless World and Radio Review, 10, p. 729, Se мете 2nd, 
1922 36 

M. Adam. The Consitüction of Loud Speaking Telephones (Radioelecricité, 3, PP- 
260-265, June, 1922). 366. 

P. Hemardinquer. Loud Speaking Telephones for Radiotelephony (L’Onde Elec- 

trique, 1, pp. 548-554, September, 1922). R.366. 
B. igi A Miniature Wavemeter (Radio News, 4, p. 457, September, 1922). 


К.з 

м. Wolf? Бети, Construction and Uses of the Wavemeter (Radio News, 4, p. 456, 
September, 1922). R.384. 

M. Meredith. Improvements in Microphones (T he Wireless Age, то. p. 62, October, 
1922). R.385. 


R.500. APPLICATIONS OF RADIO. 


P. P. Eckersley. Some Notes on the Transmissions from Writtle (2 ч (Wireless 
World and Radio Revicw, 10, p. 756, September 9th, 1922). 

0. Fraeer. 15 News by Wireless really wanted ? (Wireless World and Radio Review, 
10, p. 789, September 16th, 1922). R.550. 

F. M. Gerrie. Broadcasting nearly to the Arctic Circle (Radio Broadcast, 1, pp. 
527-528, October, 1922). .550 

8. M. Harrison. Radio in ISCING Regions (Radio Broadcast, т, pp. 524-525, 
October, 1922). R.55 

U.S. Broadcasting Committee (Electrician, 89, p. 184, August 18th, 1922). R.550. 

Radio ае in Great Britain (Electrician, 89, pp. 60-61, July 21st, 1922). 


К.5 

The Radio. Sy mpbony (Popular Radio, 2, pp. 130-137, October, 1922). R.5 550. 

М. B.Sleeper. D of Radio Broade: isting in the United States (Wireless 
World, 10, p. 763, Sept. 9th, 1922). R.550. 

G.O. Squier. What Will take the place ud to- dn s Broadcasting ? (Popular Radio, 
2, pp. 81-85, October, 1922. R.5 

G. P. Stone. е has grippec Chicago (Radio Broadcast, 1, pp. 503-511, October, 
1922 .550. 

Ј. А. hp Ainateur Transmission and Broadcast Reception (Wireless Age, 9, 

17, September, 1922). R.550 

“wey " The General Electric Broadcasting Station at Schenectady, N.Y. (Wireless 
Age, 9, p. 43, July, 1922). R.550]|610. 

ише Apparatus for Broadcasting (Electrician, 89, p. 88; July 28th, 

550 

Changes in the Transmission үе from the Eiffel] Tower (L’Onde Electrique, 1, p. 
420, July, 1922). R.55 

W. О. W. Mitchell. Meteorological Wireless Codes or ireless World and Radio 
Ке ісе, то, p. 745, September oth, 1922). 

W. GQ. W. Mitcheli. Meteorological Wireless Codes Wireless World and Radio 
Review, 10, pp. 819-822, September 23rd, 1922 К. 

W.G. N: Mitchell. Wireless and ii ei (i ireless i ord and Radio Review, 

‚ р. 609, August r2th, 1922). 
Controlling a Ship by Wireless (Popular ii We 1, p. 106, July rsth, 1922), 
570. 


1922). 
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F.W. pieiciiot hs Remote Control by Radio (Wireless World and Radio Reviews 
о, p. 586, August sth, 1922). R.570. 

R. Phillips. Wireless Control (Popular Wireless, І, p. 211, August 19th ; p. 235, 
August 26th ; p. 259, September 2nd ; p. 287, September 9th ; p. 308, Septem- 
ber 16th, 1922). R.570. 

. Wireless from a. Racing Car (The Broadcaster, 1 , p. 186, October, 1922). R.580. 

Wireless in Germany (Popular Wireless, 1, p. 216, August 19th, 1922). R.590. 

C. Burquo. Radio in South America Qr ircless Age. 9, p. 43, September, 1922), 


R.599. 

On the use of the dio Compass in Navigation (Kadioflectricité, 3, pp. 249-251, June, 
1922). 

C. H. Butman. 
Nets, t p 759, October, 1922). 

U. Blanchi. adiogeoscopy (Radio News, 4. p. 438, September, 1922). К.536. 

Amateurs апа the Broadcasting Situation (Electrician, 89, p. 388, October 6th, 1922). 
R.545/550. 

P. R. Coursey. Wireless for the Amateur (Overseas Daily Mail Engineering 
Supplement, 6, p. 1x, September 16th, 1922). R.545. 

French Amateur Station 8AB (Wireless Age, 10, pp. 72-73, October, 1922). 


Roe Naval] Submarin О have Long Range Radia Sets (Radio 
515. 


R.545. 


A. Дей Is the Radio Amateur Doomed ? (Radio News, 4, p. 624, October, 1922). 
. 44.545. 

M. Thouvais. French Amateur Activities (Radio News, 4, pp. 639-640, October, 
1922). 


545. 

H.Veerstra. Amateur Wireless Activities in Holland (Jahrbuch der аак 
Telegraphie und Telephonie, 20, pp. 132-136, August, 1922). R.5 

Р. R. Coursey. Further Progress in Wireless Communication (И о. Work, 40, 
pp. 321-328, September, 1922). R.550/401. 

D. G. Littie. Radio Equipment at KDKA (Radio News, 4, p. 616. October, 1922). 
R.550/610. 

C. E. Le т 
1922). R.5 

The Radio Crop and "Market News Service (Radio News, 4, pp. 470-472, September, 


R.556. 
J. Oeste сайда. Radio Broadcasting in Great Britain (Radio News, 4, p. 422, 
September, 1922). 


R.550. 
A Southern Broadcasting Station, WSB (Radio News, 4, p. 427, Septeniber, 1922). 


араасын Methods (Radio News, 4, pp. 420-421, September, 


R.550/610. 
C. C. Levin. Broadcasting to the Ships at Sca (Radio News, 4, p. 627, October, 
1922). 


.550. 

O. W. Tuttle. Broadcasting from San Francisco (Radio News, 4, p. 623, October, 
1922). R.550. 

H. Thurn. Wircless Time-signal Service (Jahrbuch der drahtlosen Telegraphic und 
Telephonie, 20, pp. 112-132, August, 1922). 551. 

8. R. Winters. Radio Broadcasting and the Dep: artment Store (Radio Neus, 4, 
p. 423, September, 1922). R.550 

New eae Station at Denver (Radio News, 4, p. 636, October, 1922). 

30 

The Ве Station МСЕ at Buffalo, N.Y. (Radio News, 
1922). R.550/610. 

oL Broadcasting in барен (Radio News, 4, р. 432, 


‚ P. 429, September, 
September, 1922). 


Paris Our BUY Checks Time Signals of the World (Radio News, 4, p. 437, Sep- 
tember, 1922). R.551 

J. Farrell. Of what use n. Market Reports (Radio News, 4, pp. 469-470, Sep- 
tember, 1922). R.5 

He Warfare Direction s Oklahoma National Guard Radio (T he Wireless Age, 

p. 69, October, 1922). R.560. 

C. P. Steinmetz. Radio Power Transmission's Improbability (The Wireless Age, 
то, p. 63, October, 1922). R.581. 

8. B. Banerjea. Radio Communication in India (The Wireless Age, то, pp. 53-54, 
October, 1922). R.592. 


R.600. RADIO STATIONS (DESCRIPTIONS, Etc.). 
Wireless Notes (Conquest, 3, p. 463, September, 1922). R.600/556/320/342. 
America’s Busiest Radio Station (Wireless Age, 9, pp. 55-56, September, 1922). 


R.610 

P.P. Eckersley: 
September 23rd, 1922). R.610. 

"FL," France's Famous Station (Popular Wireless, І, p. 124, July 22nd, 1922). 


2 MT., Writtle (Wireless World and Ra.lio Review, 10, pp. 813-815, 


R.610. 
L. Jullien. The Wireless Installation at the Eiffel Tower (L'Onde Electrique, 1, 
PP. 387-400, July, 1922). R.610. 
The Lafayette Station (Popular Wireless, 1, pp. 348-349, September 3oth, 1922). 
R.610. 
Radio House (Wireless World and Redio Review, 10, p. 577, August sth, 1922). R.610. 
The Sainte Assise Radio Station (Popular Wireless, І, p. 303, September 101Ь, 1922). 


R.610. 

J. Brun. Wireless at Bonifacio (Radtoélectricité, 3, pp. 231-238, June, 1922), 
R.610. 

E. M. Deloraine. An Experimental Radio Transmitting Set (Wireless World and 
Radio Review, 11, pp. 151-158, November 4th, 1922). R.610. 

Five New Stations to Link the Americas by Radio (The Wireless Age, 10, p. 50, October, 


1922). R.610. 
8. R. Winters. Anacostia Naval Air Station (Radio News, 4, p. 622, October, 1922). 
R.610/550. 


Eiffel Tower Station at Paris (Radio News, 4, p. 641, October, 1922). R.611. 

A. Gradenwitz. Ncw еи на in German Radio (Radio News, 4, pp. 634-635, 
October, 1922). R.61 

The p Radio Centre (L’ Onde Electrique, 1. 


PP. 531-536, September, 1922). 


R.6 

The New French Radio Central (The Wireless Age, 10, pp. 56-57, October, 1922). 
R.611. 

The New Swedish Trans-Oceanic Station (The Wireless Age, 10, p. 57 October, 1922). 


R.611. 
З. R. Winters. The Most Serviceable Government Radio Station in the World 
(Radio News, 4, p. 425, Septeinber, 1922). 
Deals with the radio station at Arlington, U.S.A. R.611. 
Bridging Si bua for the Cables (The Wireless Age, 10, pp. 58-59, October, 1922). 
R.6 


R.700. RADIO MANUFACTURING. 
érophonss; Ltd. New Company (Electrician, 89, p. 253, September rst, 1922). 


799 

Ali British Wireless Manufacturing Co., Ltd. New Coinpany (Electrician, 89, 
p. 254, September rst, 1922). 700. 

Ashley Wireless Telephone Co., Ltd. New Company (Electrician, 89, p. 115, 
July 28th ; p. 194, August 1Rth, 1922). R.700 

B. N. B. Wireless, Ltd. New Company (Electrician, 89, p. 254, September Ist, 
1922.) R.700. 

Bolton wie cee Ine ca aMon Qo. New Company (Electrician, 89, p. 82, July 21st, 
1922). .700. 

British Radio Sates, Ltd. New Company (Flectrician, 89, pp. 253-254, Septem- 
ber 15, 1922.) R.700. 

British Wirsless Supply Со. New Company (Electrician, 89, p. 139, August 4th, 
1922). R.700. 

Genera! Wireless, Ltd. 
R.700. 

B. Hesketh, Ltd. 
1922). R.700 

Home Hadio and Electric Co., Ltd. 
August 18th, 1922). R.700 

ар Wireiess Installation Co., Ltd. 

2, July 21st, 1922). R.700. 

Midland Wireless Manufacturing and Supply Co. (Electrician, 89, p. 165, 

August rith, 1922). R.700. 


New Company (Electrician, 89, p. 115, July 28th, 1922). 
New Radio Company (Electrician, 89, p. 254, September rst, 
New Company (Electrician, 89, p. 199, 


New Company (Electrician, 89, 


COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


[NorE.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction: Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


BINNS, Edward, 29, Church Road, Gosforth, electrical and 
mechanical engineer. £16 125. ıd. September 27th. 

CAWTHORNE, Edmund Beswick, and CAWTHORNE, Ceinwen 
(his wife), 19, The Greenway, Llandany, near Skewen, electrical 
engineer. {£40 135. 6d. September rrth. 

CUNNINGHAM, SLATER, LTD., 146, Kensington High Street, 
Kensington, electrical contractors. {27 155 тоа. Sep- 
tember 27th. Е | 

FEHR, Edmond, 8, Manson Road, Harlesden, electrical engineer. 
£19 16s. 8d. September 14th. | 

FROMANT AND SONS, 11, Hanway Place, Oxford Street, W., 
electrical engineers. £25 105. 4d. September 27th. 

FURNEAUX, Edward Croydon, 45, Pennard Road, Shepherd’s 
Bush, electrical engineer. £18 11s. 2d. September 2oth. 

HUTCHINSON, John Franklin, ror, . Dartmouth Road, Forest 
Hill, electrical contractor. ХІІ 5s. September 22nd. 

MAXWELL (ARTHUR), LTD., 2, Fairhazel Gardens, Hampstead, 
electrical engineers. 417 14s. 4d. September 27th. | 

SCRINE, Wilfred P., 915, Fulham Road, S.W., electrical merchant. 
£14 5s. rod. September 22nd. 

THOMAS AND EVANS, Salubrious Chambers, Salubrious Place, 
Swansea, electrical engineers. £16 118, September 29th. 


Keceivership. 

MANAOS TRAMWAYS AND LIGHT CO., LTD.—C. H. Julius, 
of 9, Cloak Lane, Cannon Street, E.C., was appointed receiver 
and manager by Order of Court, dated June 10th, 1921 (notic 
filed October 3oth, 1922). | 


Mortgages and Charges on Limited Companies. 
(Norg.—The Companies Act of 1908 provides that every Mort 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all Mortrages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
nt creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.] 


BRIGHTON LIGHTING AND ELECTRICAL ENGINEERING 
CO., LTD.—Registered October 26th, {1000 mortgage, to 
Miss S. B. Sers, 12, Tavistock Crescent, Westbourne Park 
charged on тол, тов, and тос, St. Martin Place, Brighton. 
*Nil, December 31st, 192r. 

Satisfaction. ; 

NORTH SOMERSET ELECTRIC SUPPLY CO, LTD. (late 
CLEVEDON, PORTISHEAD AND DISTRICT ELECTRIC 
SUPPLY CO., LTD., originally CLEVEDON AND DISTRICT 
ELECTRIC SUPPLY CO., LTD.), Portishead.—Satisfaction 


registered October 24th, £5 ooo, registered SeptemLer 4th, 1917. 


Private Meetings, etc. 
(Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 


PATRICK, Claude Henry, electrician, Much Park Street, Coventry | 


Creditors were called together recently, when a statement was 
presented which showed liabilities of /411—/354 due to the 
trade and £57 to cash creditors, Assets were estimated to 
realise £171, or a deficiency of £240. Debtor had been in 
business on his own account since March, 1919, and the present 
position was largely due to the fall in values. He bought stock 
when prices were high, while during the early part of the 
present year it was practically impossible to get orders. On 
behalf of the debtor an otfer was made of a composition of 
7s, 6d. in the f. This was not accepted, and the otfer was 
increased to one of Ios. in the £, payable in cash, which it was 
decided should bc accepted. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Company Windiog Up Voluntarily. u 

BELL BATTERY CO. LTD.,- F. Wilcock, т, Great Winchester 
Street, London, E.C.2, Chartered Accountant, appointed 
liquidator. Meeting of creditors at the otfices of James Todd 
and Adams, т, Great Winchester Street, London, E.C.2, 
November 21st, 1922, at 3 p.m. 
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Benkruptcy Informetion. 

FORD, William (trading as REDDITCH ELECTRICAL ACCES: 
SORIES CO.) Central Chambers, Unicorn Hill, Redditch, 
electrician. Receiving order, October 31st, Creditors’ 
petition. 

SHAW, Walter, the younger, 26, Westcliffe Road, Shipley, York- 
shire, electrical engineer. First: meeting, November 13th, 
3 p.m., Official Receiver's Office, 12, Duke Street, Bradford, 
Public examination, December 13, 10 a.m, Court Court. 
Manor Row, Bradford, 


Partnerships Dissolved. 

E. E. ANDERSON AND CO. (Edwin Ernest ANDERSON and 
Harold Nathan MOSES), electrical engineers, 116, Snow Hill, 
Birmingham, dissolved as and from October 28th, 1922, bv 
mutual consent, 


e HAYES AND HAYES.—HAYES, Leslie, and HAYES, Walter 


Michael, electrical engineers, Fulwood House, Fulwood Place, 
High Holborn, London, W.C.1, by mutual consent as from 
October 9th, 1922. 

THE RE-ECHO WIRELESS MANUFACTURING CO.—BIG- 
NAMY, Jean Baptiste, HOWLING, Harry Reginald, and 
O'HARA, Samuel Frederick, manufacturers of wireless re- 
ceiving sets and appliances, 16a, Hatton Wall, London, as 
from October 14th, 1922, by mutual consent. 


Bankruptcy Proceedings. 

BAKEWELL, John, 43, Waterside Road, Barton-on-Humber, 
electric light and power engineer. The receiving order in this 
matter was made on October 17th on debtor’s own petition. 
The statement of affairs shows liabilities of /712, and there isa 
deficiency of £613. The first meeting of creditors was held on 
November ist at the Official Receiver's Office, Great Grimsby, 
when,'the case being a summary опе, the:matter was left with 
the Official Receiver as trustee. 

ROTHWELL, Herbert, WATSON, Stanley James, and JINKS, 
Frank Cecil, trading as the VULCO MAGNETO TO., late of 
II, Long Acre, W.C. The affairs of this firm came before the 
London Bankruptcy Court last week on the hearing of an 
application for an order of discharge by the debtor Jinks. 
The Official Receiver said that the order of adjudication in 
bankruptcy was dated August 18th, 1921, and as regarded the 
joint affairs of the debtors’ proofs of debt had been allowed to 
rank against their estate for £1 532, while probable claims not 
yet proved amounted to {т 290, although one claim for £126 
was not admitted by the debtors, No realisable assets were 
disclosed by the debtors, but the Official Receiver had received 
£21 odd on account of their estate. The applicant was 
32 years old and, after serving his articles, was employed by a 
well known firm of electrical engineers. On the outbreak of the 
war he enlisted, and he served with distinction. In May, 1919. 
he paid the two remaining debtors {800, his savings, for a 
one-third share in their business of electrical engineers in Long 
Acre, which was conducted under the style of the Vulco Magneto 
Co. and managed by Rothwell. For the six months, May to 
November, 1919, there was a profit of /148, but during the 
following twelve months the firm sustained losses, and the 
applicant having expressed a desire to retire from the firm, 2 
balance: sheet was prepared showing the position as at 
October 31st, 1920, The trading account made up to a later 
date showed a loss of £1 333, caused by the firm's failure to 
collect a book debt of {900 and also to the failure of a contractor 
to supply the essential parts required to complete certain 
fittings which the firm were waiting to deliver under a contract 
for {8 ооо. In October, 1920, Rothwell reported that the firm 
needed further capital. - Neither Watson nor the applicant was 
able to find more than £100, which they paid to Rothwell, and 
the applicant afterwards had no connection with the business. 
The balance sheet last mentioned showed assets £3 381 and 
liabilities £2 500. Since the applicant left the firm he had been 
dependent on his Атту pension. The only oftence reported by 
the Official Receiver was the insufficiency of the applicant's 
assets to pay Ios. in the £ to his unsecured creditors, and the 
discharge was granted subject to a suspension of three months. 


A special course on ELECTRICAL ENGINEERING FOR TEACHERS 
will be held at the Polytechnic, Regent Strcet, London, under the 
auspices of the Board of Education, on Saturday mornings, com- 
mencing to-morrow. 

Old students are reminded that the annual dinner of the FARADAY 
House OLD STUDENTS’ ASSOCIATION will be held at the Hotel Cecil 
on November 17th, at 7 p.m., with Mr. P. V. Hunter in the chair. 
A musical entertainment will follow the dinner. 


A committee to examine further the CAUSES OF DEPRECIATED 
ExcHANGES has been appointed by the Federation of British 
Industries. Its members include Sir Vincent Caillard, Sir Eric 
Geddes, Col. R. К. Morcom, Mr. Max -Muspratt, Sir William Larke, 
Mr. D. A. Bremner, Mr. D. N. Dunlop, and Mr. H. C. Levis. 


-= -m  —— 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published has been 
specially т by MESSRS. M TRAN Е1115 & Co., Chartered Patent Agents, 
70 and 72, Chancery-lane, London, W.C. 
COMPLETE SPzcCIFICATICNS. 
159 472 LoEwE, ve S. Thermionic amplifiers employing resistance couplings. 
(23/2/20. 
184 829 GioRcINI, G. Apparatus for electrically welding the flanges of metal rims 
of wheels. (24/2/21.) 
159 478 Szaszovsky, O. Automatic electric cut-outs. 
not granted.) 
161 587 Soc. ANON. POUR L'EXPLOITATION DES PROCEDES MAURICE LEBLANC 
Vickers. Three-electrode discharge bulbs or valves. (15/4/20.) 
161973 Вілтнү, Dr. О. T. System of pole-changing for polyphase induction 
motors. (19/4/20.) 
184 841 WARNON, K. Electric battery with depolarisation by means of air. (20 /4/21.) 
162285 PEHRSON, A. Н. Furnaces for electric heating. (26/4/20.) 
184 347 Day, S. M. R-lvys. (12/5/21.) 
184 849 LEPINE, v Wiring systems for electric light and power installations. 
(13/5/21. 
163 704 SACHSENWERK Licut-UND KRAFT Акт.-Сеѕ., and HABERLE, F. Windings 
for electric transformers and the like. (25/5/20.) 


(25/2/21.) (Convention date 


184 862 Внітіѕн Тномѕох-Носѕтом Co., Ltp. (GENERAL ELECTRIC Co.) Wireless 
receiving systems. (18/5/21.) 

184 875 BRITISH THomson-Hovuston Co., Lrp. (GENERAL Evectric Co.) Electron 
discharge apparatus. (20/5/21.) 

184 876 Graser, W. H., and GLaserR (Ltp.), W. H. Electric current limiting 


devices. (20/5/21.) 
154 889 MipcrEv, A. у. Dynamo-clectric machines. 


(23/5/21.) 


134 доз British THomson-Houston Co., Lro. (GENERAL ELEcTRIC Со.). Electric 
discharge devices. (25/5/21.) 

134 904 FRANKLIN, C. S., and EckrgsLEv, P. P. Wireless A eI. (25/5/21.) 

164 344 Воѕсн AkT.-Gks., К. Magneto-clectric machines. (7/6/20.) 

184 922 WHITEHEAD, W., WHITEHEAD, N., Smith, C., and VARLEY, E. W. Electro- 


magnetic stop motions for textile machinery, such às roving or the like 
machines. (9/6/21.) 


184931 British THomson-Hovuston Co., Lro., ара Стоссн, F. H. Electric motors. 


(13,6,21.) 

184935 Raitinc, А. H., Амсо1р, A. E., 
circuit breakers. (16/6/21.) 

184 938 WILDERMAN, M. Operation of processes and cells for electrolytic decom- 
position of alkali salts. (16/6/21.) 

184 941 Sutton, G. Means for RISE irregularities in the voltage gener ited by 
direct current generators. (20/6/21.) 

170 552 Могик, Dr. А. H., and МЕек2- МЕККЕ (GEB. 
electric incandescent lamps. (18/10/20.) 

134 950 British THomson-Houston Co., Lrp. (GENERAL ELECTRIC Co.). 
switch boxes. (28/6/21.) 

144959 LopcE Fume Co. Ltp. (METALLBANK UND METALLURGISCHE GEs.). 
Method of and apparatus for cleaning the discharge electrodes in 
apparatus for the electrical precipitation of suspended particles from 


and Turner, H. C. Autoinatic electric- 


MERz.). Lamp holders for 


Electric- 


gases. (4/7/21.) | 
184978 Brooxs, R., and METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Electr 
traction, (18/7/21.) 


184982 Evy, C. A. Devices for locking electric lamp bulbs to their carrier sockets. 
(37/7/21.) 

177 485 ALKAN, R. Electric switches. (24/3/21.) (Addition to 149 940.) 

185 023 FvirERS' Unitep Ecectric Works, Lib., and Beswick, R. Е. Manu- 
facture of storage battery electrodes. (1/9/21.) 

185 026 Barnett, C. J., and Davis, К. O. , Control of electric Idimps for cabinets 
desks and the like. (3/9/21.) 

185 озо WESTERN ELectRIC Co., Lro. (WESTERN ErkEcrRIC Co., 
tubes and method of making same. (9/9/21.) 

185 031 Munro, E. M. Sockets or bases for trolley poles for electrically propelled 
vehicles. (19/9/21.) 

185 043 Preston, W. E. Shock-absorbing device for electric lamps.  (31/10/21.) 

173 515 Hew, А. Galvanic cell. (28/12/21.) (Convention date not granted.) 

185 058 British Тномѕох- Нооѕтох Co., Lrp. (GENERAL ELECTRIC Co.). Couplings 


INc.) Vacuum 


for insulators. (3/1/22.) 
185 059 Marks, E. C. К. (FABBRICA APPARECCHI ELETTRICI, F.E.R.T.). Electric 
radiators. (5/1/22.) 


185 обо Wuire, S. D., Locking device for electric lamps. 


(9/1/22.) 

174922 Krupp Акт.-Се5., Е. Controlling devices for the motors of electrically 
driven vehicles. (4/2/21.) 

178 804 Soc. Anon. " LE CARBONE,'' Electric batteries. (19/4/21.) 

155069 VIERSEN, J. H. van. Joints or connections of electric cables and the like. 
(1/11/21.) 

150636 Krupp Axt.-GEs., F. Electric overload protective systems.  (26/5/21.) 

182 445 ETABLISSEMENTS DE Dion BOUTON ҮҮ ANON.) Regulating devices for 
electric installations. (27/6/21.) (Addition to 178 418.) 

(12/5/21.) (Divided Application on 184847.) «4 


APPLICATIONS FOR PATENTS. 


October 23rd. 

28 805 Evison Swan Evectric Co. and G. A. PERCIVAL. 
meandescent lamps, ete. 

28 813 G. J. Sponrer. Electric motor-driven compressors. 

28 831 J. D. Roots (LyNeEss). Electrical operation of typewriters. 

25 832 F. G. Gare. Electric welding machines. 

October 24th. 

28854 H. P. P. Rees. Indicating apparatus for receiving instruments for wireless 
signalling. ` 

28 855 W. J. GoopERIDGE. Electric horns, etc. 

28 884 J. Pricip. Electric plug connecting boxes, etc. 

28 885 A. H. RarriNG, C. C. GARRARD and А. F.SEaRLE. Switch fuses. 

28 389, 28 890 and 28 891 J. DE Lone. Insulating material. 

28 897 G. SHEARING, C. MattHEws and L. G. Preston. Thermionic valve trans- 
mitters, 

28 898 J. Bousie. 

28 900 E. L. GRUNENWALD. 
(3/11/21, France.) 

28 904 S. H. GoprREv.  Leclanché cells. 

25 907 W. J. CAMERON. Incandescent lamp. 

28 gir Hoover Suction SwEEPER Co. Electric switches. 

28 933 J. Vitia. Electric traction installations for railless vehicles, etc. 

28 935 W. К. EpwanRps. Non-spillable containers for accumulators, etce 

28 937 SIEMENS AND HALSKE Акт. Ges. Electric cables. (25/10/21. Germany.) 

28 942 S. PENAL (WELLS AND LLEWELLYN). Metal filaments for incandescent 
amps. 

28 954 T. Кіотг1. Electric plugs. 

28 956 Вкїтїзн THomson-Houston Co. 
(27,10/21, U.S.) 

28 957 BRITISH Тномѕох-Носѕтом Со. and J. SUGDEN. 

28 958 Sritisu Тномѕом- Носѕтох Co. and Н. W. TAYLOR. 
electrical machines. 

28 959 British Тномѕом-Носѕтом Co. and F. A. Нлєсн. Electric ship propulsion. 

28 962 D. J. Heilig and H. Wirsow. Electric discharge apparatus, 

28 973 W. Doraic. Speed regulators for electric motors. 

28 974 W. Dornic. Electric specd governors. 


and SavNpEns, C. W. 


185 074 Day, S. M. Relays. 


Electric filaments for 


Electric water heaters. 
Electro-magnetic control for telegraphic apparatus, etc. 


(3/7/22. Switzerland.) 
Coinpass aud magnetic dip indicators. 


Electric switches. 
Cooling and ventilating 
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28 976 UNITED MANUPACTURERSSAND. AGENCY and H. L. MILNER. Aerials, etc., fo 
radio-telegraphy. 

28 984 W. S. Morr. Combination electric kettle and alarm clock. 

October 25th. 

28 986 С. B. Burnsipe. Electric lanterns. 

28 989 Е. A. LINDEMANN. Torsionalsuspension for galvanometers, electrometers, etc. 

29005 W. C. PRIESTLEY. Trip switches. 

29 031 NEDERLANDSCH-INDIE. Receiving wireless signals. (29/10/21, Holland.) 

Coil holders for wireless apparatus. 

29 039 S. S. WHEELER. Starting switches for a.c. motors. 

29 057 HypRoLoip, LTD. (EXPORTINGENIEURE FUR Papier U. Ges.). 

- lated cables. 

29 063 W. ©. B. Winkver. Recorders for wireless messages, etc. 

29075 A. REYROLLE AND Co. and H. F. SEcRETAN. Electric wall plugs. 

29 076 ELECTRICAL IMPROVEMENTS, Ltp., R. W. Bires and B. H. LEESON. 
tective arrangements for a.c. systems. 

29 078 C. С. Нил. Variable condenser. 

29 081 METROPOLITAN-VICKERS ELECTRICAL Co., J. P. CAMPBELL and L. MILLER. 
Electric ship propulsion systems, 

29 085 J. Parr. Electric generators. 

29 112 British THomson-Houston Co. and L. GRIFFITHS. 

29 112 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
sealing in glass leading in wires. (27/5/22, Holland.) 

29 118 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
electric discharge tubes. (13/6/22, Holland.) 

29 119 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
which conductors are introduced through a glass wall. 

29120 NAAMLOOZE VENNOOTSCHAP PHILIPS GLOEILAMPENFABR. 
sealing glass vessels, etc. (22/8/22, Holland.) 

29 121 P. С. van Wijk. Circuit bre akers. (26/10/21, Holland.) 

29 130 Н. ALLBOOK and M. Haásnrikrp. Means for transmitting power from electric 
motor to sewing machine, etc. 
October 26th. 

Automatic switch or contact device for battery or electric 


Paper insu- 


Protec- 


Electric switches. 
Hermetically 


Electrodes for 


Hollow bodies in 
(28/2/22, Holland.) 
Hermetically 


29 164 J. H. BARNETT. 
circuit. 

29 181 Н. P. Forp. 

29 189 L. С Preston. 

29 192 W. F. CHALKER. 

29 203 W. B. SAYERS. 

29 209 D. J. Нкплс and Н. Witson, 

29 216 METROPOLITAN-VICKERS ELECTRICAL Co. 

29219 LITTLEHAMPTON Motor Co. and R. M. ALMGILL. 
indicator. 

29 224 Tuor ErEctRIC ЅАҒЕТҮ Lamp Co, and T, STRETTON. 
secondary batteries. 

29 268 P. ROBERT-NICAUD. 

29 269 QvAsI-ÀRC Со. and А. P. STRAHMENGER. 

October 27th. 

29 276 C. Harvey and H. Warwick. Electric lamps for motor vehicles. 

29 251 L. Wuiston. Contacts and wiring of electric bells. 

29 295 and 29 296 Р. G. А. Н. VoicT. Electric accumulators. 

29 297 ANODE WIRELESS AND SCIENTIFIC INSTRUMENTS, LTD. 
inductances. 

29 335 A. REYROLLE and J. Mirrey. Electric switch-boxes, etc. 

29 343 T. R. Harris. Electro-deposition of metal. 

29 356 Rorrs-RovcrE, Lro., and Е. Н. Royce. Magnetic cut-outs. 

29 371 Н. AYLIFFE. Sound amplifiers for telephones, ctc. 

29 378 R. HADDAN (GRAPHITWERKE AKT. GEs.). Electrodes for furnaces. 


Aerials for wir. less signalling. 

Electro-magnetic relay for indicating current direction. 
Electric resistances. 

Permanent inagnets. 

Electron discharge apparatus. 

Steam turbines. 

Electrical operated oil-level 


Apparatus for charging 


Autoinatic electric lamp. (4/12/21, Switzerland.) 
Electric arc welding. 


Variable mutual 


29 387 AUTOMATIC TELEPHONE MANUFACTURING Co. Telephone — systein s. 
(5/4/22, U.S.) | | 

29 391 В. J. GarLowav. Electric coils. 

29 407 EASTERN TELEGRAPH Co. and B. Davies. Magnetometers. 


October 28th. 

Winding and forming devices for dyuamo coils. 

29 443 N. SHESTOPAL. Electric motor. 

29470 Е. E. Pernor. Telegraph apparatus. 

29 476 G. W. HaLE and H. S. WALKER. Wireless receiving SEES US. 

29 497 L. S. VELLO. Incandescent lamps, etc. (29/10/21, pun .) 

29 498 and 29 499. L. S. VeLLo. Moulds for manufacture of glass caps for incan- 
descent lamps. etc. (29/10/21, Spain.) 

29 501 T. Н. ManRriN- HARVEY. Surface wiring system. 

29 514 SIEMENS and HALSKE Акт. Ges. Electric vacuum tubes. 
many.) 

29 520 AUTOMATIC TELEPHONE MANUFACTURING Co. and H, H. HARRISON. 
plex telegraph systems. 

29 521 AUTOMATIC TELEPHONE MANUFACTURING Co. 


Prices of Metals, Chemicals, etc. 


29 439 B. GILL. 


(29/10/21, Ger- 
Multi- 
Railway signalling. 


ToBSDAY. November 7. 

Copper— Price. inc Dec. 

Best Selected .. рег ton 465 10 о IOS. — 

Electro Wirebars.. й £70 10 O — 55, 

H.C. Wire, basis .. per lb. os. 10 d. — — 

Sheet s os. IO d.  — — 
Phosphor Bronze Wire (Telephone)— 

Phosphor Bronze Wire, 

basis .. рег lb. 1з. 24d. — — 

Brass 60/40— i 

Rod, basis ex - 7d. — — 

Sheet, basis © » 94d. — — 

Wire, basis "T " 104d. — — 
Pig Iron— 

Cleveland Warrants perton £4 17 6 £o 2 6 — 

Galvanised steel 

wire, basis 8 S.W.G. „ £18 о o — — 

Lead Pig— 

English... is 427 5 о — 105. 

Foreign or Colonial T £26 о о — 10s. 
Tin— 

Ingot ss uis " £187 10 о {217 6 

Wire, basis .. per Ib. 2s. 6d. id 


Aluminium Ingots "s 

Spelter .. oe 

Mercury oe 

Sulphur (Flowers)—Ton {9 

(Roll-Brimstone)— per ton 
£8 10s. 


£37 15 о r5 o 
e. per ‘bottle £12 5 0 6 
Sodtum Chlorate— Per Ib. 3d. 
Sulphuric Acid (Pyrites, 168°) 
per ton, £7 10s. 

Sodtum Bichromate.—Per lb. 5d. Copper Sulphate.— Per ton 
Boric Acid (Crystals). Per ton {60. £26 5s. 
Rubber.— Para fine, 1s. 1łd. ; plantation rst latex. 11jd. to туў. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 


perton {100 о одо o o — 


o8 
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Arrangements for the Week. 


FRIDAY, NOVEMBER 10TH (To-DAY). 


PHYSICAL SOCIETY OF LONDON. 
5 p.m. At the Imperial C ollege of Science, South Kensington, 
enn 
. '" The Homographic Treatment of the Symmetrical 
Optical Instrument," by Mr. G. Temple. 
"On the Structure of the Sulphur Dioxide Mole- 
cule," bv Prof. A. O. Rankine and Mr. C. J. Smith. 
3. " The Thermal Eficct of Vapours on Rubbei," by 
Mr. А. S. Houghton. ` 


4. “ Demonstration of an Apparatus for Testing the 


Tensile Strength of Gas Mantles," by Mr. J. T. 
Robin. . 


INSTITUTION OF HEATING & VENTILATING ENGINEERS. 
7 p.m. At the Enginecrs’ Club, Coventry Strect, London, 
У.т. Paper entitled “ Instruments for Heating and 
' Ventilating Engincers,’’ by Mr. M. Kinoshita. 


| EDINBURGH ELECTRICAL SOCIETY. 
8 p.m. At Philosophical institute, 4, Queen Street, Edinburgh. 
Lecture on “ Scientific 1llumination,"" by Mr. E... J. Taylor. 


SATURDAY, NOVEMBER 11TH. 


BIRMINGHAM & DISTRICT ELECTRIC CLUB. 
7 p.m. At the Grand Hotel, Colmore Row, Birmingham. 
Discussion on Mr. Unwin's paper on “ Alternating Current 
Apparatus.” : 


MONDAY, NOVEMBER 13TH. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
(NORTH EASTERN CENTRE.) 
7.15 pm. At Armstrong College, Newcastle-on-Tyne. 
late Dr. Kapp's Paper on '' The Improvement of Power 
Factor." To be read by Professor Miles Walker. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
(LIVERPOOL SUB-CENTRE.) | 
7.30 p.m. At the Arts Theatre, University of Liverpool. 
Lecture on '' Broadcasting," by Mr. A. P. M. Fleming, 
C.B.E. 


BRADFORD ENGINEERING SOCIETY. 


7.30 p.m. At the Technical College, Bradford. Lecture on 
"'The Mechanical Handling of Goods,” by Mr. C. 
Bentham. 


TUESDAY, NOVEMBER 14TH. 
NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 
6.45 p.m. At St. Bride's Institute, Brice Lane, Ludgate 
Circus, London, E.C.4. Lecture and Demonstration on 
“ Broadcasting," by Mr. H. Anthony Hankey. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
(NORTH-WESTERN CENTRE.) 
7.30 p.m. At the Midland Hotel, Manchester. 
the Chairman, Mr. A. S. Barnard. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
(SCOTTISH CENTRE.) 
7.30 p.m. At The Rooms, 207, Bath Strect, Glasgow. 
dress by the Chairman, Mr. A. S. Hampton. 
ILLUMINATING ENGINEERING SOCIETY. 
* 8 p.m. At the Royal Society of Arts, John Strect, Adelphi, 
London. Opening Meeting. 


Address by 


Ad- 


WEDNESDAY, NOVEMBER 15TH. 
| INDUSTRIAL LEAGUE & COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. 
Lecture on '' Industrial Liberty," by Sir Arthur R. Hol- 
brook, K.B.E., М.Р. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
(SHEFFIELD TERRITORIAL SUB-CENTRE). 
7.30 p.m. At the Royal Victoria Hotel, Sheffield. 
Chairman's Address and Smoking Concert. 


THURSDAY, NOVEMBER 16TH. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

6 p.m. At the Institution, Savoy Place, Victoria Embank- 
ment, London. Paper on '' The Improvement of Power 
Factor," by the late Dr. G. Kapp. (The paper will be 
read by Prof. M. Walker.) 


FRIDAY, NOVEMBER 17TH. 
RovaL SOCIETY OF ARTS. (INDIAN SECTION.) 
4.30 pm. At John Street, Adelphi, London. Lecture on 
“The Development of Water Power in India," by Mr. 
J. W. Meares. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
(SOUTH MIDLAND CENTRE.) 
7 p.m. At the University, Birmingham. Paper on “ Equiva- 
lent Temperature Tests on the Various Types of Electrical 
Machinery,” by Dr. Kahn. 
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BRiTISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. 
Salesmanship Conferences. Lecture on “ Theory and 
Practice of Salesmanship in Relation to the Electrical 
Industry," by Mr. Wallace Attwood. 

INSTITUTION OF ELECTRICAL ENGINEERS. (SCOTTISH CENTRE.) 
STUDENTS’ SECTION. 

7.30 p.m. In Room 149, Royal Technical College, Glasgow. 
Address by Mr. J. F. Nielson, Chairman. 

RÖNTGEN SOCIETY AND THE ELECTROTHERAPEUTICS SECTION 
OF THE ROYAL SOCIETY OF MEDICINE. 

Joint Meeting at the Physics Department of the University, 

Manchester. (Two days’ meeting. Friday and Saturday.) 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—" Fabrics in Furnishing and Decoration '' 

; Furniture at the Autumn Paris Salon"; ‘' Practical Window 
reine 

THE CHEMICAL AGE.—'' The Treatment of Caustie Lime Sludge '' 


Reviews of Recent Chemical Publications ; Annual Dinneg of che 
Birmingham Section of the Society of Chemical Industry. 
THE FRUIT GRowEen.-—' What the Empire Fruit Show has 


Accomplished " ; '' Publicity for Fruit and Vegetables " ; “ Syste- 
matic Pomology."' 
GARDENING ILLUSTRATED.—‘‘ Commercial Grape Culture ’’ ; 


“ The King Alfred Daffodil ” (illustrated) ; '' Tiger Flowers.” 

THE Gas WoRLD.—*' Analyses of Gas ae Accounts '' ; 
“ Largest Vertical Retort Installation in the World ” ; '' Abstracts 
of Recent Patent Specifications.” 

THE HARDWARE TRADE JouRNAL.—'' Hardware for the West 
Indies ’’; ''Plaster for the Ironmonger’s Mechanic ’ “ Bevel 
Gears," - 


Companies’ Meetings, Reports, etc. 


The ANCHOR CABLE Co. have declared an interim dividend of 
£1 per share on the paid-up share capital. 


THE AUCKLAND ELECTRIC Tramways Co. announce a dividend 
of 5} per cent., tax free, on the ordinary shares. 


RICHARD Jounson CLAPHAM AND Morris announce an interim 
dividend on the ordinary shares at the rate of 5 per cent. per annum. 

BRUNNER, MOND AND Co. have declared an interim dividend on 
the ordinary shares for the half-vear ended September 30th at the 
rate of 74 per cent. per annum. This compares with interim 
dividends at the rate of 5 per cent. for the three previous years. 


The profit of ASSOCIATED FIRE ALARMS for the year to June 3oth, 
after reserving £833 for taxes, was £7 611. Including the balance 
brought in the available total is £14 579, of which £10 ooo is trans- 
ferred towards the establishment of a reserve fund and £4 579 is 
carried forward. A scheme for reducing and rearranging the 
capital is being prepared. 

In the course of his address last week at the annual meeting of 
the CoMMERCIAL BANK OF SPANISH AMERICA, Mr. W. E. Wells 
(chairman of the company) who presided, said that the City of 
Barranquilla had recently initiated negotiations for a loan of 
$3 ооо ооо to be increased to $7 ooo ooo later. Among the first 
works to be undertaken would be an electric tramway system. 


The British. Emp:re Trust Co. announce that the agrcement 
between the ToRONTO POWER Co. and the Нүрко ELECTRIC 
POWER ComMIssIon of Ontario was completed on the rst inst. The 
44 per cent. consolidated guaranteed debenture stock. registers 
of the Toronto Power Co. were closed on the 7th inst., and will 
not reopen, and the books of the Toronto Power Co. 4} per cent. 
guaranteed debenture stock guaranteed by the Hydro Electric 
Power Commission of Ontario and the Province of Ontario wil! open 
on the r3th inst, — 


Obituary. 


The death is announced, at the age of 66, of M1. EDWARD DURFORD 
chairman of the Ludlow Electric Light and Power Co. 

We regret to learn from the October issue of the '' Revue de 
Métallurgie ” of the death, at the age of 68, of Mr. ERNEST STASSANO, 
a pioneer of the use of electrical furnaces in steel manufacture. 
Mr. Stassano was educated at Turin Military Academy, and while in 
the army was appointed to a post in the Terni armament works. 
He left the army, however, in 1893 in order to devote all his energies 
to researches in the manufacture of carbide of calcium and steel by 
the electrical process. Hisrotating electric arc furnace is well known, 
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Electricity in Mining. 

THOSE who wish to obtain an idea of the confusion 
produced and of the national loss caused by the Government 
control of the coal mining industry should read the 1921 
report of the Secretary for Mines. . This also includes the 
report of the Chief Inspector of Mines. In addition to the 
higher wages of the miners, control brought inflated prices 
and an artificial appearance of prosperity In turn this 
induced the miners to ask for more wages and to demand 
the continuance of the miners' pool, culminating in a dis- 
astrous strike lasting three months, from which the industry 
and. the country are still slowly recovering. The men 
received a severe lesson, but at the same time we all of us 
. were given an unwanted demonstration of the futility of 
attempting to keep up prices. It is said that “ the sudden 
depression of trade completely upset the economics of the 
industry," but in our view the control of coal mines and 
the inflated price of coal, a commodity which is vital for 
nearly all industries, were also largely responsible for 

the acute trade depression. 


Electric Coal Cutter Developments. 


IN spite of the confusion and industrial turmoil, sub- 
stantial progress was made in the introduction of electric 
power into collieries, and out of the 3 045 coal mines in 
the United Kingdom electricity is used in I 570, in addition 
to 57 metalliferous mines. At the end of the year a total 
of 649 905 H.P. was employed for underground purposes— 
for haulage, pumping, and other work—compared with 
618 868 H.P. in the previous year. For work above ground, 
—4.e., in winding, ventilation, haulage and miscellaneous 
uses—the total was 503 198 H.P., compared with 461 954 H.P. 
in 1920, making a total of 1 148 103 H.P. against 1 080 822 


circumstances and it is a clear indication of the increasing 
appreciation of the advantages of electric power by colliery 
owners. There are now 5 259 mechanical coal cutters in 
776 mines, increases of 188 and 16 respectively over 1920 ; 
and there are 2 153 electric coal cutters, compared with 
2 049, so that the electric coal cutter is making relatively 
more Progress than the compressed air machine. 


Pésbülarity of Electric Safety Lamps. 


THE demand for improved illumination in collieries has 
given a great fillip to the electric safety lamp, of which 
there are 268 538 now in use, compared with 245 000 in 
1920. On the. other hand the oil safety lamps dropped 
from 635127 to 605 566, and as this number has 
shown a downward tendency for some years it would 
appear that this type of lamp is destined to disappear. 
The only thing which prevents its relegation to 
the museum of antiquities is the absence of suitable 
electrical apparatus for the detection of gas in mines. 
There is also a steady increase in the number of approved 
electric lamps available. Each year sees some advance, 
and in 1921 fourteen new types, as well as five modifications 
of approved lamps, were submitted for official test purposes 
and thirteen were formally approved. There is a demand 
for lamps of increased illuminating power, and in one case 
two bulbs in parallel are used. Another novelty is the 
employment of pillarless lamps in order to obviate shadows; 
and already three or four lamps of this type have been 
approved. 


Fewer Accidents. 

THE number of fatal electrical accidents was only four 
during the year, which is a record and reflects credit on 
all concerned. Only one was underground, and at least 


- =t а 


-о—.+ Dae. 202 la n Ма ль о "Gn A мый 


~ 


556 | The Electrician. November 17, 1922 


two of the others could have been avoided by the exercise 
of a little care. Two boys, trespassers, were killed by 
coming into contact with overhead high pressure lines, 
and a third was killed while engaged on the erection of 
an extension to a switchboard. Having completed this 
work the man was withdrawing from the cubicle when he 
came into contact with an unprotected high pressure live 
terminal. It does not appear whether the unfortunate 
victim knew of the risk he ran, but as his instructor did 
not it is to be presumed he was in the same position. It 
is almost impossible to provide against foolhardiness and 
ignorance, but there is no excuse for putting ignorant men 
to work on the switchboard of a 3-phase тт ooo V system. 
However, the year's record of accidents clearly proves 
that greater care is being taken by engineers, and little 
unsuitable apparatus is now used. 


Broadcasting at Last. , 
BROADCASTING began on Tuesday night. The first 
programme consisted of news bulletins and weather reports 
which were sent out from London and Manchester on a 
wave length of 360 metres, while on Wednesday summaries 
of the election results were transmitted. It is hoped 
that the station which is being erected at the Witton Works 
of the General Electric Co. will soon be available for 
supplying a similar service to the Birmingham area, while 
the other stations scheduled are being completed as rapidly 
as possible. For the moment the programmes sent out will 
include a news synopsis, weather reports and concerts. Tnese 
are sent out twice a day, at 6 p.m. and 9 p m., the first 
being designed to be of special in'erest to мотел. Judging 
by the first attempts they should form a useful source 
of information and relaxation to many amateurs. This 
stage has not been reached without a good deal of trouble. 
We hope the future will be less chequered than the past. 


Broadcasting—Success or Failure. 

" BROADCASTING," said an engineer who is closely 
connected with wireless developments, ‘‘ will be killed not 
by the delay that has taken place in getting the service 
going, but by second-class programmes and bad trans- 
mission." We fear there is a great deal of truth in this 
dictum. As we show on another page of this issue success- 
fully to transmit speeches by loud speaking telephony over 
the quite short distances involved in a hall or field have 
meant the tackling and solution of a number of difficult 
electrical and acoustical problems. Resonance, distortion, 
interference are examples of this; and if they are not 
tackled and overcome the transmission will be so hard and 
artificial that the public will soon. be discouraged and 
disappointed. We hope that the Broadcasting Co. are 
looking into this question and that the programmes will 
be as good acoustically as we are promised they will be 
operatically. 


Some Broadcas'ing Dangers. 

BEFORE another disturbance occupied all its space the 
“ Daily Mail ” entertained its readers with an account of the 
dangers which would follow the widespread use of broad- 
casting. According to Lady STRACHIE broadcasting caused 
the wet summer, adversely affected the nerves of human 
beings and killed bi ds. The obvious policy is to confine it 
to the high seas, which seems rather hard luck both on the 
sailors and the seagulls, to say nothing of the albatrosses. 
A correspondent to us, not to our contemporary, points 
out that the effects of broadcasting are even more curious 
than Lady STRACHIE supposes, Not only did it cause a 


wet summer this year, but a drought last year. As X-rays 
cause skin disease, and there is nó essential difference 
between them and wireless waves, we shall all soon be a 
nation of lepers, which will be interesting if uncomfortable, 
especially as the only means of preventing it seems to be 
to wear clothes of lead foil The line of demarcation 
between the unconsciously and the consciously comic 
papers will become more and more difficult to determine 
and generally life will be better and brighter than it is 
to-day. We certainly hope so, the weather we have been 
enjoying the last day or so having given us a distaste for 
anything foggy. 

The Problems of Interconnection. 

The interconnection of power stations so that a large 
area may be served in the most economical manner and 
so the electrical millennium be brought appreciably nearer, 
will not be unattended by consequential difficulties. As the 
“ Electrical World ” points out, if three то ооо kW stations 
are interconnected, conditions may arise which will cause 
short circuits larger than those for which either the plant 
itself or the switchgear were originally designed. The 
chance of surging will be increased and some coherent 
system of switching and load dispatching is a necessity. 
On the other hand there is a chance of a much higher 
diversity factor and considerably reduced fluctuations in 
the joint load. The balance is on the profit side if everything 
is in good order, but if some of the plant is old and its 
insulation decrepit serious results may follow, especially 
if the stations are close together and the cushioning effects 
of long lines is eliminated. Much of this argument can be 
applied to conditions in this country. To do otherwise 
than take the necessary precautions would, as our con- 
temporary remarks, be to put new wine into old bottles, 
with the historical result. 


Salesmanship and Salesmen. 

THE three Salesmanship Conferences which have already 
taken place this session make it clear that there is general 
agreement that any successful campaign must be conducted 
on certain lines and that ultimate success depends on 
the qualities of the salesmen employed. It would seem at 
first sight, therefore, that the way was clear. That, we 
fear, is not so. For it has been pointed out, both by speakers 
in the discussion and in these columns, that not only 
super-salesmen but even ordinary salesmen are passing 
hard to come by. One reason suggested for this lack of 
suitable recruits is that the career is not sufficiently 
attractive. That reason, we think, can be summarily 
dismissed. Most careers are attractive to some, even the 
greengrocery trade has its enthusiasts, and in this par- 
ticular case reward so depends upon effort that there 
should be no difficulty in getting recruits. The small 
salaries offered is another reason given. But judging by 
results some of those who are employed are hardly worth 
even the salaries they are now paid and would certainly 
not be worth anything more. On the other hand there are 


a few, a very few, who as a result of their efforts are blessed - 


with a good share of the world’s goods. 


Not a Nation of Salesmen. 

WE fear that the real difficulty is more fundamental than 
this. It is that though the British may be a nation of 
shopkeepers (which we doubt), they are certainly not a 
nation of salesmen. Compare other sections of the retail 
trade, for this is a retail question, with the electrical 
industry. Too often the man or woman who enters an 
electrical showroom meets with chilly indifference. Too 


— лы шш 


November 17, 1922 


often the man or woman who enters a sock shop, or the 
feminine equivalent, meets with a similar frigid reception. 
This is not salesmanship ; it is stupidity. It is this state 
of mind that has got to be eradicated and the will to sell 
substituted before any real advance can be made. We 
shall look forward to Mr. WALLACE ATTWOOD'S lectures 
which begin to-day, with interest. It is to this question 
he should primarily direct his attention. 


The Status of Engineers. | 

THERE is a certain body of opinion in the engineering 
profession which holds that the description engineer should 
be confined to properly qualified men and that its use by 
-others should be made a penal offence. We do not say that 
this opinion is either widespread or influential, but it 
has a certain idealistic glamour which makes it very 
attractive. There is, however, another side to the picture 
which is illustrated by recent happenings in France. At 
a special meeting of the Société des Ingenieurs Civils de 
France held to express the views of members on a restriction 
of this kind, it was decided by a large majority to enlist no 
such legislative aid. The committee who had considered 
the question reported that “ engineer " was not a title, 
but a simple indication of a profession to which a person 
having sufficient technical knowledge was able to belong. 
That to give legal status would be hampering and that 
engineers were quite-capable of looking after themselves. 
Perhaps things are different in France, but we think that 
were a similar inquiry undertaken here the same con- 
clusion would not be reached. For while an engineer can 
distinguish the qualified from the unqualified, the public 
cannot, and what is wanted is something that will enable 
the latter to make their choice when they want to as 
easily, but with greater certainty, as they can spot any 
other winner. It is not a question of personal aggrandise- 
ment, but of the good of the profession as a whole. Of 
course there are ways and means of doing this, and 
something should be done. But some ways are better 


than others. 


The Value of Strikes. 

In his inaugural address to the Royal Society of Arts 
Lord ASKWITH gave a useful balance sheet of the gains and 
losses to the participants of the strikes and lockouts that 
have occurred during the past hundred years. This is an 
extremely difficult thing to do in a way which will commend 
itself to all parties, but he was at least able to show, as 
might in fact be expected, that at test the gains were small 
and that generally they were negative. The same is, of 
course, true, as history show; in other spheres of human 
action. A violent movement in one direction is generally 
followed by an equally violent movement in the opposite 
sense until after gradually decreasing oscillations the 
pendulum comes to rest where it started. 


A Long Recognised Fact. 

It is interesting to find that this was recognised by the 
saner Labour Leaders so long ago as 1867 when in evidence 
before a Royal Commission it was stated that strikes were 
a complete waste of money both to the masters and the men. 
The more recent strikes have in fact had an exactly opposite 
result to that which was intended by their originators. 
They have created an extreme dislike to nationalisation 
and an equally strong dislike to Government interference. 
They have impressed the country with the enormous waste 
they cause and it is probable that in future public opinion 
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anticipated. 
certainly prefer this tone to the depreciatory terms in which 


957 


will be solidly against any section which attempts this 
method of arbitrament. 


Some Figures. 

PuTTING his arguments into figures Lord ASKWITH 
pointed out that in three years since the war 39 per cent. 
of the working days were lost. The result was higher 
prices, increased national expenditure and growing unem- 
ployment. The blame for this state of thing; cannot, how- 
ever, be laid entirely at the doors of Labour. Reactionary 
employers and ignorant politicians must take their share. 
Above all education is required and a determination to 
settle disputes that must arise by referring them to 
the bodies which are already doing most beneficial 
work in this direction. | | 


Exaggeration by Company Chairmen. 

THE majority of chairmen of companies, when addressing 
the annual meetings of shareholders, are prone to express 
themselves in hyperbolic language ; they are usually con- 
fident about the future and the higher dividends that are 
It is, perhaps, well to be optimistic and we 


some chairmen refer to electrical matters. For instance, , 
Viscount CHETWYND, who presided over the meeting of the 
Telephone Manufacturing Co. last week, though able to 
present a fairly satisfactory annual report, is reported to 
have said, "It is no exaggeration to say that in Great 
Britain we are years behind in the use of electricity." His 
Lordship then went on to compare the telephone in this 
country and America, and said: “ In this country there is 


one telephone for every forty inhabitants ; in the United 


States they have one for every eight of the inhabitants." 


Inaccurate and Misleading. | 

THERE is no doubt that in the matter of telephony we 
are not, mainly owing to the war, in as good a position as 
we ought to be, but when the Post Office scheme of exten- 
sions and improvements has been completed we shall have 
a good and modern telephone service, comparable with that 
of any country. However, it is inaccurate and, totally 
misleading to say we are years behind in other branches of 
electrical engineering. Though we may not have adopted 
electricity for domestic purposes as extensively as in 
America this country is as advanced as any other in the 
design and manufacture of plant and apparatus and in the 
application of electricity to industrial purposes. Ё 


Trade and Trade Returns. І 

Іх spite of uninformed comments іп the Daily Press, 
the Board of Trade Returns for October taken as a whole 
are good reading. The decrease in values compared with 
1921 is about 3 per cent., but with prices sometimes as 
much as 100 per cent. below last year, and seldom less 
than 20 per cent. below, a decrease in values of 3 per cent. 
corresponds to a considerable increase in quantity. We 


аге in the position of a shopkeeper who is bringing his 


prices down to meet the new conditions, and who finds 
that his turnover is not materially decreased. Along those 
lines future prosperity is assured, and there is, therefore, 
every reason for congratulation on the figures which 
October discloses in the matter of our exports. 


Trade and Money. 

The gradual revival of trade is nowhere better illustrated 
than in the monetary conditions. The scarcity of money 
is beginning to be felt in Lombard Street ; bankers are 
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experiencing the effect of increased trading activity ; the 
experience of the bankers is the experience of every 
trading concern. Money is not so easy as it was, and 
most business men are thankful that the change has come. 
For years past we have all been embarrassed by the 
plethora of money, the surest sign of the absence of trade. 
The truth is that wherever one turns the trading position 
is better. There is still, of course, any amount of room 
for improvement ; there is a long way to go to get to 
anything that could be classed as real prosperity, but the 
bottom of the curve has been passed, the movement is 
upward. It would be a great advantage if the public press 
would take the trouble to study these matters and give 


the general reader a correct impression, because, if the 


public once absorbed the idea that trade is on the mend, 
a really big improvement would at once become apparent. 
So long as the general idea prevails that things are bad, 
the public will not spend freely, but once that notion is 
reversed the purse-strings of the multitude will be looser. 


Education and Engineering. 


At the present time a large number of earnest, hard- 
working men and women are endeavouring to instill 
technical information of various standards into a still 
larger number of unequally receptive young men and 
women. It is probably true that never before have so many 
people been teaching technical matters or that so many 
people are being taught in these subjects. The intellectual 
standard of teacher and pupil varies as does the capacity 
for imparting and receiving information. But generally 


` to the casual observer the state of things is one for con- 


gratulation and may be considered as a surety of progress 
along lines which can only be for the good of the nation 
generally. 

Optimism Gives Way to Pessimism. 

But a more careful examination of what is happening, 
and especially of the results that are being obtained from 
all this expenditure of intellectual effort, causes optimism 
to give way to pessimism. And this pessimism is exhibited 
in many ways. In engineering, after much hard work, 
it is now realised that for the officer class theoretical and 
practical instruction, whether given in series or in parallel, 
are both necessary. It might therefore be thought that 
the day of the “ practical man " had passed, never to 
return. But this is not the case; in fact the pendulum 
has begun to swing in the other direction, and the tendency 
is evident that from placing too much reliance on theoretical 
training and its exponents, of a return again to merely 


. practical work and its results as the true basis of engineering 


education. In the commercial world the same movement 
may be seen. By some education, almost of any kind, is 
written down as both useless and unnecessary for success 
in business. By others it is pointed out, with some justice, 
that the results obtained, both generally and individually, 
from the vast amount of organisation, care and hard work 
that have been poured out since education became com- 
pulsory are not commensurate with the money that has 
been expended. In a word, that there has been too much 
payment and too few results. 


The Foundation of Technical Education. 
It is not our purpose here to deal with these arguments 
as they apply to technical education, except to say that 
technical education is a superstructure and that a super 
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structure can neither be strong nor well fashioned unless 
the foundations are’ sure and properly designed. The 
foundation of technical education is primary educ ation, 
and an examination of what is being done and achiewed in 
that field is therefore worth the study of those eng-ineers 
who have the welfare of their profession at heart. 


Judgment by Results. 

Not the most optimistic observer can say that j wdged 
by results our primary education is an entire sunccess. 
There is more than one reason for this. There has been 
a lack of vision, a failing to discover, recognise anc keep 
ever in view what the true reasons of primary education 
are. There is plenty to criticise iif the ofganisatiion of 
education ; the hide-bound syllabuses, the diffusion of 
effort over many subjects, instead of the concent ration 
on a few; the singular lack of recognition that infor- 
mation must mainly be imparted in schools by the spoken 
or written word; and the failure to train the pupil in the 
clear and correct speaking and writing of English. 


A Fundamental Failure. 

This last failure is, we think, responsible for more 
faults than is often apparent. Disputes arise from mis- 
understandings, and misunderstandings are more often 
than not rooted in badly expressed thoughts and in lack 
of clearness in the thoughts themselves. Above all, the 
standard of efficiency of teachers in primary schools is not 
what it should be. Too often the bright scholar passes 
through a strictly regularised after-training back to the 
school again as a teacher with an intellect little higher and 
an outlook little wider than that of those whom he has 
to instruct. He then proceeds to give information by rote 
and thus helps to produce in turn others like himself. 
It is a vicious circle which can only be broken by raising 
the status, education and prospects of the teacher far 
above their present level and by making the educational 
profession a branch of the Civil Service, to which admission 
shall be difficult and to which it shall be an honour and a 
reward to belong. 

There are many obstacles in the way of achieving this 
end this year or in ten or in twenty years. But until 
the intellectual capacity of the teachers is raised and 
their status improved primary education in this country 
will not be what it should be, neither will the money that 
is being expended be used to the best advantage. 


A Useless Solution. 

This question, which is all important for the prosperity 
of the nation, has recently been approached from a some- 
what different point of view by Mr. W. L. HicHE Ns and 
other correspondents in “The Times." Mr. HKICHENS 
points out that national economy is likely to lead to less 
money for education, that stock should be taken of the 
position, and that efficiency need not and should not be 
sacrificed to economy. For these reasons he recormmends 
the appointment of a Royal Commission similar to that 
which recently dealt with the government of the Univer- 
sities of Oxford and Cambridge. This commission would 
inquire into the condition of primary education. We 
imagine from the tone of his letter that Mr. HIICHENS 
desires to improve education, but his suggestion will not 
lead to that end. He rightly praises the brilliance of 
the report on our two oldest Universities, but in spite of 
its brilliance and in spite of the influence behind it, very 
little has so far resulted. An equally brilliant report on 
primary education would have even less result. And the 
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reason is simple. Mr. HICHENS and those who think with 
him will expend much energy to get the Commission 


appointed. More energy will be spent in taking evidence : 


and in making a report, brilliant or otherwise. There will 
then be no energy left to carry out the reforms. 


How to Tackle the Problem. 

The problem will have to be tackled in a less spectacular 
way. Before reforming our educational system, badly as 
that requires doing, we must educate ourselves to demand 
a better educational system and determine how that system 
is to be obtained. Our forefathers started off on the 
wrong lines and since 1870 we have tended to get further 
away from the right lines as time goes on. During the next 
few years at least free State education will have to be 
provided for children whose parents formerly paid for it. 
That is a small reason, perhaps, for demanding a change, 
but it is.an opportunity for providing an improvement 
both in teachers and curriculum which should be seized 
with both hands. | 

The Aim of Primary Education. 

The above article had been written before Mr. Сил’ 
Presidential Address to the Institution of Electrical 
Engineers was delivered. In one section of this, it will 
be remembered, he emphasises the service which electrical 
engineers can render to the cause of technical education. 
- Noless great is the service that they can render to primary 
education. The progress of engineering depends on know- 
ledge and knowledge is imbibed mainly by the written 
word. It should be within the capabilities of all to read 
. correctly, to think correctly and to express their thoughts 
in correct English. To enable this to be done is the aim 
of true primary education. 

ГА 


Load Factor and Efficiency. 


SUPPLY engineers who regard their load factor as a 
measure of the efficiency of their undertaking will be 
interested in an article which appeared in '' Engineering ” 
a short while ago. Defining the load factor as the ratio 
which the average demand for a year bears to the 
maximum demand for the same period, or as the pro- 
. portion between the kilowatt hours actually generated 
in a year to those which would have been generated 
had the maximum load been carried during the same 
period, the writer goes on to contend that the coal con- 
sumption of a station is unaffected by the load-factor 
one way or the other. The useful coal consumption is 
directly proportional to the kilowatt hours turned out 
and it does not matter whether the output in a given 
time is the result of a steady load or a fluctuating one. 
Extra load, whether it comes at a time of heavy or light 
demand is equally desirable, providing that it can be 
carried without additional outlay on machinery or labour. 
The right thing for British electricity supply undertakings 
to do, therefore, is to increase the sale of electricity by 
every means in their power, when it will be found that 
the load factor will take care of itself. 


An Argument with Fallacies. 

Now, although we agree with the eminent correctness 
of the conclusion as the one true policy for the electricity 
supply industry, we must point out that there are certain 
fallacies in the argument. A station, the whole demand 
on which occurred during peak time, a condition which is 
even now approached by some lighting stations, might 
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be comparable in coal consumption with a station of the 
same output whose demand was spread evenly over the 
whole twenty-four hours. But on a broad economic basis 
there is no doubt which is the better, and the engineer 
of the former, regarding the minuteness of his load factor, 
would be neglecting his duty did he not seek means to 
improve it. For in the former case overhead charges, 
salaries, wages, and stand-by costs would continue to be 
incurred during long periods of light load, the majority 


-of the plant would be shut down altogether or inefficiently 


employed, and the undertaking would exhibit in full 
degree torpor rather than enterprise. 


К The Continuity Factor. 

WE have taken the arguments as they are given and 
criticised them. But it will be noticed that the usual 
definition of load factor on which they are based, neglects 
the amount of plant installed. In the hypothetical 
station where the whole af demands is concentrated into 
one hour of the day, this factor cannot be neglected, 
though it may not appear in the calculation. To jeopar- 
dise the continuity of supply by not providing sufficient 
spare plant is always unwise ; in the case of this particular 
station it would be suicidal. And this necessity would 
to some extent vitiate a comparison of the coal costs 
between this station and one with a better load factor 
where need for considerable spare plant would not be 
so great. | 

Mildish Heterodoxy.- 

IT is evident, however, that the writer's heterodoxy 

is of a very mild variety, for he holds up Shanghai, with its 


load factor of 51:5 per cent, as a shining example to our 


own industrial towns, so that even in his view a high load 
factor may be a matter for congratulation. The fact is, 
of course, that a high load factor follows successful attempts 
to increase the amount and diversity of the load, so that 
altogether, apart from its effect on coal or other costs it is 
a measure of the enterprise and good management that is 
being employed in conducting the undertaking. We 
confess that we shall continue to be interested in this 
figure, and we have no doubt that our example will be 
followed by many supply engineers. 


Eggs and Electricity. 

IN a concluding paragraph the writer of the article 
which we have just been discussing has a word or two to 
say on the subject of tariffs, a subject even more burning 
and involved than that of load factors. He argues against 
the '' scientific " tariff ; so have we. But he also objects to 
the two part tariff on the ground that eggs are not sold 
by that system and that electricity should be. May we be 
forgiven for pointing out that the cases are not analogous. 
The consumer of eggs is supplied from a box in which the 
concentrated efforts, over along period, of many hens have 
been collected. The time and extent of the demand does 
not matter to the grocer, though it may be pointed out 
that when the supply of eggs is short, as now, the price 
goes up so that service charges have some effect If, 
on the other hand, to supply the demand for eggs it 
was necessary to keep a battalion of hens te lay fast or 
slow, night or day, as the consumer required, there would 
be every justification for imposing a service charge. . And 
this is why we support the two part tariff. Fundamentally 
there is nothing complicated about it (all the complications 
have been introduced by those who ought to know better) ; 
and it is economically sound. | 
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A New Type of Direct Current Machine. 


By ALEXANDER ROTHERT. 


The author describes a new design of direct current machine for which a great saving in active material is claimed. Other advantages 
ave a reduction in the voltage per commutator bar, an increase tn the number of bars, and a lower minimum voltage. 


Details of the 
methods of construction employed ave given, together with a full data sheet for a x ooo RW turbo-generator. 

The flat ring machine, similar to the old Schuckert type, the drum armature, can equally well be employed. Thus a 
with rows of poles, one on each side of the armature, if built  turbo-generator for т 000 kW, or more, can be built for 
with a toothed armature with the windings placed in 3000 revs. per min. at 230 V, a thing hardly possible with 
slots, presents many advantages compared with the usual a drum armature without special arrangements; (4) an 
drum type dynamo, and these advantages are both econo- important “selling point ” is the fact that any single arma- 
mic and technical Fig. r shows in section the upper ture coil may be repaired without dismantling the other 
half of such a machine with its shaft. In this sketch coils; (5) the armature winding is very simple and cheap, 
I denotes the armature coil wound round the armature as all the three or four coils in one slot, may be wound 
core with its inner supporting ring, 2 the pole piece of simultaneously. The winding consists of flat wire, which 
laminated iron, 3 a field pole core, 4 the field coil, 5 the is easily wound by hand, all three or four wires together. 

yoke, 6 the commutator, and 7 the shaft. This armature winding will be cheaper than the former 
After having calculated a complete line of machines, wound armatures coils, usually employed on drum 

varying in output from a few to several hundred kilowatts, machines, while the cost of placing the former wound coils 

I obtained a saving in active mgterial of some 25 to 35 per in the slots is entirely saved.. 

cent. as against the most economical drum type machines - 

I know. My machines, instead of having a strong axial 

ventilation, as usual to-day, are naturally ventilated— 


i.e., they have no special ventilator, which means a saving 
in efficiency. 


Building Up the Armature Core. 

As regards the building up of the armature core, according 
to my idea an endless strip of iron would first be wound on 
the inner core support as a continuous spiral, without paper 
or varnish between the layers; the slots would then be 
milled, or otherwise machined out; the necessary rounding 
being obtained by filing or grinding. The endless strip 
would then be unwound again, the burr being taken off 
automatically during unwinding ; then it would be wound 


| How Active Material is Saved. 

The saving in active material is obtained mainly from 
the smaller diameter of the yoke, from the smaller mean 
length of the armature wire and from the better cooling con- 
ditions. About 25 per cent. economy is obtained when the 
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FIG. 1. 
machine is built with interpoles. 


machine, having six poles on either side of the armature, 
would have altogether twelve interpoles, six on either side, 


Fic. 2. 


= © 
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For instance, a six pole 


if provided with the full number of interpoles. My 
machine, however, allows of an economy in this respect, as 
it would have only six interpoles, three on either side. In 
this latter case I obtain about 35 per cent. economy. 

As will be understood by looking at Fig. 1, my machine m 
has the advantage that the field coils are not heated by the Section along line AP 
hot air projected from the armature. Although the Pieca,- Жу. 
armature diameter is greater than that of the usual type on again, this time being varnished on the underside for 
of d.c. machine, the outer diameter of the finished machine insulation or a strip of paper would be wound in with the 
is considerably smaller, and the total weight less, which ifon for the same purpose. Thusinclined slots are obtained, 
in many cases may be of importance, where the space Or гедцсіпь both noise and vibration. Near the spider arms 
the weight is limited—for instance, for ship propulsion, the slots may be made specially inclined to make room 
вартага ЄН: | for the arms inside the ring, as shown in Fig. 7 (coils 1b). 

Technics Айтама... (6) Owing to this way of building up the iron core, no 
The technical advantages are the following, and some of expensive punches or dies are required, and (7) there is less 
them may prove of particular importance for high-speed waste of sheet iron, as only the slot space is lost, and no 
machines : (т) the voltage per commutator bar is only half, other waste occurs. (8) The armature will easily stand 
as compared with the drum armature ; (2) the number of centrifugal forces; (9) the armature core can be ventilated 
commutator bars can be twice as many, and (3) the by air spaces. Thus (8) and (9) in Fig. 2 are the so-called 
minimum possible voltage is half. The arrangements for ventilating ducts, (8) being right in the middle of the core, 
doubling the number of commutator bars, as used with radially, the air reaching this duct by the axial duct (9) 
* The author, a former professor of electrical engineering at the between the core and its supporting ring; (то) are the 
Polytechnic School of Lvov (Lemberg), before the war the only teeth. A further advantage (9) is that the teeth may be 
Polish technical high school, is known in electrica] circles in Europe 


is Kne ventilated by radial air ducts, as shown in Figs. 3, 4, and 4a. 
chiefly by his armature reaction diagram for alternators. He spent 
a few years in Great Britain as chief designer of the British Electric 


These ducts cool the armature just at the hottest part, where 
Plant Co, and until the war was a member of the Institution of 105 of theheat is generated. This ventilation of the teeth 
Electrical Engineers. 


is possible owing to the fact that the teeth on the outer 


FIG. 44. 
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part of the armature are not highly saturated, the teeth being 
far wider outside than inside, as will be seen in Fig. 4, and 
also in Fig. 5. Fig. 5 shows the armature cross section 
through to the shaft. Іт is а slot, то a tooth, I are ordinary 
armature coils, while Ia is a coil divided on-the inner part of 
the winding to make place for a spider arm. To avoid this 
difficulty the coils in the vicinity of the spider arms may 
be made inclined instead of radial as mentioned already 
and shown in Fig. 7, by the coils 15. Fig. 5 shows an air 
duct between the core and supporting ring, while Fig. 7 
a non-ventilated core. ' | | 

In placing the slots on one side of the armature halfway 
between those on the other side (see Fig. 8) twice the 
number of armature coils per slot may be used, as, for 
instance, six coils per slot in these conditions will commutate 
as if there were only three per slot in an ordinary machine. 

In practice the armature will not be a '' flat " ring, but the 
armature coils will come out practically square, thus secur- 
ing the shortest mean length of conductor for a given core 
section. For the largest machines calculated (see data sheet 
below) the armature coils will be about six inches square 


Fic. $. 


Fic. 6. Fic. 7. 


. ^ Pole Piece Design, 

The poles would be round ones, and the pole pieces lami- 
nated, cut without waste of materiz1 out of complete rings, 
wound from flat iron and rivetted before being cut. All 
the pole pieces on one side of the armature form one 
system, and are connected, for stiffening purposes, by non- 
magnetic rings, placed inside and outside, if necessary these 
can also be inserted half way, as shown in Figs. 1 and 6, 
in which 3 is the pole core, 2 the pole face and 12 are the 
non-magnetic stiffening rings. Owing to this rigid design 
of the pole pieces they can be fixed to the poles by one bolt 
only per pole m | | 

Windings for Large Machines. 

For large machines the armature winding will be a bar- 
winding which, as regards ventilation is particularly 
advantageous, as will be seen from Figs. 9 and ro. In 
these two diagrams the armature bars are shown placed 
in the slot on edge, similarly as in the ordinary drum 
armature, but, of course, in one layer only, instead of two. 

The connections from bar to bar, on the outside of the 
armature can be soldered very cheaply in a solder bath 
by slowly revolving the armature, or they can be riveted 
or electrically welded to form an excellent means for 
providing an effective ventilation of the whole machine. 
The connector, if made fairly wide, as shown in Fig. 9, 
will not only give good ventilation, but owing to its great 
cooling surface will carry away most of the heat generated 
in the winding. | 

Current Density in the Armature. | . 

The armature, provided with such connectors and 
with ventilated teeth, as shown in Figs. 3, 4 and 4a, will 
stand current densities far higher than are possible in 
drum armatures. The dimensions of the machine, as 
shown in the data-sheet below, do not take into account 
this extra ventilation due to the connectors, or to the 
teeth being ventilated, so that in reality the ouput. of 
the machines may be considerably greater than shown, 
for the same weight. | 
| The connections, if made as in Fig. 10, with ends pro- 
jecting sideways, may afford a good ventilation for the 
field coils. As regards the ventilating ducts for cooling 
the core, shown in Figs. 9 and ro, the access of the air 
to the central duct in the core may be made also by holes 
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through the middle of the inner . 
core support (see Fig. 10) to im- 
prove the cooling of the inner 
part of the armature winding, 
instead of only from the two 
sides of the axial duct, as shown 
in Fig. 9. ! 

Fig. тт shows how for bar- 
wound armatures the connections _ 
to the commutator can be brazed 
or welded to the armature bars. 
This must of course be done for 
each armature bar before insulat- 
ing and binding together the bars 
lying in one slot. _ M | 
Mechanical Arrangement. | 5 

Considering themechanical arrangement of thearmature, 
the spider arms between the armature core support and the 
hub may form one piece with the core support and ‘the 
hub, or they may only form one piece with the hub and 
fit into grooves provided in the core support, the spider 
with the hub being thus fitted into the ready wound 
armature or, if there is very little room inside the armature, 
the spider arms may form one piece with the core support 
and may fit into corresponding grooves in the shaft, the 
latter being fitted into the ready made armature. If 
necéssary the hub may be placed sideways as shown in 
Fig. 9 to enable the armature winding to be put in, as 
in the case of a bar winding the shaped and insulated 
groups of bars have to be shifted from inside into the 
armature slots. 

The following data is for a 1000 kW turbo-generator 
constructed according to the design described in this article. 


All dimensions (except where distinctly stated) 
in centimetres and kilogrammes. | 


Output in kilowatts .. js T I 000 
Revolutions per minute os 3 000 
Volts .. А ae $a 230 
Number of poles on either side T 4 
Armature core : Outside diameter .. 60 
Armature core: Inside diameter .. es 35 
Armature relation : Inside to outside diameter 0:582 


Armature ventilating duct inside core between core 
and core support Ss vs X 2 


Axial length of core .. T Ps 16:5 
Radial ventilating duct in addition .. 2:5 
Radial length of laminations I2:5 
Number of induced conductors 74 
Number of commutator bars 74 
Number of slots on either side 74 


Number of conductors рег slot .. px т І 
Slot dimensions : width T 
Slot dimensions: depth, including 
Width of tooth—minimum 

Width of tooth—maximum .. 


wedge .. .. 3 


= — 
=== 


Ес, 9. 


Inside diameter of wound armature 


T “+ 25 

Available room inside per slot (compare with width 

of slot) y ix P "T m : 1-06 
Size of conductor, bare, millimetres .. 325X25 . 
Size of conductor, insulated, millimetres .. РЕ 
Current density, атр. /sq: mm. 77 
Mean length of armature conductor 80 
Flux per pole in armature, no load — 
Flux per pole X 10%, at full load 2X315 
Air gap, on either side of armature va 0:6 
Length of pole piece іп percentage of pitch 65 per cent. 
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Average length of pole piece in centimetres - 24:3 Iron : 
Average length of pole piece іп relation to radial | Armature (gros) .. .. .. je. .. 292 
length of laminations : 55 icd $e 1'95 Laminated pole pieces* — .. s 2 js 67 
Thickness of pole piece . ..  ..  ..  .. 40 Solid steel poles...  ..  .. 370 
Length of poles and interpoles $e eA 26:5 Solid steel yokes .. e + 298 
Diameter of round pole КЕ се E: " 17 Solid' steel interpoles zm 61-2 
Thickness of interpole core .. | Total iron weight .. : I 088-2 


à $e v 3:0 
Average tangential length of interpole pole piece .. No pole piece 


Its relation to average slot pitch  .. £s te 1:49 
Interpole pole piece covers, percentage of neutral 
zone wd st з m - гә 23 
Estimated average dispersion factor for poles $5 I:17* 
Estimated dispersion factor for yoke má ёл I:2* 
induction and field ampere-turns at fall load ; 
Inauctions in kilolines per cm? : 
Yoke T "n X" E^ T a 14°5 
Poles, estimated average .. є% 2s m 16:3 
Air gap ET as — ба js we 9:7 
Teeth—maximum (apparent) vs Ks - 244 
Teeth—minimum .. ёз oF ps dud 15:6 
Teeth—average ys ix n vx M 18 
Armature core 2 ме T $a NT 17 
Ampere turns for total circuit (per pair of poles) : 
Yoke 84 - x s s 935 
Poles eis Р E "s es 3 250 
Air gap i - 9 300 
` Teeth Ps “Ж I 200 
Armature core эе 3 730 
Total ampere-turns, without armature reaction 18 415 
Total ampere-turns, with armature reaction 22 500 
Armature ampere-turns .. 20 800 


Relation of total ampere-turns without reaction to 
armature ampere-turns 
Cross section of shunt coil 


es ©» se 0-89 
.. 5 coils p. pole, each 4:2 X 3'I 
12 turns per 
Cross section of interpole coil | соп, 
1:7X 2-1 copper 
Mean length of turn : Ee 


Shunt coil 66-9 
Interpole coil Я x - ba 42:3 
Shunt wire, bare, mm. es 55 id vs 2:5 


inre e 2:8 
Shunt wire, insulated, mm. i square wire 


Exciting current, amp. a s 13:7 
Amp. /mm.? current density, shunt coil 2:3 
Shunt wire section too ample, in per centage I3:5 
Interpole winding : 
Interpole ampere-turns in excess of armature 
ampere-turns, per cent. .. ve ёт» 30 per cent 
I2 
Turns рег сон Bi 4 coils in parallel 
Copper section, bare, mm. ek ud 1'7X2'I 
Copper section, insulated, mm. .. Ps T bare 
Current density, атр. /sq. mm.  .. -" {3 32 cene 
Excess space left for interpole coils .. £s 22 0:51 
Diameter of free space inside poles .. T н 23-1 
Maximum outside diameter] of machine, about .. 88 
Maximum diameter of armature "e 66-5 
Maximum peripheral speed, m./sec. . T 104:5 
Reaction voltage T e 7 : 8-5 
Ampere-conductors, per ст. .. 558 
sses in Watts : 
Armature iron, teeth _ 9 850 
Armature iron, core.. 4 950 
Armature winding, I*R 9 600 
Interpole winding, I*R 3 040 
Shunt winding, i.e. n Vx vis zs 3 160 
Total efficiency (including all other losses), per cent. 95:5 
Weight of active material in kilogrammes : 
Copper : 
Armature winding .. as D vs es 80 
Shunt winding 230 
Interpoles .. ee ane з we З 121:4 
Total copper weight is =з ji xi 431-4 


* Probably slightly too small. 

f These figures are rather small, although the coil dimensions have 
been calculated pretty amply ; the space between poles can easily 
be sufficiently increased by placing the poles slightly outside of the 
middle of pole face. This '' excess space " means that the space 
between main pole coils, left for placing the interpole coils, is so 
much in excess of the interpole coil thickness—4.e., the total clear- 
ance left after fixing the interpole. 

$ This maximum diameter provides for a sufficient outward ex- 
tension of the yoke to obtain a partly blinded design, protecting the 
shunt coils and the armature, 

In special cases the overall outside diameter can be reduced to a 


trifle in excess of the maximum armature diameter given in line 
below. 


‘Iron sheet for the turbodynamos. 


The energy losses shown are cclculated for ordinary 
3:5 W iron (3:5 W loss per kg. at 50 cycles for B — 10 000 
lines per cm.?) for the motors, and special 2 W silicon 
For the motors 
with the 3:5 W iron sheet a formula of my own has been 
used for the estimation of the iron losses. The formula 
supposes that the loss is proportional to В? both for 
hysteresis and eddy currents, that in the core there are 
only hysteresis losses, and in the teeth only eddy current 


(Formula for core loss per kg. in watts: 6. ( B ) E: 
10000] 100 


where а means the number of alternations per second.) 

losses, according to the following formula: Loss in teeth 
В \? ( а M 

то 000/ ` \roo/. 

As will be seen from the formula, the core loss is pro- 


portional to а the number of alternations per second, and 


per kg. in W: 20. ( 


is supposed to be T7 times greater than the 5:5 W. 
test figure, while in the teeth the loss is proportional to 
a* and taken to be cs 5°7-fold greater than the test 


figure 35.1 » 

In comparing the figures of my machines with those of 
the usual type of drum armature dynamos, a considerable 
saving in active material will become apparent. This 
saving will become greater yet, if all the ventilating possi- 
bilities, as described above, are made use of. 

Some Weak Points. 
My machine has, of course, some weak points, such as 


‘the necessity of centering the armature axially and of 


taking into account a certain end thrust in the bearings. 
Also the balancing of the armature will present some slight 
difficulties. Both these weak points are, however, of no 
great importance, as is best proved by the fact that for 
many years machines of similar type (Schuckert, Brush) 
have with great success been built and used the world over. 
For quite small machines the flat ring type, as described, 
will hardly be very practical; the larger, however, the 
output, the more will the advantages of this type of 
machine become apparent. | 

Owing to the abnormal conditions in economic life 
prevailing after the war, I had no chances of making a 
test with these flat ring machines, although I obtained a 
Swiss patent for my idea. In publishing the above data, 
I wish to draw the attention of dynamo designers to the 
advantages inherent to this type of machine. So perhaps 
my idea will evcntually bring forward some progress 1n 
dynamo design. 


Wires for Electrical Instruments. 

A tentative Specification for ENAMELLED PLAIN COPPER WIRES 
FOR ELECTRICAL INSTRUMENTS AND APPARATUS (No. 156, 1922) has 
been issued by the British Engineering Standards Association. 

This is a tentative issue in the sense that the Committee found 
that sufficient information was not available to enable them to 
draw up a complete Specification. At the same time it was felt 
that the Spccification would be of considerable assistance to both 
makers and users. 

The present issue does not cover the composition of the enamel, 
but certain tests are specified on the covered wire which the enamel 
is required to stand. Dimensions are given for both the bare and 
covered wire, the sizes of the bare wire corresponding with the 
List of Bare Anncaled Copper Wire (B.S.S., No. 128, 1922), although 
the smaller and larger sizes are not included. 

Constructive criticism on this tentative Specification would be 
welcomed at all times by the Secretary of the Association, 28, 
Victoria Street, Westminster, S.W.r, from whom copies can 
obtained, price rs. 2d. post frce. 


* Probably slightly too small. 

ft It would be interesting, by the way, to compare the figures 
obtained with my formulae with the results of practical tests made 
on the regular type dynamos, and I should feel much obliged if 
comparative results were published. 
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Automobiles at Olympia—Some Electrical Equipment. 


By RAYMOND J. MITCHELL, A.M.I.E.E., A.M.I. Mech. E. MLA. En Eto. 


To the engineer with a taste for looking into the future it is 
obvious that the logical final outcome of practice in automobiles 
design will tend more and more towards cars which some day 
or other will be all electric. Already the designer has proved 
by experience that electricity offers the only practical solution 
of such problems as ignition, starting, lighting, and warning, 
whilst for such further applications as transmission, braking, 
speed indication, and fuel pre-heating—to mention only a 
few possibilities—the merits of- electrical methods are 
already having attention. No electrical engineer looking 
round the show at Olympia and the White City could fail to 
be reminded of the essential difficulties of making a really 
silent “ luxury ” car in the fact that a never-ceasing battle 
between vibration and workmanship is involved from the 


condition that propulsion is ensured by a series of fairly. 


violent “ thumps " as the ignited charges expand suddenly. 
against the piston heads, The requirements of the automobile 
engineer will obviously be met ideally by the continuous torque 
of a pure electric motor just so soon as the long desired 
forty-watt-hour per pound accumulator becomes available. 
Then most cars will be electric! Meanwhile let us return 
to cats with engines in them. 


Tendencies in Ignition Apperatus. 


Evolution is busy in the field of ignition devices. The most 
marked indication is the competition of the battery-cum-coil 
system with the magneto, a tendency not restricted to small 
and cheap cars, but on the contrary employed by makers of 
such renown as Rolls-Royce, Talbot-Darracq and Wolseley, 
amongst others. The justification of the choice lies in increased 
simplicity, somewhat easier starting, and a reduction in 
initial outlay, the first reason having by far the most 
weight. A few years ago it was assumed that the magneto 
was the ultima thule of ignition achievements, incapable of 
improvement and in fact not needing any. Immense strides 
have been made by battery makers in the interval, resulting 
in accumulators capable of discharges at practically the short 
circuit rate without injury, yet retaining the essential 
features of durability and moderate weight (12 Wh. per Ib. 
at the 5-hour rate). This development, coupled with greatly 
improved detail design, has enabled the coil-cum-dynamo and 
battery ignition system to hold its own as described. Typical 
equipments on this system were shown by Rotax, C.A.V., 
Picard, Brolt, and Marelli. In each of these layouts the 
distributor is mounted on the dynamo, and has its shaft driven 
by a skew gear thus conducing to silence, accessibility, and 
very compact assembly. The coils, which are supplied for 
these equipments, are exceptionally well insulated and usually 
so totally enclosed by moulding compound as to be completely 
waterproof. It will be understood that the single make-and- 
break system of contact on the primary winding is universal. 
Considerable ingenuity is apparent in detail design, as for 
example on the M.L. magneto, which is designed to force a 
strong current of air through the annulus in which the high 
tension current is distributed to the plug leads; this is to 
prevent the accumulation of nitric fumes in the spark gap 
which would obviously cause very faulty insulation. Amongst 
magnetos generally the new B.L.I.C. with its stationary 
armature made up of carefully laminated stampings deserves 
special notice. The magnet is made of a cobalt alloy steel 
possessing—it is claimed—six times the normal ability to 
withstand demagnetising stresses and rotates between pole 
faces forming the lower portion of the armature iron circuit. 
Many advantages are gained by this construction including a 
non-rotating contact breaker, ability to be run at extremely 
high speeds, and a weight only about half that of a normal 
machine. The B.L.I.C. magneto should have an extensive 
application on aeroplane engines where the utmost attainable 
reliability is so important. 


Combined Units making Progress. - 


The tendency to combine functions in one machine is gaining 
ground as exemplified by the B.T.H. “ Mag-generator ” which 
is both a magneto and dynamo, constructed with permanent 
field magnets, the armatures being geared to run at the same 
speed. By this means a cheaper and more compact unit is 
assured for smaller cars. In the States, and over here 
to some extent, attempts have previously been made to design 
satisfactory double purpose electrical units, but usually with the 
xesult that desirable features for one or both functions were 


sacrificed. These difficulties appear to have been overcome, 
hence the appearance of such developments as the C.A.V. 
* dynamotor" which works as a series wound motor when 
starting the engine, and a shunt-wound generator 
for battery charging. The ''Paris-Rhone ' machine to be 
seen on the S.L.I.M. car is another example of the same type, 
being mounted directly on the cardan shaft line and therefore 

‘geared " one-to-one to the crankshaft and avoiding the 
noise of the usual geared drive and its occasional uncertainty. 
Mention should be made of the Simms '' Hiwaylite ’’ magneto 
dynamo set in which batteries are eliminated. It is intended 
for use on utility vehicles having oil side and tail lamps which 
suffice for legal purposes when standing. When running the 
magneto dynamo gives an adequate output for two large 
headlamps. 

Electrical Transmission. 

Two cars, the “ Magnetic ” and the “ British Ensign," both 
of the highest grade and British, are equipped with the 
extremely interesting Entz transmission which replaces the 
gear-box for all forward running, a reverse gear being fitted 
because it is cheaper and more convenient than arranging 
field or armature reversal for this purpose. А short account 
of this unique arrangement is warranted. The engine crank 
shaft is bolted to the field frame of a dynamo, the armature of 
whic his concentric with the cardan shaft, so that it revolves at 
the same speed. Behind this armature and on the same shaft 
is the armature of another dynamo machine, the field of which 
is stationary. The first machine may be regarded as a 
dynamo, and the second as a motor. After starting the 
engine (by energy from a battery which is charged from the 
system), the field of the generator is weakened whilst the motor 
field is fully excited, hence maximum slip between the arma- 
ture of the dynamo and its field and a heavy current in the 
motor circuit which produces maximum torque for starting. 
Progressively the fields are brought more nearly equal and 
then the motor field is weakened as compared with the 
generator field thus giving a range of torques and equivalent 
speeds until the “ top " speed is reached when only a small 
slip takes place between the dynamo armature and its fields, 
thus both enabling sufficient torque to be transmitted and 
serving to charge a battery by the current generated. .The 
motor is cut out of the circuit on this speed. Effective 
braking is obtained by short circuiting both dynamo and motor 
fields on themselves through a variable resistance. A neutral 
position with the engine running is obtained by short circuiting 
the generator field, the generator armature through a resistance 
and the motor field in series with the motor armature. The 
writer has witnessed as a passenger the truly remarkable 
gamut of speed control which the Entz transmission gives 
and considers that its merits warrant an extensive application 
of these principles in due course. , 

General Items. 

Much work has been done in producing warning signals 
which give a loud but musical note and the latest examples of 
the “ Klaxon ” are notable in this respect. Itis not generally 
realised that a loud noise ca» be a nearly pure note with but a 
slight admixture of harmonics, but this desirable condition 
(as in the syren) is given by the new '* Klaxon." Other items 
of electrical interest noted were a heating element (the 
'' Instanter ’’), designed to fit into the induction pipe and 
operated from а 12 V starter battery. Half a minute's 
heating suffices to warm the inlet passage of the carburettor 
enough to ensure easy starting on cold days. Regarding 
lighting a lamp claimed to be “ anti-dazzle " in effect was 
shown—called the “ Moonbeam.” Much work is being done 
in this field and one solution known to the writer will shortly 
be marketed, its trials having been satisfactory. From this 
slight account it will be evident that electricity is not lagging 
in the field of automobile engineering. 


A Visit to the G.E.C. Witton Works. 


The BIRMINGHAM AND DisrRICT ELECTRIC CLUB paid a visit to 
the Witton Works of the General Electric Company last Friday. 


* The members were particularly interested in the Development and 


Research Laboratories, and also in the new 22 000 КУА set under 
construction for the Birmingham Corporation. After the visit the 
usual monthly meeting was held, when there was an animated 
discussion upon the paper read at the previous meeting by Mr. 
F. R. Unwin, on * Alternating Current Apparatus.” 
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The **Detrick " Suspended Arch for Boilers. 


/ FROM A SPECIAL CORRESPONDENT. 


There is now coming on the British market the 
suspended arch of The M. H. Detrick Co., of Chicago, the 
European sale rights of which have been secured by The 
` UNDERFEED STOKER Co. 

The ‘‘ Detrick " arch has been used extensively in America 
during the past few years in modern power station work, 
especially in connection with the recent huge mechanical 
stoker installations, the size and width of which is tending 
continually to increase still further to keep pace with the 
latest types of water-tube boiler. A fire-brick arch, from the 
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Fic. 1.—'‘ DETRICK" FLAT ARCH WITH FAN IGNITION. 


point of view of steam generation, is essentially the roof of 
a furnace, and its function is to act as a reservoir of heat and 
so facilitate the combustion of the fuel, and also to direct 
the flow of the hot gases. The arch in this connection is 
of great antiquity, and was the original invention in 1796 of a 
man named Thompson, of whom nothing is known except 
‘that he discovered both the firebrick arch and the method of 
admitting excess air at the back of the furnace with the object 
of preventing black smoke, constituting a considerable 
improvement on Watt’s original smoke preventing furnace 
of 1785. 
Disadvantages of the Ordinary Arch. 


. The ordinary fire-brick arch, as used to-day in every British 

power station, sprung between two parallel walls constituting 
the combustion chambers of the water-tube boiler, has a 
number of serious practical disadvantages. In the first 
place it cannot be constructed of a greater width than about 
9 ft., whilst the distance between the side walls of the modern 
water-tube boiler is already say, 31 ft. 6 in., and will probably 


Fic. 2.—FRoNT VIEW OF ARCH SHOWING METHOD OF SUSPENDING 
ARCH CASTINGS AND TILE. 


be still greater in the near future. Consequently the mechani- 
cal stoker equipment has to be installed in a number of separate 
units side by side, with short main walls between, connected 
by a series of short sprung arches. 

Thus, taking as a typical modern British installation, the 
Babcock and Wilcox boiler of 90 ooo Ib. evaporation, at 
Manchester which burns over 14,000 lb. of coal per hour and in 
which the distance between the extreme side walls is 31 ft. 5in. 
This is fired by four separate ‘‘ Underfeed’’ self-contained 
travelling grate stokers, each housed in a combustion chamber 
5 ft. 7 in. between the side walls, joined together by an ordinary 
spring arch, the three intermediate side walls necessary for 
the four 5 ft. 7 in. arches each being 2 ft. 5 in. in width. This 
means in the first place a great waste of valuable combustion 
space is caused by the intermediate walls. Thus,in the case of 
the installation at Manchester, the three walls necessary to 
support the four arches have a total width of 7 ft. 3in. This 
width, which ought to be utilised in the form of effective stoker 
grate area, corresponds to the loss of combustion of 3 750 Ib. 


of coal per hour. The complications due to the installation 
of four separate mechanical stokers instead of one wide stoker 
result in a loss of efficiency, and unless great care is exercised, 
increased capital outlay. 


The Theory of Arch Design. 


Again, the curved shape of the arch necessary to support 
the weight is not theoretically the correct shape, as the hot 
gases tend to collect at the centre, the highest point of the 
arch, and be deflected through the middle portion only of the 
boiler tubes, instead of evenly in every portion. The shape 
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Fic. 3.—FAN END CONSTRUCTION SHOWING METHOD OF . 
HANGING TILE. 


is also wrong in the sense that more heat is deflected downwards 
at the two sides of the furnace and less in the middle, whereas, 
if anything, the reverse should be the case, as the coal tends to 
bum more quickly at the sides of a travelling grate stoker than 
at the middle. In fact, arches have hitherto been designed 
and erected on purely rule-of-thumb lines, whereas the proper 
design of an arch for the special conditions is essential for 
efficient combustion. Another objection to the sprung arch 
is the difficulties inherent in its construction. It is compli- 
cated to erect, requires very skilled furnace bricklayers, and 
its weight results in a heavy thrust outwards on the side 
walls of the combustion chamber, which have to be strengthened 
by means of stays and tie rods. When any repairs are 
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FIG. 4.—ASSEMBLY OF FAN IGNITION ARCH, ТҮРЕ D. 


required the arch has to be entirely rebuilt, a costly 


proceeding. 


Details of the ** Detrick” Arch. 


All these disadvantages are, it is claimed, obviated by the 
'' Detrict'" suspended arch, invented in 1912 by Mr. M, H. 
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Detrick. This consists essentially of a series of heavy steel. 


beams stretched across from wall to wall over the top of the 
combustion chamber, supporting special interchangeable 
hanging firebrick blocks, attached to cast-iron supports. 
These are suspended from the steel beams by means of an 
inverted tee slot, forming a flat arch which can be con- 
structed of any required width without the slightest difficulty, 
as it simply depends on the strength of the supporting steel 
beams which are, of course, entirely protected from the heat 
by the firebrick blocks. A flat arch of this description has the 
great advantage that it can be set at any angle, and combina- 
tions of arches which would be impossible with the sprung 
arch, can beerected, whilst no stays and tie rods are necessary, 
and the passage of the gases through the boiler tubes and the 
deflection of the heat in the furnace is theoretically correct, 
resulting in increased efficiency of steam generation. 


|! | Constructional Feetures. | 

The construction of the Detrick suspended arch is shown 
in detail in the illustrations ; Fig. 1 being a typical general 
arrangement. The heavy steel supporting beams are fixed 
perallel with the boiler front, resting on the supporting side- 
walls, as seen in Fig. 1, and in detail in Fig. 2, the distance 
between—that is, the width of the arch—being anything 
that may be required, and, as already stated, simply depending 
on the strength of these steel beams. Hanging to these steel 
beams, at right angles, and parallel with the stoker, are a 
series of cast-iron supports of '' arch bars ” for supporting the 
firebrick blocks. These are suspended, as seen in Figs. 2 and 3, 
so that the arch bars are perfectly free to move. . The method 
of attachment to the steel beams, and of the fixing of the 
suspended firebrick blocks, is shown in detail in Fig. 2, and 
especially in Fig. 3. Fig. 4 shows the ' D fan end ” con- 
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ЕС. 5.—DIAGRAM OF ERIE City BOILER AND TYPE STOKER. 


struction, which is the latest design for the end of the arch 
and for the ignition arches, to avoid too wide a sweep at the 
end of the arch, the radius being 15 in., and the face of the 
block 5} in. by 7 in. 

After the main steel beams and the cast-iron supporting 
sectors have been erected, the corresponding firebrick blocks 
are simply slid into position, each block swinging like a pendu- 
lum, and the whole mass being moved as required, no skilled 
labour is necessary. The ends against the side walls are 
then packed with loose, dry asbestos, as shown in Fig. 2, so 
as to allow for ample expansion and contraction without 
difficulty, there being no strain on any individual block due 
to the movement of the arch as a whole. One of the obvious 
advantages of this method of construction is the fact that any 
burnt block can be replaced in a short time without trouble 
by simply. sliding off a few of the neighbouring blocks and 
replacing the damaged block. The whole arch, therefore, can 
easily be maintained in a state of perfect repair and efficiency, 
which is quite impossible with the ordinary sprung arch. 

How Burning is Obviated. 

The chief trouble to be obviated is the burning of the end 
of the arches, and the M. H. Detrick Co., as a result of their 
long experience, have evolved a number of designs to overcome 
. this difficulty, of which Fig. т and Fig. 4, the “ fan" con- 
struction, already given, are examples. Each installation, 
however, has to be considered on its merits, and the correct 
design installed to suit the particular conditions, this flexibility 
of design being, of course, another advantage of the '' Detrick ” 
arch. A point also of the greatest importance is the quality 
of the firebrick blocks, and here again the long experience of 
the Detrick Company enables them to supply the best quality 
suitable to the conditions, the material being mixed, ground, 
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and burned on the most scientific lines. The blocks are small 
in size so as to obtain a uniform high quality, the No. 13 block 
only 3 in. thick, being generally used, whilst a most thorough 
system of inspection of the finished blocks is carried out. 


The Price Question. | 
As regards the question of price, the “ Detrick " arch ig 
apparently more expensive because the first cost is greater 


than the ordinary sprung arch, but in reality, calculated in . 
the only correct way, over a number of years, the '' Detrick ” 


arch is much cheaper, quite apart from the increased efficiency. 
In the first place, the usual method of reckoning the cost of 
the sprung arch often does not include the iron stay and tie 
rods. Also, as a rule, a proper record is not kept of the cost 
in labour and material of the almost continual mínor repairs 
necessary for the sprung arch. As is well known by bitter 
experience, the ordinary firebrick sprung arch is subject to 
very considerable wear and tear from expansion and contrac- 
tion troubles and the burning away of the firebricks, the tem- 
perature of the furnace often reaching 2 700? F. Apart from 
the continual minor repairs the sprung arch has also to be 
entirely rebuilt at short intervals. Under very bad conditions 
this may be required even in a few weeks, but roughly for 
average conditions the life of the sprung arch can be taken 
as 6 months. A ''Detrick ” arch will last about 9 months 
without any attention at all, and it is then generally necessary 
to replace 25 to 30 per cent. of the firebrick blocks, which 
for a 9 ft. furnace takes about 6 hours, whereas repairs to a 
sprung arch means the boiler being shut down for 3 to 7 days. 
If, therefore, the costs are taken over, say, 5 years, there 
is no comparison between the real cost of the sprung and the 
“ Detrick ” arch, the repairs to the latter being only a fraction 
of the ordinary arch. pod 

Again, it must be remembered that twe-thirds of the cost 
of the “ Detrick " arch is for iron and steel supports which, 
with any reasonable care, will last as long as the boiler, and 
must, therefore, be regarded in the nature of an investment. 

Fig. 5 shows. a typical American installation of the 
“ Detrick " arch. 


International Rating for Electrical Machinery 


The INTERNATIONAL ELECTROTECHNICAL COMMISSION method 
of rating electrical machinery (i.e., 50? C. rise continuous maximum 
rating with no sustained overload) was accepted at a plenary 
meeting held in 1913, and shortly afterwards the British Engin- 
eering Standards Association issued its Standardisation Rules 
(B.S. Report No. 72-1917) based entirely on the I.E.C. rating, 
and covering all sizes and types of electrical machinery with the 
exception of traction motors. 

Subsequent to the war, and in spite of repeated efforts, British 
industry has found itself unable to conform to these rules in the 
case of a considerable portion of the electrical machinery made 
in this country. In the case of motors and generators for ordinary 
industrial purposes, the fact that more than 95 per cent. of 


British business relates to machines for which the industry. 


demands a sustained overload (generally 25 per cent. overload 
for 2 hours) could not be ignored, and the Committee of the, 
B.E.S.A. charged with the revision of the British Standardisation 
Rules was faced with the necessity of departing from the reco- 
mendations of the I.E.C. 

At the express request of the British National Committee of 
the I.E.C., meetings of the I.E.C. Advisory Committee on Rating 
have been arranged to take place in Geneva from November 2oth 
to 26th, when the whole situation in regard to an International 
basis of rating for electrical machinery will be reviewed. 

In addition, it is expected that matters in connection with 
standard pressures for transmission and insulators will be dis- 
cussed at this meeting, and there will probably be an unofficial 
conference dealing with conditions necessary to secure public 
safety in the installation of lines for transmission and distribution 
of electrical energy. 

The following members of the British Committee will be present 
at the meetings:—Sir Richard Glazebrook, K.C.B. (Chairman of the 
British National Committee) ; Mr. Е. G. Batt; Mr. A. R. Everest; 
Mr, Frank Gill; Major H. C. Gunton; Mr. P. V. Hunter; Mr. J. S. 
Peck; Mr. C. Rodgers ; and Mr. Roger T. Smith (Delegate). 

Delegates from the United States are now on their way to 
Europe to attend the Geneva meetings. Dr. Mailloux, the 
President of the Commission, has reached Europe, and the following 
members of the American Committee are on the way to Geneva :— 
Mr. C. L. Collins; Gen. George H. Harries; Mr. H. M. Hobart ; 
Mr. F. V. Magelhaes; Dr. C. H. Sharp; Mr. C. E. Skinner; 
and Dr. S. S. Wheeler. 

The Indian Government will be represented by Mr. J. W. 
Meares. Col. R. E. Crompton, C.B., the Honorary Secretary of 
the I.E.C., will also be present with Mr. C. le Maistre, C.B.E. 
the General Secretary, and Mr. Percy Good, the Secretary to the 
British Committee. 
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Electric Locomotives for South African 
Railways. 


The decision of the South African Railways and Harbours 
administration to electrify the section of their main line track 
between Glencoe and Pietermaritzburg, a distance of about 
171 miles, has, as we bave already announced, resulted in the 
contract for the.supply of the locomotives being placed with 
the METROPOLITAN-VICKERS ELECTRICAL Co., 

The locomotives, of which 78 have been ordered, are 
designed to haul passengers and freight trains over, the 
electrified area and are so arranged that they can be worked 
alone or with other locomotives in multiple-unit controlled by 
one driver. 2 

The conditions which have to Бе fulfilled by the locomotives 
are as follows :— 

I. Three locomotives coupled together shall be capable of hauling 
a train weighing 1 800 short tons up a 1 per cent. grad ent at aspeed 


of 21 to 22 miles per hour, and hauling the same train on a level. 


tangent track at 36 miles per hour. 


2. The locomotives shall be capable of running at a speed of 


45 miles per hour without injury to any part. 

3. Three locomotives coupled together shall be capable of SACRE 
a train weighing 1 Зоо short tons on a rising gradient of 1 in тоо an 
attaining a speed of 22 miles per hour in 3 minutes. 

4. Three locomotives coupled together shall be capable of holding 
a train- of 1 640 short tons on a falling gradient of 1 іп 5o by 
regenerative action alone, 


Normal Duties. 


The normal duties which the Administration will call upon 
the locomotive to perform is for three locomotive’ coupled 
"together to haul a train weighing 1 430 short tons from Lady- 
smith to Pietermaritzburg, a distance of about 129 miles, in a 
little more than 7 hours, and in the reverse direction a train 
weighing not less than 625 tons, in about 74 hours. The loco- 
motives are to be capable of performing a round trip from 
Ladysmith to Pietermaritzburg and back under these condi- 
tions once every 24 hours for six days a week. The gradients 


on the line between these points are mostly in favour of the | 


loaded trains, the ruling gradient against the load being т in 65 
compensated. The ruling gradient for the trains returning 
from Pietermaritzburg to Ladysmith is 1 in 5o compensated. 
The loaded trains from Ladysmith to Pictermaritzburg have 
to travel down this gradient which, for trains in this direction, 
is equivalent to an average gradient of about 1 in 55. There 
are, however, a number of lengths of tangent track on a gradient 
ofrin 5o. During one part of the journey from Ladysmith 
to Pietermaritzburg the loaded train has to be taken down 
a gradient about 15 miles long which includes a number of 
short lengths of 1 in 50 tangent track. 

The maximum gradient on the section to be electrified is as 
much as 1 in 30 uncompensated, but these gradients occur on 
an old line which will principally be used as an alternative 
route in the event of the main line being blocked. Under these 
conditions the loads will be reduced to the capacity of the 
locomotives on this steeper gradient. 


Details of the Equipment. 


The locomotives, which are ot the double bogie articulated 
type, consist of two four wheeled bogies which are coupled 
together at their inner ends by means of a ball articulating 
joint which allows free movement between the trucks. The 
draw and buffer gear is mounted directly on the bogies, thus 
ensuring that no undue strains are thrown on the locomotive 
body. 

The main driving motors are carried on the bogies, and are 
supported by suspension bearings on the axles and nose 
supports on the bogie framing, and transmit their torque to the 
driving wheels by means of single reduction gearing. 

Each bogie is equipped with two motors, thus the total 
weight of the locomotives is available for adhesion. Each 
motor is capable of developing 300 H.P. at one hour rating, 
corresponding to a tractive effort of 5 8oo lbs. at 20.75 miles 
per hour; the tractive effort which the motor is capable of 
exerting continuously is 4 тоо lbs. at a speed of 22'5 miles per 
hour. Thus, the locomotive is capable of exerting 1 200 H.P. 
corresponding to a tractive effort of 23 200 lbs. at the one 
hour rating, and a tractive effort of 16 400 lbs. continuously. 
The maximum tractive effort which the locomotives are 
capable of exerting is about 43 ooo lbs. as determined by the 
adhesion between the wheels and the track. The motors 
themselves are capable of slipping the wheels of the locomotive 
under any conditions of rail. 
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The body of the locomotive, which is of the box type, is 
carried on two cross girders which form the bogie pivots and 
support the longitudinal girders of the body underframe. 
Roomy driving cabs are situated at either end of the loco- 
motive, and each driving point is fitted with a controller, 
driver's valves and the usual gauges, whistles and sanding 
switches, so that the locomotive can be operated equally 
well in either direction. A gangway is provided on one side 
of the locomotive which allows of easy access between 
driving compartments. Trains may be hauled by a single 
locomotive, or by two or more coupled together, and arrange- 
ments have been made for sifhultaneous operetion of the 
coupled locomotives by a single locomotive crew from the 
leading driving point. | 


The Control System. M 


The control system is electro-pneumatic ; all the control 
apparatus, together with the auxiliary machines and the 
main resistances, are mounted in the central compartment. 
This compartment is locked in such a manner that the driver 
is unable to enter until all apparatus has been made '' dead,” 
thus ensuring that there is no danger of the driver coming in 
contact with any high tension apparatus which is “alive.” 
The locomotive is designed to obtain current from an overhead 
trolley line supplying direct current at 3 oooV. Current is 
collected by means of two pantograph current collectors. 


THE NEw SOUTH AFRICAN RAILWAY ELECTRIC LOCOMOTIVE: 


A dual system of brakes is provided, an air pressure brake 
being used on the locomotive, and the vacuum brake for 
operating the train brakes which are of the vacuum brake 
system. 


Regenerative Control. 


In view of the very heavy gradient which has to be sur- 
mounted on the section of the line which is being electrified, 
the locomotives are arranged for regenerative control. By 
this means not only is economy in current consumption 
affected, but the heavy wear on the brake blocks, which is 
experienced on long down grades is avoided, together with 
reduced maintenance of the mechanical parts generally, 
owing to the absence of the strains which are thrown on 
to the locomotive during the braking period. 

As a matter of interest it might be pointed out that the 
brake system is so arranged, that whilst the locomotive is 
regenerating the brakes on the train can be applied without 
applying the locomotive brakes ; .should, however, the brake 
application exceed a certain predetermined limit then the 
regenerative action will be cut off and the locomotive brakes 
automatically applied. 


: Leading Dimensions. 


The particulars and leading dimensions of the locomotives 
are as follows :— 


Weight in working order About 65 long tons. 
Weight of mechanical portions About 373 long tons. 
Weight of electrical portion About 274 long tons. 
Type of locomotive .. : 0-4 4-0 

Gauge А M 3 ft. 6 in. 


Motor equipment Four 300 H.P. motors. 
Total motor rating .. ja T .. One hour 1 200 H.P. 
Tractive effort . . One hour, 23 200 lbs. ; continuous, 16 400 lbs. 
Speed One hour, 20°75 m.p.h. ; continuous, 22°5 m.p.h. 
Control equipment .. sie Pu Electro pneumatic. 


Traction system 3 ooo V d.c. 

Current collectors 2 i Pantograph trolley. 
Brakes .. Dual fitted: air pressure for loco ; vacuum for trains. 
Length of body i T ; 40 ft. 8 in. 

Overall height of locomotiv 13 ft. 

Overall width of locomotive 9 ft. lin 

Diameter of driving wheel .. 4 ft. o in 

Wheel base of bogie х2 9 ft. 3 in 

Weight per driving axle’ .. 163 tons 


Maximum safe locomotive speed Ki 45 miles per hour. 
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Mr. Gill on the Importance of Commercial 
Knowledge. 


The INFORMAL SECTION of the INSTITUTION OF ELECTRICAL 
ENGINEERS commenced the new session on Monday, November 
6th, with a discourse by the President, Mr. F. Girr, on the 
* Importance of Commercial Knowledge to the Engineer.” 

Mr. GILL said that the declaration of the physicist that he 
believed in laws and tolerated factors of safety while the 
engineer believed in factors of safety and tolerated laws was 
not entirely true. The fundamental function of the engineer 
was to apply physical laws with the least expenditure of capital. 
To equip himself properly for the larger interpretation of the 
engineer’s functions to-day it was becoming more and more 
important for the engineer to study the phraseology and 
methods of business. The engineer to-day should know the 
elements of accountancy, the rudiments of a balance sheet, 
etc., and Mr. GILL went on to enumerate some of the com- 
mercial issues that are of vital concern. These included annual 
charges such as interest and the rent of money, profit not 
being assessed till this rent was allowed for; depreciation, a 
subject which had been assigned to the accountant and was 
never tackled from the engineer’s point of view. 


Cultivating the Application of Brains. 

Mr. F. PooLey urged the universal duty of cultivating the 
application of what brains we were endowed with to the 
utmost utility, not necessarily in the most interesting way, 
It would be found desirable to have commercial knowledge, 
because if the engineer or pure scientist had not some com- 
mercial instincts he would not reap the benefit of his industry, 
and would not appreciate the necessity of producing things of 
the utmost value in proportion to cost. 

Mr. F. Н. Masters thought that to direct the scientist’s 
brain into commercial channels would be wrong—even if it 
were possible. The theoretical man liked to roam over his 
interests without troubling about commercial values, but as 
was well known, great commercial value often resulted. 

Dr. L. W. PHILLIPS agreed there was need for some com- 
mercial training in the colleges, and to study ethics as well 
as economics was also essential Labour was introducing a 
new relation in values that our engineering and commercial 
standards did not measure. 


The Term **Commercial Engineer" Misunderstood. 

Mr. ARTHUR WRIGHT thought there was some danger of 
misunderstanding the term ‘‘ commercial engineer." The big 
problems before our industry were concerned with interconnec- 
tion of power, the purchase and disposal of power, etc., 
matters that only the engineer could properly understand. 
The financial man could not appreciate the various interests 
involved, and he must fall back on the engineer. Among the 
subjects the engineer must grasp were true cost, money, 
obsolescence, depreciation and sinking fund against loss of 
tenure, etc. 

Mr. A. F. HARMER suggested that the Americanism “ de- 
velopment engineer” better expressed the meaning than 
*" commercial engineer." In his experience the last person in 
a supply concern to listen to the views of the practical engineer 
was the accountant, 


The Engincers's One Handicap. 

‚ Mr. P. DuNsHEATH noted that the speeches seemed to be 
imbued with the idea that we must fit ourselves for com- 
mercial life. This need not be an insuperable difficulty having 
regard to the intensive training an engineer required to-day. 
Compared with other professions, like law and medicine, the 
engineer. was not handicapped except that his duties required 
greater accuracy. The doctor buried his mistakes, but if an 
engineer buried his someone came along with a megger. 

Mr. E. F. HETHERINGTON thought the commercial knowledge 
required by the engineer was only a commonsense knowledge 
of the world, 

Mr. Gill's Reply. 

Mr. GILL, in | reply, said he would be sorry if anything he 
had said could be interpreted as inimical to pure research or 
industrial research—but that was not engineering. The 
engineer was the man who applied science economically. "With 
regard to economic training there should be a way of doing 
this without unduly lengthening the school courses. It could 
be inculcated їр an occasional hour's lecture that would be 
turned over in the students’ minds. He agreed that if the 
engineers would talk to the financial men in their own language 
they would get a welcome hearing. The accountant was 
perhaps a difficulty—but then overcoming difficulties was the 
engineer’s job, 
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Mr. Welbourn on American Progress. 


In an address to the LIVERPOOL SUB-CENTRE OF THE IN- 
STITUTION OF ELECTRICAL ENGINEERS, Mr. B. WELBOURN 
mentioned that he had recently paid a visit to Canada and 
the U.S.A. with a view to studying progress during the past 
15 years. He was struck by the extensive use of the tele- 
phone, both in private houses and hotels (where a telephone 
in each bedroom was commonly provided). There were 
now about 14 million telephone stations. . The annual growth 
of all stations was 6 per cent., of automatic stations about 
IO per cent. In Chicago there was one telephone to every 
five people, in Los Angeles, California, one to every four. 


The Ubiquity of Electricity Supply. 

The ubiquity of electricity supply was extraordinary. The 
New York Edison Co. alone had 600 ooo kW installed, and 
in Chicago the Commonwealth Edison Co. provided 626 450 kW. 
The maximum demand in this city was well over 500 ooo kW, 


and out of a population of 2 700000 there were 536 892, 


consumers (425 200 of the resident class). The consumption 
in 1921 was 714 kWh per head of population, and the number 
of new consumers added in 1921 alone 62 287. The total 
capital investment was approximately £30 ooo ooo. For 
Greater London the total capital investment (exclusive of 
amounts invested in power-houses for purely transportation 
purposes) was £38 ооо ooo. The consumption was about 
155 pWh per head—less than one-fourth of that in Chicago. 

Similar figures were given for California, where a consump- 
tion of 777 kWh per head of population had been attained. A 
feature was the absence of overlapping and the interchange 
of power practically 100 per cent. of houses in this State 
being lighted by electricity. The Southern California Edison 
Co. had 280 ooo H.P., chiefly hydro-electric, and proposed to 
develop an additional т 220 ooo H.P. The present output was 
distributed over 56 873 sq. miles, with a population of 1 500 ooo 
people, by a network of 10 ooo miles of transmission and dis- 
tribution lines. The total number of consumers in all Cali- 
fornia was 843 отт, the connected load 2 959 413 H.P., the kWh 
generated 4 ооо 479 ото and the plant capacity 1 463 009 H.P. 


Using Electricity A Habit. 


After referring to other very large systems in the States 
and Canada, Mr. Welbourn raised the question how this 
big business was done. One would expect that rates for 
power and domestic users would be lower than in this country. 
But the real explanation seemed to be that the use of electricity 
had become a habit in thos2 new countries. Showrooms for 
the exhibition of electrical accessories had been equipped. 
These figures suggested that an immensely greater business 
awaited electrical supply authorities in this country. 


Long Distance Transmission. — 


In regard to long distance transmission Mr. Welbourn quoted . 

а case in which the total cost at the power-house bus bars 
was 0'2 cents, and the cost of transmission 0°35 cents, so that 
the latter was the more important item. The power avail- 
able from hydro-electric systems fluctuated more than might 
be expected. Extensive use was made of oil, and but tor the 
fluctuations in price and the fear of supplies in the U.S.A. 
becoming exhausted it was unlikely that more use would be 
In many cases interlinking 
was carried out voluntarily, and in big cities the continuity 
of supply was excellent, but in other cities dependent on 
overhead transmission, the supply was not so good. Experience 
of 24 ooo V and 13 200 V three core cables had not been entirely 
happy. Apparently engineers had hitherto specialised in 
overhead lines, but cables were now becoming more important 
and receiving more attention—notably, three core cables for 
33000 V. Trouble from lightning and storms varied much, 
being worst on the overhead lines in the Eastern and Middle- 
West States, whereas on the Pacific coast there was a notice- 
able absence of fork lightning and snow, and higher pressures 
were permissible. 

The Great Western Power Co. in California was success- 
fully operating at 165 ооо V, and the Southern California 
Edison Co. proposed to bring into use 240 miles of reconstructed 
line at 229 ooo V next year. Success depended mainly on the 
reliability of porcelain insulators, in which great improvements 
had been made. 


Owing to the fall in the exchange value of the franc the TELE- 
GRAPH RATE TO ENGLAND has been raised to 55 centimes per word 
from the ist inst.—(Reuter). 
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The Western Electric Public Address System. 


The physical strain which is imposed on the public man 
who attempts at frequent intervals to address large gatherings 
is pretty evident at the present time. Apart from this 
strain, however, there is an obvious limitation to the number 
of people who can hear a speech delivered directly by 
human agency, and this limitation depends on the acoustics 
of the hall, the character of the audience, and on whether the 
speech is delivered in or out of doors. Public speaking plays 
such an important part in our everyday commercial and social 
life, especially in America, that there has for a number of 
years been a growing demand for an efficient and loud- 
speaking telephone equipment. | 

The Problem to Be Solved. 

The problem is not so easy a one to solve aS may appear at 
first sight. It is not sufficient to use ordinary telephone 
apparatus combined with ordinary loud speaking equipment. 
But every part of the apparatus employed must function so 
that there is no distortion and so that all the delicate sound 
inflections are retained through the various transformations 
and amplifications which the electrical energy undergoes. 

A set of apparatus, which it is claimed fulfils all these 
functions successfully, was designed some time ago by the 
WESTERN ELECTRIC Co., and its possibilities have been demon- 
strated at a number of important public functions in that 
country. For instance, when President Harding delivered 
his oration over the body of the Unknown American Soldier 
at Arlington Cemetery on November 21st, 1921, over 100 000 
people were able to hear what he said. English audiences 
had an opportunity of hearing the system demonstrated at 
the Marine and Small Crafts Exhibition at the Agricultural 
Hall on Wednesesday, when the Duke of York performed the 
formal opening ceremony by wireless from Buckingham 
Palace. In this particular case the ** broadcasting " is to the 
outward eye effected by eight large trumpets combined with the 
apparatus described in detail below, which is the standard 
equipment designed by the Western Electric Co. 


Microphones. 

The microphone employed is mounted in a suitable housing 
with special supports to ensure freedom from mechanical 
vibrations which might impair the quality of the sounds to be 
transmitted. It is sensitive to the voice of a speaker at a 
distance of from 3 ft. to 8 ft., even though he may not be at all 
times directly in front of the microphone. This allows the 
speaker considerable freedom of movement. 

The microphone is so designed that every gradation of tone 
is reproduced. Special attention has also been given to 
features which ensure an even response over a wide frequency 
range and an absence of resonance effects and variations in 
efficiency, which if present even to a very small degree would 
seriously affect the operation of the equipment. 

The housing of the microphone is about 6 in. in diameter. 
No collecting horn or mouthpiece is required. Current to 
operate the microphone is controlled by a special rheostat 
mounted on one of the amplifier panels. If more than one 
microphone is used, any one can be made active at will by 
closing a switch located on the microphone control panel. 


Amplifiers. 

Great care has been taken in the design of the amplifiers, 
so that at each stage amplification takes place without 
distortion. In the equipment used at the Agricultural Hall, 
two types of amplifier are employed. The first receives and 
amplifies the weak voice currents from microphone circuit 
in three stages. There is two-adjustment control before the 
first stage and a graduated control between the first and 
second stages. The other amplifier is a high power amplifier 
which gives a simple SERES of SIBpHUACSHon by four vacuum 
tubes. 

Loud Speaking Projectors. 

The loud speaking projectors are of the balanced armature 
e. This design provides great sensitiveness and the 
ability to handle comparatively large amounts of voice current 
energy without distortion. The coil and magnet system 
is contained in a compact metal housing, which also provides 
attachments for the horn which directs and distributes the 
sound. The projector horns are selected to suit the particular 
installations for which they are required. For very large 
gatherings, horns approximately то ft. long are employed. 
These are rectangular in cross-section, made of wood with 
external braces. For indoor gatherings of normal size it is 
customary to use smaller horns, approximately 38 in. long. 
The latter may be either straight or curved, depending upon 

the positions in which they are to be mounted. 


The loudness of the sound emitted by indiv;dual projectors 
is controlled by means of a special transformer with a separate 
dial switch for each group of projectors. These are mounted 
on a separate panel des gnated “ volume control panel.” 


The volume control panel usually provides connections for 


seven projector circuits and a monitoring circuit. Under 
normal conditions only a single projector is associated with 
each of the dial switches. In cases where more than seven 
projectors are used, each dial switch may Ье used to 
control a group of two or three projectors. 


Operation. 

The operation of the Public Address system is as follows: 
The speaker talks at a suitable distance from the microphone, 
which accurately transforms his voice into a weak alternating 
current, This weak alternating current passes over the cur- 
cuit to the first amplifier and is there increased many fold in 
power. From the first amplifier the current with increased 
power passes into the second amplifier. The output of the 
second amplifier into the separate projector channels is 
regulated by the attendant to produce the necessary loudness 
of sound in the loud speaking projectors in accordance with 
reports sent in from the observation post or posts. The 
number and location of these projectors depend upon the 
particular installation. 


Installation Arrangements. 

qt is customary to mount the projectors on a superstructure 
of about the same area as the stand, rising to a height of 
approximately 25 ft. from the floor of the platform. The 
number of projectors, the type and slope, that is, the angle 
which the horns make with the horizontal, are determined 
by the nature and size of the area to be covered. Each horn 
will cover a horizontal angle of from 35 to 45 deg. under normal 
conditions, so that from eight to ten projectors are required in 
cases where the audience surrounds the speakers' stand. The 
slope of the horns has a marked effect on the distribution of 
the sound over the audience. Coupling between the micro- 
phone and the loud speaking projectors, which must in all 
cases be avoided, is controlled to a large extent by the slope, 
particularly of the horns directly over the microphone. 

The projectors are arranged primarily with two purposes in 
mind : (1) to d stribute the sound uniformly over the whole 
area, and (2) to direct the sound away from the sensitive 
microphone, and in this manner prevent coupling which other- 
wise would cause the projectors to emit a loud “singing” 
note. Coupling occurs when the sounds emitted by the 
projectors reach a microphone with a шше degree of loud- 
ness to operate it. 

The loud speaking projectors are, as a general rule, 
mounted directly above the speaker and with the large 
openings of the horns projecting beyond the vertical plane of 
the microphone. Under practically all circumstances the 
horns are arranged in a cluster.and not distributed about 
the area. By this means the audience gets the impression 
of the sound coming direct from the speaker and not from 
Several sources. They should be regulated so that only 
sufficient loudness to give clear and intelligible hearing 18 
employed, otherwise the effect is unnatural. 


Extraneous Noises. ` 

Extraneous noises, which may interfere with the proper 
operation of a public address system, should be guarded 
against. The most important fact is to prevent these ‘noises 
from reaching the microphone, in which case they arè, 
of course, amplified and transmitted to the audience with 
increased loudness, The noises referred to may be due to 
traffic, to the shuffling of feet, opening or closing of doors, or 
talk'ng on the part of some members of the audience. Pro- 
vided these sounds can be kept out of the microphone, the 
loudness of the speaker’s voice as reproduced: by the loud- 
speak'ng projectors can as a rule be regulated so as to make 
the effect of the disturbing sounds on the audience negligible. 


Wireless Telegraph Maps. 


We have received from the Institut Geographique de Kummerby 
and Frey Berne, copies of the Carte Officielle des Stations Rudiotélé- 


. graphiques approved by the Bureau International de l'Union 


Télégraphique. The first of these shows the wireless stations on 
the east coast of the Atlantic Ocean and the Mediterranean and the 
second those on the west coast of the Atlantic. They show the 
principal steamship routes between the ports covered and the type 
of traffic dealt with at the various stations. They are excellent 
examples of the centographic art. 
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Electrical Extensions at Hastings. 


The Hastincs ELECTRICITY Works occupy the proud 
position of being the earliest—or one of the earliest— 
Electricity undertakings in the United Kingdom. The works 
have been in continual operation for 40 years, and occupy 
the orig nal s:te in Earl Street that was chosen in March, 1882. 


The Original Plant. 

'- The original plant consisted of Brush series lighting 
dynamos, which generated current at 2 ooo V and were driven 
through countershafts by under-type locomotive engines. 
All the arc and incandescent lighting throughout the town was 
supplied by these dynamos. The incandescent lamps in 
consumers’ premises were arranged in groups of twenty 
in series, the pressure of 2 ooo V was therefore carried right 
into the consumers’ premises. Public street lamps were 
arranged in series and created quite a reputation for the 
brilliance of the promenade by night. 

The undertaking was purchased by the Hastings Corporation 
on January ist, 1899. At this time the plant consisted of 
three 100 kW Brush sets, two 200 kW Brush sets, and one 
500 kW Parsons’ turbo-generator. It is interesting to note 
that th's plant is in commercial operation to-day. The 
Parsons' turbo-alternator was successful in reducing the 
generating costs, its steam consumption being guaranteed 
and obtained at 22 lb. of steam per kWh at full load. Some 
idea of the progress that has been made in turbine plant 
during the last 20 years can be obtained by comparing the 
steam consumption of this set with that of.the Brush- 
Ljungstróm turbo-alternator which forms part of the present 
extension. The steam consumption of this set is less than 
13} lb. per kWh. 

The boiler plant consisted of three Babcock and Wilcox 
land-type boilers and two of their marine type. The marine 
boilers were equipped with Green's econom’sers, but, owing 
to the lack.of available space, these were not used with the 
land type boilers. | 

Condensing water was taken from the town supply and a 
cooling tower erected on the roof above the coal store The 
circulation of condensing water was effected by pumps housed 
near to the cooling tower. 


Present Extensions. 

The rapid growth of the undertaking was made the subject 
of a report by the Borough Electrical Engineer at the beginning 
of January, 1921. An immediate extension of plant was of 
vital necessity to deal with the number of applications received 
for electric supply, and the plant which we now describe :s the 
result of necessity. 

The extens.ons include a Brush-Ljungstróm turbo-alternator 
and condensing plant, two Stirling boilers with Underfeed 
self-contained stokers, and a Premier cooling tower. 

The Brush-Ljungstróm turbo-alternator has been supplied 
by the Brush Electrical Engineering Co., and is rated 
at т 125 kW output with steam at 170 Ib. per sq. іп. at 
the turbine stop valve, 475° F. total steam temperature, 
and exhausting into a vacuum of 28 іп. (bar зо in.). The set 
has an overload capacity of 25 per cent. for two hours, and 
runs at a speed 3 ооо revs. per min. The turbine is coupled 
to two alternators which are electrically connected to ensure 
that they operate perfectly in parallel. They are wound for a 
combined output of 1125 kW, 2000 V, single-phase, 100 
periods at a power factor of o:9. The turbo-alternator is 
mounted on a Brush surface condenser which has a cooling 
surface of 2 500 sq. ft., and a capacity of 15 350 lb. of steam 
per hour, and capable of mainta/ning a vacuum of 28 in. 
2 300 gallons per min. of cooling water at 80° F. are required. 
The alternators are provided with a duplex type exciter 
shunt field regulator. This is mounted on the front of the 
_ switchboard gallery and is fitted with concentric hand wheels. 
For filtering the cooling air to the alternators, a Cleworth 
Wheal wet air filter is provided. The air filter is connected 
to the alternators by means of sheet steel ducts. 


Enterprising Hackney. 

Mr. L. L. RoBiNsoN, the manager of the Hackney Electricity 
Department, is to be congratulated on his enterprise in making an 
opportunity of the General Election to push home to the public the 
advantages of electricity in the home. Over the gates of the Town 
Hall a cinematograph screen, measuring 10 ft. by 12 ft., was erected, 
upon which the results of the elections were published as they arrived 
over the telephone, and between times the public were kept inter- 
ested with the display of E.D.A. films and slides illustrating the 
various uses of electricity in the home. 
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Correspondence. 


SALESMANSHIP AND LARGE COOKERS. 
To the Editor of THE ELECTRICIAN, 


SIR,—I much appreciate “ Spectator's ” reflections upon 
my paper on the Salesmanship of Large Cooking Apparatus. 
From my point of view the most difficult part of the whole 
affair was to cover the subject as far as possible in the allotted 
time, and it was quite impossible to go into all the details. 

As regards the question of where the retailer can obtain 
the man, I would suggest that it is necessary for the retailer 
himself to attempt to secure some of this lucrative business. 
We shall, of course, be told that he has no time, but if a busy 
man like Mr. Robinson can run his station efficiently and at 
the same time find time, as he told us, to interview prospective 
clients, then I think that the average retailer could find time 
to interview a few—even one or two a week would be doing 
something. 

I do not for one moment suggest that there is enough large 
cooking and heating business for every retailer to employ a 
special salesman to cope with this, but if he himself is full of 
the possibilities of large heating and cooking apparatus, and 
will see that his present staff have a little knowledge on the 
subject, then the keen ones will very soon come to the front. 

Regarding the question of advertising, I would point out to 
'" Spectator " that this question alone could have filled the 
whole evening, and advertising is more a question for a con- 
ference of sales managers than salesmen. Until we have every 
electrical man making sure that all his friends and relations 
know about electric cooking and spreading the good work, a 
modest campaign will, I am afraid, not be of much use. 

I do not know if “ Spectator ” is an electrical man, but if 
he is I think it is disgraceful that his own mother, for whom 
nothing should be too good, should not have been told about 
and given an opportunity of trying the great benefits of electric 
cooking! Let every electrical. man see that all his friends 
and relatives know that electric cooking is the ideal method 
of to-day, whether they are on the supply or not. 

If '' Spectator " is in the electrical trade, then I suggest 
that he immediately writes to the E.D.A. stating that he is 
prepared to double his annual subscription if 500 other mem- 
bers will do the same, the increased money tó be exclusively 
devoted to launching a campaign on electric cookery.—I am 


etc., F. Н. Howe tt. 
London, S.W.17, i 


November 14th. 


A New Metropolitan Vickers Showroom. 


The METROPOLITAN-VICKERS ELECTRICAL COMPANY are great 
people for showrooms. Their latest is at Howard Gallery, Chapel 
Walk, Shefheld, and was opened on October 31st. The room is 
artistically decorated, being panelled in oak up to a height of 
7 ft. 6 in. with the exception of one corner which is tiled and fitted 
up as an electric kitchen. This kitchen contains an electric oven 
with hot plate and griller, etc., an electric geyser for hot water 
supply, and a sink and a dresser fitted up with cooking utensils. 

The walls and ceiling are hung with numerous brackets and 
pendants, the most ornamental, which are designed and made by 
Harcourts, of Birmingham, being collected on one side of the room 
and the simplest on the other, with all gradations in the matter 
of decoration and cost between them. The showroom is furnished 
as a lounge with easy chairs here and there and small occasional 
tables supporting standard lamps, etc. A complete range of 
* Cosmos " radiant fires, both of the bowl and the 2 kW type, are 
available on the floor of the showroom, both for demonstration 
purposes and to add to the comfort of those who are using the 
showroom. These are now made in various styles and can be 
obtained so that they will harmonise with any distinctive '' period ’, 
furnishing. 

During the next few weeks it is proposed to instal a '' Cosmos ”’ 
radiophone in the showroom for demonstration purposes. 


The Sales Counter. 

The approach to the sales counter from the showroom is through 
a Pee oak-panelled like the showroom, in which are displayed 
all kinds of workshop fittings, switches, fuses, and bell pushes 
An electric washing machine is also installed in this passage 
for demonstration purposes. The flooring throughout is covered 
with rubber sections of a grey pattern with a white border. 

The trade are invited to send their customers when they are 
unable themselves to fill their requirements over the counter; any 


sales made in this manner will be credited to the dealer who gives 
the introduction. 


The annual dinner of the ASSOCIATION OF CONSULTING ENGINEERS, 
Inc., will be held at St. Stephen's Club, Westminster, on Wednesday, 
December 6th, at 7 p.m. for 7.30 p.m. 
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Progressive Poplar. - 


On Monday, Alderman Joun Scurr, Mayor of Poplar (London), 
opened an extension of the Borough Council's generating plant and 


an electrical exhibition. The latter will remain open until ro p.m. _ 


to-morrow (Saturday). 

The new plant consists of a 3000 kW Ljungstrom turbo-alter- 
nator supplied by the Brush Electrical Engineering Co., and a 
3 000 kW G.E.C.-Fraser and Chalmers set, the turbine in the latter 
case being of the straight impulse type. 

Councillor E. J. LANsBURY, chairman of the Electricity Com- 
mittee, introducing the Mayor, said he believed they were proving 
in Poplar that electricity was the cheapest power in the long run. 
The Council had set out to lay mains in every street in the borough, 
and Mr. Bowden and the other officials were men who would work 
patiently for that end whatever the complexion of the body which 
nominally governed the concern. The price of gas to-day was from 
140 to 160 per cent. higher than before the war, but the Council's 
electricity charges were only 50 per cent. up. The extra high- 
tension mains had increased from 25 to 35 miles since 1919, the low- 
tension mains from 24 to 30 miles, the low-tension distributors from 
48 to 60 miles, and the customers from 1 863 to 2 774, or 49 per cent. 
The plant could supply 42 million kWh per annum, and they were 
now supplying at the rate of 221 million kWh. АП machinery over 
ten years of age had been scrapped and written off out of profits. 

The Mayor performing the opening ceremony, said Poplar 
held the record for the lowest price in London in 1914, viz., 0°55d. 
per kWh., and at present the average price charged was 
still the lowest. The new generating sets had been delayed from 
I2 to 18 months by labour disputes, and the loss caused by this 
would be obvious when he stated that the difference in the coal bill 
was from {то to £15 when one of the new sets was shut down for 
a day. 

The Exhibition. 

The exhibition, which naturally follows upon the lines of other 
local exhibitions, appears to comprise everything electrical which 
has so far been invented for domestic purposes. 

Upon entering one is struck by the fact that although the light 
of the lamps shown at the Borough Council's stand must amount to 
an immense aggregate candle power, there is a complete absence of 
glare. Other exhibitors include the Briti-h Electric Transformer 
Co., Standard Electric Sign Co., General El ctric Co., Metropolitan- 
Vickers Electrical Co., and Western Electric Co., whose goods are 
well known to our readers and too numerous to permit of mention 
in detail here. Plant and Supplies, Ltd. (fires, fans, motors, kettles, 
irons and other domestic articles), Cable Accessories Co. (“ Revo " 
heaters, lamps, fuses and switchgear), G. Heatl-y Maguire (a local 
contractor), and the Sloan Electrical Co. (agents for Peyton and 
Peyton), and there are also wall cases showing Tucker switches and 
accessories and the Henley wiring system. 


British Industry and the Canadian Market. 


The Federation of British Industries has decided to inaugurate a 
British Section at the CANADIAN NATIONAL EXHIBITION at Toronto 
next August. Founded in 1879, the Exhibition has been held 
annually ever since, with a regular increase both in its size and 
in the number of visitors. It now attracts during its fortnight's 
run an average of about 100 ooo visitors per day, and in the years 
since the war the attendance has increased at the rate of nearly 
IOO OOO per year, until this year it reached over 1 300 ooo. 

Although a few British manufacturers have for many years been 
in the habit of exhibiting at the Exhibition with marked success, 
the bulk of the manufactured goods exhibited have been either of 
Canadian or American origin, and it is felt that the participation 
of United Kingdom firms should be very much greater in view of the 
opportunities for British business in Canada which now exist. 

It is with this aim in view that the F.B.I. has decided to start a 
British Section, and has prepared a scheme by which the Federation 
will undertake all the preliminary work of arranging exhibits. An 
adequate block of space in one of the principal buildings is being 
held at the Federation's option by the Exhibition authorities, 
and in this block it is proposed to erect a group of stalls which will 
be placed at the disposal of British firms on advantageous terms. 
A staff from the Federation's head office will go to Canada some time 
before the opening of the fair to undertake this work, and will erect 
the stalls, receive, unpack and arrange exhibitors’ samples, and 
arrange also, where desired, for expert representation of any firm 
during the run of the Exhibition. For this a fixed inclusive rate 
will be charged. Firms unwilling to incur the expense of a complete 
stall will be able to obtain small inexpensive spaces. In the centre 
of the Section will be placed a Federation stall, which will be used 
as a general headquarters and information burcau for visitors 
interested in British products. 


After experimenting for two vears with various types of ELECTRIC 
LAMPS, Captain Bremner, Assistant Commissioner of City POLICE, 
has selected a type of electric portable lamp with which the force 
is to be served in a few wecks’ time. The new lamp can be attached 
to the button-hole of a constable’s tunic, and is connected with the 
battery carried in an inside pocket by means of a short wire. Its 
introduction will do away with the necessity for wearing a belt. 
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F ТЕ Old Students’ Association. 


Seventy-three members of Finsbury Technical College Old 
Students’ Association were present at the cleventh annual dinner, 
which was held on Saturday, November 4th, at the Engineers’ Club. 
The toast of ‘ The College " was proposed by Mr. A. CHASTON 
CHAPMAN, who spoke of the eminent men turned out by the College, 
and hoped the good work would continue for many years. 

Dr. W. H. ECCLES, in his reply, referred to the loss the College 
had sustained by the appointment of the vice-chairman of the 
College Delegacy; Dr. M. O. Forster, a past student of the College, 
to the directorship of the Institute of Science at Bangalore, and 
of Mr. Catterson-Smith, who had becn selected to fill the chair of 
Electrical Engineering at the same Institute. He also referred to 
the disadvantage they were working under, inasmuch as many 
people thought the College had closed its doors, and asked all present 
to try and dispel this rumour as soon as possible. 

Mr. W. С. HEAD (the President), in reply to the toast of the 
Association, proposed by Mr. F. GILL, mentioned that in spite of 
the energy of the membership sub-committec their numbers were 
not what they should be and urged all present to persuade more 
men to join. Àn instance of some of their activities, apart from social 
functions, was given at the last annual meeting when a committee 
was formed to see what could be done with regard to a Silvanus P. 
Thompson Memorial Lecture at the College. Since then they had 
got together, and he was now in a position to announce that Sir 
Oliver Lodge had consented to give the first Silvanus P. Thompson 
Memorial Lecture. 

Mr. W. M. Мокреү (President-elect of the O.S.A.) proposed the 
toast of '' The Guests," which was replied to by Dr, HELE SHAw, 
one of the late Dr. Thompson's first pupils at Bristol University. 
Between the toasts a number of excellent musical items were given 
under the direction of Mr. L. M. Clark. 


Electricity and the British Empire Exhibition. 


We are glad to learn that the B. E. A.M.A. has made considerable 
progress with the organisation of the Electrical and Allied Engineer- 
ing Section of the British Empire Exhibition. This Section will be a 
prominent feature of the Exhibition and should also be a great success 
to judge by the fact that of the 120 ooo sq. ft. of space originally 
available something like half has already been booked. All makers of 
electrical machinery and appliances of whatever kind, including 
manufacturers of wireless appliances, should by now be taking a 
keen interest in the Exhibition. All are invited to exhibit in the 
section and thus ensure that the elec:rical industry will be ade- 
quately represented at this great Exhibition. Applications for 
space should be made to the British Electrical and Allied Manu- 
facturers' Association in order that the final plans for the buildings 
can be passed. Besides booking space, members of the B.E. A.M.A. 
have arranged to loan to the Exhibition, at a purely nominal rental, 
the whole of the plant and accessories, having a capital value of 
approximately £130 ooo, for the temporary power station. This 
will be installed in the Exhibition building itself and form an 
attractive feature of the Section. 


The World Power Conference. 

As already announced in THE ELECTRICIAN, the Association is also 
organising a World Power Conference, which is to be held during 
the Exhibition. This Conference has received the suppor‘ of 
Government Departments and representatives of Overseas Govern- 
ments in this country and of many distinguished representatives of 
science and industry throughout the world. In the United States, 
for example, it is receiving the consideration of the Federal Power 
Commission, the American Institute of Electrical Engineers, the 
Afnerican Society of Civil Engineers, the American Institute of 
Mining and Metallurgical Engineers, the American Society of 
Mechanical Engineers, the Electrical Manufacturers’ Council, the 
National Electric Light Association, and the Power Club. In Norway, 
it is being supported by the Norwegian Waterpower and Electricity 
Board, and the Chief Director of the Board is giving the matter his 
personal attention. In Sweden the question is being taken up by 
the Swedish Technological Association, the Royal Swedish Academy 
of Engineering Science, the Federation of Swedish Industries, the 
Swedish Water Power Association, and the Royal Swedish Water 
Board. On such lines as these the interests of th? Conference are 
being advanced in France, Italy, Denmark, Holland and other 
countries, and National Committees are in process of formation which 
will consider how much of a wide and comprehensive programme can 
effectively be undertaken at Wembley in 1924. It should be an 
education not only to electrical engineers but to the general public. 


It is officially announced that the UNDERGROUND GROUP of 
companies intend to carry out a scheme of REDUCTIONS IN FARES OD | 
January Ist next. The proposed reductions include a return to 
the popular td. fare on the omnibuses by giving two stages instead 
of one, as at present, for this fare; a similar reduction on the 
London United Tramways and the Metropolitan Electric Tramways. 
On the Underground railways it is proposed to retain the initial 
14d. fare, but to reduce the fares above that amount to an approxi- 
mate rate of 1d. per mile up to 4d. and thereafter to increase the 
distance given for all rates of fare above 4d. 
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Hydro-Electric Developments in N.Z. 


The ‘Industrial Australian and Mining Standard " says the 
erection of the sixth generating set at LAKE COLERIDGE power house 
has been commenced. This set will increase the capacity of the 
station fiom осо to 1 200 kW. It has been decided to construct 
a dam across the discharge channel of the lake, and thus raise 
the level of the lake 2 ft. 6 in. 

TAUMARUNUI Council recently received three tenders for an intake 
and pipe line for the hydro-electric system. The tenders ranged 
from {14 897 to £32 880, and as the engineer's estimate was only 
£10 217, the council decided to carry out the work by day labour. 

WELLINGTON Council propose to take current from the Public 
Works Department, but it is stated that difficulty has arisen on 
account of the desire of the department to insist on the corporation 
taking larger supplies than will be required, when the council's new 
power house at Wellington will be available. ^ 


The poll of ratepayers іп the MaNAWATU-OROUA POWER BOARD - 


district have endorsed a proposal to raise а loan of £500 ooo for the 
provision of the distribution network of Mangahao. 

In the N.Z. House of Representatives recently, reference was 
made to a complaint from Timaru that 25 per cent. of the 
ratcpayers could commit a district to the formation of a power 
board for the supply of electricity. The Hon. J. G. Coates, Minister 
for Public Works, said he was submitting this question to a con- 
ference in connection with power boards that was to be held in 
Wellingtón. 


A poll of ratepayers in the CAMBRIDGE ELECTRIC POWER BoARD's 


area has been taken to ascertain whether ratepayers favoured 
a proposal to borrow {7000 for giving financial assistance to 
applicants who desired to instal motors and other electrical 
apparatus. Only 44 votes were recorded, but the decision was in 
the affirmative. 

The THAMES VALLEY ELECTRIC POWER BoARD are wiring thc 
country between Te Aroha and Morrinsville and connecting settlers’ 
milking machine sheds and houses for power and light purposes. 
Many farms at Tatuanui have been connected. The demands for 
connection are reported to be very numerous, and instructions have 
been issued that farmers requiring motors shall have preference. 

TE AROHA PowER Boarp have received a complaint by a Matamata 
farmer that electricity is considerabiy more expensive than kerosene 
for farm purposes. The Board have replied that the present charges 
are likely to be reduced when the use of electricity in the district 
becomes more general. If the demand does not come up to ex- 
pectations, a rate will be struck and non-consumers will have to 
contribute. The chairman says the mandate from the farmers 
in favour of the scheme was almost overwhelming, and the develop- 
ment of the scheme should not be unduly restricted through a section 
of the ratepayers failing to avail themselves of the facilities offered. 
In deciding the question of relative costs, they should take all the 
advantages of electricity into consideration, such as saving of cartage 
of kerosene, cost of lubricating oils, saving of labour in cleaning 
engines, better lighting in the cowshed, dairy and household, 
He 15 confident that, though electricity may cost a little more, the 
added facilities more than outweigh the cost. 


The Russian Industrial Situation. 


We learn from “ The European Commercial " that the Petrograd 
factories are endeavouring to make themselves INDEPENDENT OF RAW 
MATERIALS FROM ABROAD. The chemical research laboratory is 
engaged in the manufacture of dyes for the textile industry, and 
the Petrograd Textile Trust is no longer dependent on foreign dyes. 
The Dynamo-Werke, a factory which fofmerly did nothing but 
repairs, has now begun to make transformers and d.c. and a.c. motors, 
and the Petrograd Cable Factory Co. is stated to have received 
large orders from the electricity works in course of erection, so that 
its present production amounts to 70 per cent. of that of pre-war 
days. TheSwetlana factory, producing electric lamps and electrical 
accessories, claims that it will turn out this year five million lamps 
in place of the 248 ooo produced last year. The transport service 
is improving, and several short lengths of railway are being con- 
structed. 

A fairly large volume of business is being done, according to our 
contemporary, with the Black Sea ports via Constantinople, but 
the restrictions and difficulties of the trade are still very great. 
In the provisional import prohibition list there are a number of 
electrical items, including iustruments, electric generators, con- 
trollers, insulated cable switches, insulators, telephone transmitters 
and cable, lead accumulators, carbons, railway signalling apparatus, 
spark coils, electric bells, steam and internal combustion engines, 
cranes, winches and jacks, technical glassware, etc. In fact, it would 
appear to be easier to give a list of the permitted rather than 
of the prohibited. The customs tariff, which has recently been 
revised, is still very high, and the immediate outlook does not seem 
to be bright. 

The Moscow Combine, a fusion of ten different enterprises, 
with 2 ООО workmen and 20 estates of 3 ооо desjatines, has been 
transformed into a joint stock company. The total number of 


- shares for 1922, to the value of тоо million roubles, were distributed 


among IÓ members of the Soviet, including Trotsky and his 
assistants, the editor of the Soviet paper ''Pravda," and the 
Commander-in-Chief of the Red Army, Kamenev. 
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Machinery for Latvia. 


In a report by a Riga Correspondent of the Federation of British 
Industries it is stated that there are distinct signs of improvement 
in the LATVIAN MARKET, There is a certain demand for machine 
tools, and representatives of German firms have fairly large quanti- 
ties of such stocks on consignment. The price plays an important 
part, and although experts admit that the German quality is much 
below the English; up to now only rich firms have been able to 
afford English machinery. Agricultural machinery and implements 
are being supplied by Germany in sufficient quantities, but as the 
demand is daily increasing and Germany cannot supply as quickly 
as previously, there should be a good market for English machinery 


in the future. The market in textile machinery is improving апа. 


there should be a ready sale for wood and saw-milling machinery. 

It is only the price which prohibits the purchase of British goods 
in preference to German, but an exception to this rulé is found in 
electrical appliances. The Baltic States have been so accustomed 
to German electrical goods that competition is almost impossible. 
Still, German prices are rising, and difficulty is experienced in the 
execution of orders, so that it may be possible to introduce English 
goods, but only if English manufacturers supply German types. 

Generally speaking, the impression is given that English exporters 
are in danger of overlooking a market which is not only of great 
importance in itself, but is the distributing centre for goods for 
Russia; further, that those manufacturers who are interesting 
themselves in the market do not take sufficient care to ensure that 
the goods sent out are of a type or pattern required locally. 


- 


German Fairs. 


The German electrical industry is providing itself with special 
buildings for the exhibition of electrical plant and apparatus at the 
LEIPZIG Farr. Hitherto electrical exhibits have not been housed 
together, or even in adjacent buildings, but the new arrangement 
will permit of all electrical goods being displayed under one roof. 
The exhibitors will be divided into eleven groups, according to the 
character of the manufactures. An assembly hall, press burcau 
and other accommodation will also be provided. 

For the FRANKFORT-ON-MAIN Fair, which was held last week, 
a special technical building was also provided. There were 
usually good displays of domestic electrical apparatus, gencrators, 
motors, switchgear, electrical instruments, telephone, telegraph and 
electro-mcdical apparatus, electric lamps and fittings. 


Shoreditch Domestic Supply System. 


For over twenty years the model dwellings belonging to the 
SHOREDITCH BorouGH CovNciL, in the Nile Street area, have had 
the advantage of electric light, and now a new departure is being 
instituted by the Electricity Department by providing a complete 
equipment for lighting, water heating and cooking by electricity. 
By the Shoreditch System of domestic electric supply, it is possible 
in approved cases to provide an electric service for all the ordinary 
requirements of an artisan's dwelling or flat at rates within the 
means of the working classes. The lighting circuit is interconnected 
with a five-gallon electrically heated water tank in such a way that 
during the hours when lighting is not required an equal amount of 
electricity which would be used for lighting is passed through the 
heater. This current is diverted to the lamp circuit by the use of 
two-way switches as desired. By this mcans a constant supply is 
given the whole 24 hours at the cheapest possible power rate. 
The hot water supplied by the above heater reaches a maximum 
temperature of about 140? F., which is sufficiently hot for ordinary 
domestic purposes. The combined svstem of lighting and water 
heating may be adapted to existing installations to a limited extent. 


Equipment of Eech House. 


In order that the equipment should be as complete as possible, 
not onlv is a wiring installation for four lamps supplied, but also a 
portable connection for a kettle and the same for an electric iron in 
the living room. The apparatus supplied includes :—1 electric 
oven, I griller and boiling plate combined and 1 electric kettle 
(2 pint size). Supply will be given through a shilling in the slot 
meter, and the whole of the current will be charged at 2d. per unit ; 
as, however, the current used in the lighting and water heating 
circuit is rated at 13d. per unit (being a 24-hour load) a rebate on 
this supply is due to the consumer. In an ordinary flat where there 
are four lights, this rebate will amount to 1s. 4d. per month. Ina 
case where more lights are required than can be arranged for through 
the water heater circuit the charge by slot meter will be 21d. per 
unit, and the rebate will be increased accordingly. The above 
charges include maintenance and replacements for fair wear and 


| tear, but not other damage. They cover the hire of the whole of 


the wiring and apparatus, which is the property of the Shoreditch 
Borough Council. The installation may, if desired, be purchased 
by the consumer by instalments, and when complete the consumer 
will then be entitled to have the current charged at a lower rate. 


The new issue of “ WINTER's PIE” contains 34 full-page illustra- 
tions, 25 of which are in colour, and a number of excellent stories 
bv well known authors. The whole reflects the genial spirit of the 
scason and may be recommended as a way of passing at least one 
pleasant evening. 
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Legal Intelligence. 


Soc. An. Internationale de Telegraphic Sens Fils v. Ambatralos. 


In this case, heard by Mr. Justice Roche on the 8th inst., plaintiffs 
claimed to recover £871 11s. 4d. for wireless apparatus supplied to 
a Greek ship alleged to belong to defendant. While admitting the 
contract, defendant pleaded that it was signed by him as agent 
for his brother, who owned the steamer. 

Mr. SAMUELS (for plaintiffs) said that defendant had acted as agent 
for his brother for some years and had offices in London, and the 
brother was the owner of two steamers which had been fitted with 
wireless apparatus by the plaintiffs, a Belgian company. The 
contract having been admitted, the issue of agency was raised, and 
that depended upon the construction of the contract. 

DEFENDANT Said that he had never had any interest in the vessel 
in question. He had received accounts from the plaintiff company, 
although they had obtained judgment against his brother in respect 
of the same steamer. He was not now on speaking terms with his 
brother, and he had always informed plaintiffs that he was only 

an agent. 
^J Incross-examination, witness said that he informed the plaintiffs 
before signing the contract he would have to communicate with the 
owners. ` 

His LonpsuHIP said that in the contract it did not appear that 
defendant was owner of either of the two vessels in question. The 
law was that if a man signed as an agent and there was nothing in 
the contract to show that he was an agent, then he would be liable 
as a principal or a contracting party. / 

The contract being with the owners of the ship the action should 
have been against the owners. 

Mr. SAMUELS argued that defendant having signed the contract in 
his own name plaintiffs were entitled to regard him as the shipowner, 
even though he might have inserted in the contract the words 
“ acting for the shipowners.” The ship still had the wireless on board 
and no one was paying for it. | 

His І.ов0ѕніР, in giving judgment, said the question was whether 
defendant was liable although he was only an agent and not the 
owner of the ship. Having heard defendant's evidence he found 
that defendant had no material interest in the ship and that he was 
merely acting as London agent forthe owners. There remained the 
question as to whether he was responsible as the contracting party. 
He had signed the contract without qualification, but in the docu- 
ment he had described himself as '' acting for the shipowners,” and 
the clause upon which plaintiffs relied provided that the shipowners 
should pay so much as annual rent. Upon the authorities he had 
arrived at the conclusion that defendant was not liable, and there 
would be judgment for him, with costs. 


Arthur Halls v. Chas. Pert. 


At Shoreditch County Court last week,. plaintiff asked for a 
declaration that he and defendant were partners in an engineering 
business, for an account and other relief. Plaintiff said he had 
known defendant a number of years, and on May 8th they had a 
discussion as to a partnership. After a time it was decided that it 
should date back from May rst, although no document was signed 
to that effect. Finally the matter fell through because plaintiff 
would not agree to the book debts of {240 being included in the 
assets, as the defendant was only to pay /174 for a half-share of the 
goodwill of the business, and the profits. All defendant had paid 
was {20 on account. Plaintiff said cards were printed, defendant 
was introduced as a partner to customers, whilst a jcint account was 
opened at the bank. The partnership lasted from May ist to July 
3rd, during which time there was a loss, owing to various actions of 
defendant. 

In hi; defence, Mr. Pert said he was never a partner, but was only 
on the premises to see if it was a business he could go in. He denied 
being introduced as a partner. He was of opinion that the book 
detts were rot of the value given, so he decided to have nothing 
further to do w:th it. It was true he signed cheques, and the joint 
account at the bank, but he denied drawing one penny out cf the 
business. 

Judge Cluer found that defendant did not act as, and was not, a 
partner. He had signed the joint account at the bank, and that 
rendered him liable for any overdraft until he revoked it. Plaintiff 
was not entitled to an account. Notice of appeal was given. 


Lemp Patent Litigation. 


On Tuesday, Mr. Justice Russell heard a motion by the British 
Thomson-Houston Co. for judgment in default of defence against 
the N.L.O. Co., of Walton, Liverpool, and his Lordship granted an 
injunction restraining the defendants from infringing plaintiffs’ 
letters patent of electric incandescent lamp improvements. 

On the same day, Mr. Justice Romer made an order granting an 
injunction restraining the N.L.O. Co. from infringing the British- 
Thomson-Houston Co.’s. letters patent of improvements in evacuated 
Vitreous containers. No defence was filed. 


A Disputed Wiring Contract. 
At Shoreditch County Court on Friday, Bainbridge and Hales- 


worth sued Phil Solomon for the recovery of £8 7s. 6d., balance 


alleged to be due for electrical work. 
Mr. Bainbridge's evidence was to the effect that he agreed to do 
the wiring of defendant’s shop. There was no fixed price, because 
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at first defendant only wanted alterations done, and then decided 
on complete wiring. The job came to £11 7s. 6d., and he had 
received £3. He had a letter from Bethnal Green Borough Council 
to say the work was approved, but in a later one they complained 
that the distribution board was incorrectly connected.’ It was only 
a 20 minutes' job to put it right. 

DEFENDANT said that his complaint was that plaintiffs had 
overcharged for the lights and that some of the lights had gone 
wrong. 

JUDGE CLUER allowed 7s. 6d. for putting the distribution board 
right, and gave judgment for plaintiffs for /8 and costs. 


Institution Notes. 


On the 2nd inst. Mr. J. G. Widdowson (director of the Apex Steel 
Co.) read a paper entitled “ The Effect of Heat Treatment cn the 
Micro-Structure of Steel," before the CHELMSFORD ENGINEERING 
SOCIETY. 


A sub-committee of the Council of the SOUTH AFRICAN INSTITUTE 
OF ELECTRICAL ENGINEERS recommends that consulting engineers be 
urged to adopt the I.E.E. model conditions of contract, and to use 
the British B.E.S.A. standards in their spccifications. 


The following are among the AWARDS this year by the President 
and Council of the Rovar Society: A Royal Medal to Mr. C. T. К. 
WILson, F.R.S., for his researches on condensation nuclei and 
atmospheric electricity; the Copley Medal to SIR ERNEST 
RUTHERFORD F.R.S., for his researches in radio-activity and 
atomic structure; the Hughes Medal to Dr. F. W. Аѕтом, F.R.S., 
for his discovery of isotopes of a large number of the elements 
by the method of positive rays. 


The opening meeting of the LivERPOOL SUB-CENTRE OF THE 
NORTH WESTERN CENTRE OF THE I.E.E. took place on the 6th inst. 
at the University, Liverpool. Mr. Welbourn, the new chairman, 
gave a detailed account (illustrated by lantern slides) of his recent 
visit to Canada and the United States, outlining the recent develop- 
ments in telephones, elcctricity supply, high tension transmission 
schemes and railway electrification. Mr. Barnard (chairman N.W. 
centre) supported Mr. Welbourn, and addressed the meeting on the 
A popular lecture 
on '' Broadcasting,” illustrated by lantern slides, was given by Mr. 
A. P. M. Fleming on Monday. A musical programme was trans- 
mitted from the Metropolitan-Vickers works, Trafford Park, which 
was made quite audible to the audience by means of three loud- 
speaking telephones. 


The Council of the INSTITUTION oF CIVIL ENGINEERS have made 
the following awards in respect of Papers printed without discussion 
in Section IJ. of the Proceedings for the Session 1921-1922 :—A 
George Stephenson Gold Medal to Mr. B. C. Laws; Telford Premiums 
to Prof. Leonard Bairstow, Mr. A. J. Sutton Pippard, Mr. E. A. 
Cullen, Mr. H. H. Dare, and Mr. F. W. Stephen. For Papers read 
before meetings of students in London and thc Provinces, the 
following awards have been made :—4A Miller Prize and the James 
Forrest Medal to Mr. F, H. Bullock, and Miller Prizes to Mr. J. G. 
Mitchell, Mr. A. G. McDonald and Mr. Harry Wolf. 


The following are recommended by the president and council of 
the Roya Society for election to the council at the anniversary 
meeting on the 3oth inst. :—President, Sir Charles Sherrington ; 
treasurer, Sir David Prain ; secretaries, Mr. W. B. Hardy and Dr. 
J. H. Jeans; Foreign Secretary, Sir Arthur Schuster; other 
members of council : Prof. V. H. Blackman, Prof. H. C. H. Carpen- 
ter, Prof. T. R. Elliott, Prof. A. Harden, Sir Sidney Harmer, Prof. 
W. M. Hicks, Prof, H. Е. Newall, Prof. G. H. Е. Nuttall, Prof. D. 
Noel Paton, Lord Rayleigh, Prof. O. W. Richardson, Sir Ernest 
Rutherford, Dr. Alex. Scott, Mr. F. E. Smith, Sir Aubrey Strahan 
and Prof. J. T. Wilson. | 


At a meeting of the RADIO ASSOCIATION last ‘Friday a resolution 
was passed expressing grave concern at the scale of subsidies 
demanded by the British Broadcasting Company, and the effect 
which it will have on the radio industry, and calling upon the com- 
pany to justify their scale to a deputation. To promote the develop- 
ment of the radio industry by provision of clear information in 
regard to the ownership of patents the executive committee were 
instructed to obtain a report on the patent position and also to 
report on cases of alleged infringement, intimidation, etc. The 
executive committee was authorised to open a research fund for 
this purpose. l 


At a meeting of Hutt Tramways Committee last week it was 
stated that the Chairman (Mr. Digby Willoughby) and the General 
Manager (Mr. Rayner) had interviewed the Ministry of Transport 
in London and suggested that if they would sanction a loan for 
track renewal amounting to £100 000, repayable in 17 years, it 
would be the means of finding work for alarge number of unemployed. 
The Ministry were prepared to give their sanction provided the 
amount of the unexpired loan on track renewals should be repaid 
out of the reserve fund. The Committee resolved that application 
be made for sanction for the loan, to be followed by an application 
to the Unemployment Grants Committee for assistance to the extent 
of 50 per cent. 
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Electricity Supply. 
WARE Urban Council have decided to adopt electric power instead 
of gas for the plant at the pumping station. 
CHEADLE AND GATLEY Urban Council have received sanction 
to a loan of £10 ooo in connection with their electricity scheme. 


The price of electricity for lighting at BEXHILL has been reduced 
from od. to-8d. as from the September quarter meter readings. 
WANTAGE Urban Council have decided to support an application 


by Sir Charles Bright and Partners for a Special Order to supply 
electricity to the town. 


WILPSHIRE is now lighted by electricity. The supply is being 
given by Blackburn Corporation, and the switching-on ceremony 
was performed last week. 

: Negotiations are proceeding between ONSLOW VILLAGE, LTD., 
and GUILDFORD Town Council with regard to terms for extending 
the electric light mains to the village. E 


As from the December meter readings the charges for electricity 
at LEEDs are to be reduced from 50 per cent. to 30 per cent. above 
pre-war rates for power, and from 70 per cent. to 60 per cent. for 
bther purposes. 

The problem of meeting the demand for electricity during the 
coming winter was discussed by ILKLEY Urban Council last week, 
and it was decided to obtain sanction from the Electricity Com- 
missioners to carry out the necessary extensions. 

The CHARING Cross, WEST END AND City ELECTRICITY SUPPLY 
Co. and the Ciry or LONDON ELectric LIGHTING Co. are contem- 
plating an arrangement for mutual assistance, and the scheme is 
under consideration by the Electricity Commissioners and the 
London County Council. 

The Keighley Town Council have again considered the question 
of a supply of electricity to SKIPTON, and it has now been decided 
that instead of supplying electricity direct, a bulk supply shall be 
given to the Yorkshire Electric Power Co., in accordance with the 
wishes of the Electricity Commissioners. 


BILLERICAY Rural Council have given permission to the Brent- 
wood District Electric Company to obtain powers to supply 
electricity at Shenfield, Warley,andSouth Weald, Similarpermission 
has been given to the Wickford and District Electricity Supply 
Company in respect of Wickford, Downham and Ramsden. 

. An agreement has been signed between TORRINGTON Corporation 
and Mr. S. 1. Knill, of Barnstaple, by which the latter will, if 


sufficient capital is subscribed, provide within eighteen months an . 


electricity supply for Torrington, either as à separate undertaking 
or as an extension of the Bideford and District Electric Supply Co. 
LiNCOLN Town Council have decided to supply electricity to 
residents in Burton Road, at a cost of £700 on condition that the 
income from consumers is not less than {160 per annum ; and also 
to give a supply to the Swanpool Garden Suburb on condition that 
the Swanpool Co-operative Housing Society guarantees an annual 
income of 20 per cent. of the total cost of carrying out the scheme. 
The Electricity Commissioners will hold a local inquiry at Edin- 
burgh, on December 12th, and following days, with reference to the 
area to be included in the proposed East oF SCOTLAND ELECTRICITY 
District, and to consider a scheme, submitted by Edinburgh 
Corporation, for improving the existing organisation for the supply 
of electricitv in the district and for the formation ofa Joint Electricity 
Authority. Objections to the Secretary, Electricity Commission, 
Gwydyr House, Whitehall, London, S.W.1, by December 5th. 


On the night of the 4th inst., the city of Cork was plunged into dark- 
ness as a result of an attempt to destroy the electric power station in 
Victoria Road, of the Cork Electric Lighting and Tramway Co. 
It is stated that ten armed men entered the power-house and at the 
pe of the revolver forced the staff into a room, where they were 

ept prisoners. The “ Irregulars " then began to smash the plant 
with sledge-hammers, but before much damage was done the military 
arrived and the attackers escaped in the darkness. The machinery 
was quickly repaired apd the public lighting restored in about an 
hour. 


Business Items. 


MR. E. Lawson, wireless engineer, has commenced business at 
Imperial Buildings, Peel Square, Barnsley. 

Mr. JOHN STONE, electrical engineer and lighting specialist, has 
opened premises at 2, Bank Street, Maidstone. 

The GaTH ELECTRIC ENGINEERING Co., of Halifax, are removing 
their showrooms from Southgate to premises in Horton Street. 

DONOVAN AND Co. have appointed Mr. David Alexander, of 43, 
Mains Street, Waterloo Street, Glasgow, their agent in Scotland for 
ironclad switch and fuse gear. 


G. AND J. WEIR, Ltp., have made arrangements with SULZER 
FRERES, of Winterthur, Switzerland, to manufacture the new type 
of Diesel engine recently developed by the Swiss firm. The engine 
will be known as the Weir-Sulzer typc. 

Mr. R. W. Dalton, H.M. Trade Commissioner in New Zealand, is 
at present at the Department of Overseas Trade, Old Queen Street, 
Westminster, and will be pleased to grant interviews to manu- 
facturers and merchants interested in TRADE WITH NEW ZEALAND. 
Applications should be made to the Comptroller-General of the 
Department, quoting '' T.G. 3962." 
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. Personal and Appointments, etc. 


The King of Italy has created Dr. E. BELLINI a Commendatore of 
the Order of the Crown of Italy. 


MR. J. M. Кокеѕ, electrical engineer, has been elected a member 
of Greenwich Borough Council. 


MR. G. P. DENNIS, consulting electrical engineer, has been elected 
a member of Birkenhead Town Council. 


Edinburgh University have appointed MR. CHARLES DARWIN to 
the recently instituted Tait Chair of Natural Philosophy. 


ALDERMAN W. H. BARRETT, chairman of the Tramways Com- 
mittee, has succeeded Alderman Barker as Mayor of Salford. 


MR. S. L. PEARCE, chief engineer and manager of the Manchester 
Electricity Department, has been elected a member of the Alpine 
Club. 


Tunbridge Wells Town Council has increased the salary of MR. 
J. E. Powna tt (Chief Assistant Electrical Engineer), from £496 per 
annum to £534. 


Dr. S. W. STRATTON, director of the Bureau of Standards, 
Washington, has been appointed president of the Massachusetts 
Institute of Technology. 


Dr. H. J. KAMMERLINGH ONNES, who first liquefied helium, 
completed on Saturday his fortieth year of service as Professor of 
Physics at Leyden University. 


Mr. W. PowzLL, for fifteen years meter superintendent at the 
Hereford Corporation Electricity Works, has been presented, on 
his resignation, with two divan easy chairs. | 


COUNCILLOR HARRY Brooks, the new Mayor of Blackpool, was 
elected to the Town Council in 1910, and has been chairman of the 
Tramways and Electricity Committee for many years. 


Mr. A. F. KELLETT, permanent-way engineer to Shefheld Cor- 
poration Tramways, has joined the staff of the Equipment and 
Engineering Co., Londor, as representative in the Leeds area. 


PRor. ARTHUR SMITHELLS, who has held the Chair of Chemistry 
at the Yorkshire College and Leeds University since 1885 is retiring 
at the end of the current session in June next to take up special 
chemical research work in London. 


The Nobel Prize for Chemistry for 1921 has been awarded to 
Pror. FREDERIC Soppy, of Oxford, and for 1922 to DR. F.W. ASTON. 
The Prize for Physics for 1921 is awarded to PRor. EINSTEIN, and 
for 1922 to ProF. NIELS BoHR, of Copenhagen. 


ALD. J. B. BurMAN has been appointed chairman of the Birming- 
ham Electric Supply Committee in place of Mr. H. K. BRALE, 
solicitor, whose professional duties will require his frequent atten- 
dance in London. Ald. Burman held the same position a few 
years ago. : 


Maidenhead Town Council have gratefully accepted the proposal 
of the Borough Electrical Engineer (Mr. C. O. MILTON) that in view 
of the increasing gross profits of the electricity undertaking, 1 per 
cent. instead of 2 per cent. should be added to his salary as from 
April, 1923. 


DR. Сом G. Fink, inventor and originator of the drawn tungsten 
wire, has been appointed Secretary of the American Electro-chem- 
ical Society, whose headquarters are now at Columbia University, 
New York, where Dr. Fink is in charge of the Department of 
Electro-chemistry. : 


.At the statutory meeting of Glasgow Corporation, following the 
recent election, MR. JOHN M’WHIRR was appointed convener, and 
BAILIE ROBERT LAING sub-convener, of the Tramways Committee. 
Mr. ROBERT SADLER has been appointed convener of the Electricity 
Committee and ВАПІЕ DEWAR, sub-convener. 


Coun. BEALE being unable, owing to his business engagements, 
to accept re-election as chairman of the Birmingham Electric 
Supply Committee, Атр. J. B. Burman, a former chairman, has 
been appointed. Alderman Burman is a member of the National 
and District Industrial Councils for the industry. 


Among the resignation honours bestowed on the advice of the 
ex-Premier we notice that Sir SAMUEL ROBERTS, Chairman of the 
Committee who considered the Electricity Supply Bill last session, 
has been made a Privy Councillor, and ALDERMAN MAX MUSPRATT, 
a director of tbe Automatic Telephone Manufacturing Co., a baronet. 


Mr. B. Н. JENKINSON, senior partnei in Jenkinsons, consulting 
engineers, has been elected Mayor of Hornsey for the second year in 
succession. The Town Council at the same time elected him to the 
position of Alderman of the Borough. Hornsey, although on the 
northern borders of London, is not a Metropolitan Borough, but 
holds a full Charter of Incorporation, and is the largest non-county 
borough in England and Wales. 


Mr. BENJAMIN G. LAMME, chief engineer of the Westinghouse 
Electric and Manufacturing Co., has been awarded the Joseph 
Sullivant Medal by the Ohio State Ufiiversity, in recognition of his ` 
notable engineering achievements. Мг. Lamme is the first person to 
receive the medal, but in future it will be awarded once in every 
five years for “an admittedly notable achievement on the part 
of a son or daughter of the university." 
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Electrie Traction. 


The wages of Tramway Employees at SUNDERLAND, are to be 
reduced all round by 4s. a week, in cuts of 2s. | 

A Bill to be promoted by ANTRIM Corporation provides for the 
extension of the tram service from Greencastle to Whitehouse. 

London County Council have decided not to exercise their 1ight to 
purchase the mile of tramway belonging to BEXLEY Urban Council 
which lies within the county of London, so the question will not arise 
again until 1929. 

A MEMORIAL ARCH erected to the 48 employees of Whitevale Tram- 
way Depot, Glasgow, who gave their lives in the war was unveiled 
on Monday in the yard of Parkhead Depot. The memorial, which 
is made of white granite, is a simple yet imposing structure several 
fect in height. The names of the fallen men are inscribed in black 
lettering on the front of the arch. 

GLAscow Corporation Special Committee on the SuBwAY RAIL- 
way has authorised the tramways manager to obtain plans and 
estimates for the clectrification of the subway. The subway has 
“not yet passed into the full control of the Corporation, but an 
application for Parliamentary powers to buy and run it has 
been incorporated in a Provisional Order which will shortly come 
before Parliament as a Bill. 

Reduced tram fares came into operation in BIRMINGHAM at 
the beginning of October, and the receipts for that month show a 
decrease as_compared with the previous month. The number of 
passengers, however, was higher. For the four weeks ended 
September 3oth the number of passengers was 14 617 062, as com- 
pared with 14 994 615 for the four weeks ended October 28th. 
The September receipts amounted to £114 166 and the October 
receipts to £101 390. 

A NEW ELECTRIC BRAKE, the invention of Mr. F. Priestly, general 
manager of Liverpool Tramways, was successfully tested last week 
on a stecp hill at Everton, Liverpool. It is claimed that the brake 
renders it practically impossible for a tram to run backwards down 
hill, because as soon as it develops the slightest impetus an electric 
brake is set in acticn together with an automatic sander. The 
electricity for the motor which operates the brake is generated bv 
the reversed motion of the car, and is independent of the main 
electric system. The brake and sander are fixed at both ends of the 
tram. 


Miscellaneous. 


AN ELECTRIC CRANE is to be erected at the Southend loading pier 
at a cost of £I тоо. | i 

The annual meeting of the FEDERATION OF BRITISH INDUSTRIES 
will be held on the 14th prox., at the Hotel Cecil. 

The late Mr..L. G. Ковімѕом, a director of the Underground 
Electric Railways Co., left estate of the gross value of £236 332, 
with net personalty £133 952. 

“ LICENCES OF RIGHT’”’ have been granted to S. V. Gramlich 
for Patent No. 178 234 (3266—21) for “‘ improvements in and relating 
to electric lighting systems for vehicles." 

The current FARADAY HOUSE JOURNAL is prefaced by a somewhat 
unflattering portrait ot Mr. P. V. Hunter, the new President of the 
Old Students' Association. It contains the usual amount of 
interesting old students' news. | 
` Among the latest guarantors to the BRITISH EMPIRE EXHIBITION 
GUARANTEE FUND is Sir Owen Philipps, who, on behalf of the 
Royal Mail Steam Packet Company and allied lines, sent through 
the London Chamber of Commerce a guarantee of /10 ооо. This 
brings the Guarantee Fund to over £1 190 ooo. 

The FEDERATION OF BRITISH INDUSTRIES have appointed a 
committee to inquire into the effect of the payment of international 
debts upon the industrial and exchange position of both debtor and 
creditor countries. The members include Lord Colwyn, Sir Eric 
Geddes, Sir William Peat, Sir Charles Mandleberg, Sir William 
Alexander, Sir Max Muspratt, and other well-known men. 


The Wages and Conditions of Service Committee of DUNDEE 
Town Council recommend that tramway drivers' wages be reduced 
by 4s., conductors by 2s., and cleaners by 2s., inspectors, night 
firemen, and motormen by 4s. per weck. It is also proposed that 
for every rise or fall of four points in the cost of living the wages 
should rise or fall 1s. per weck, the basic figure to be 79 per cent. 
above the pre-war rate. 


Three Months' Street Accidents. 


The number of STREET ACCIDENTS recorded by the Metropolitan 
Police during July, August and September totalled 15 419, of 
which 198 proved fatal. Below are the details :— 

Persons killed. Total accidents. 


Motor omnibuses  .. ja vs 21 938 
Electric tramcars .. n ia 10 I 059 
Motor-cabs .. “› - os 9 804 
Motor-cars .. А TT T 40 3 434 
Motor-cycles ёч Ps aa 12 I 271 
Motor-vans .. is $5 es 81 2 937 
Traction engines .. - is І 17 
Нотѕе-агамп vehicles s T 18 2114 
Pedal cycles .. .. és ia 6 2 751 
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Wireless and Telegraph Notes. 


The ELECTION RESULTS were broadcasted by Marconi’s Wireless 
Telegraph Co. about 2 a.m. yesterday (Thursday) to the White Star 
liners then at sca. 


The WESTERN TELEGRAPH Co. have lodged a claim of /66 946 
with the Irish Provisional Government for the destruction of the 
Valentia cable station. 

The BrRMINGHAM Broadcasting station has been erected on a site 
at the works of the General Electric Company at Witton, and has 
satisfactorily answered tbe preliminary tests. 

It has been decided to form an OXFORD AMATEUR WIRELESS 
SociETY, and the following have been appointed a provisional com- 
mittee: Messrs. F. Pigott, B. A. Canning (treasurer), Hartwell 
and F. Wootten. 

The projected SWEDISH RADIO TELEGRAPH STATION for communi- 
cating with America will be erected at Grimeton, near Varberg. 
The station will be named Varberg Radiostationer and will be ready 
for service before the end of 1923.—Reuter's Trade Service. 

The UNITED FRuiT Co. is providing a free medical radio service 
from its hospitals in the various countries of Central America and 
from its passenger steamships to all ships at sea. This service 
is established primarily for the benefit of ships not carrying doctors. 

Mr. N. R. Meyer, director of the Danish State Telegraph Adminis- 
tration. states that negotiations have been initiated by Denmark 
for the inauguration of LONG-DISTANCE TELEPHONING, via Rostock 
to Switzerland, Holland, Belgium and possibly France. There is 
good conneetion with Germany, but the calls to places south of 
Frankfort are not numerous. 

According to “ The Times” correspondent at Toronto the 
Dominion Government of CANADA proposes, to provide a chain of 
SIX WIRELESS STATIONS extending into the Arctic circle. Five of 
the stations will be constructed at Forts Smith, Resolution, Simpson, 
Norman and Macpherson, on the Mackenzie River, and the sixth 
at Dawson City. The primary object of the chain is to keep Federal 
officials in toucb with one another. 

The WHITE STAR LINER " МАЈЕЅТІС is now equipped with 
automatic wireless transmitting apparatus which enables messages 
to be sent at the rate of roo words per minute and upwards, instead 
of the average twenty words per minute, which is general by hand 
transmission between ships and the shore. This is the first occasion 
Marconi automatic high-speed apparatus has been used on board 
ship, and it is stated that the White Star Line will extend it to their 
other important vessels in due course. The wireless traffic dealt 
with by the ‘ Majestic ’’ amounts to nearly 50 ooo words per trip. 

It is announced by the “ European Commercial ”' that the German 
Post and Telegraph Department has equipped the main wIRELESS 
STATION at NORDDEICH (Friesland) with a tube transmitter for 
undamped waves. The transmitter 1s so adjusted that it is possible 
to transmit wireless telephone messages. It is intended that 
Norddeich shall become the central station of a wireless telephone 
service for shipping. From the 15th inst. weather forecasts will 
be sent out twice daily, first by wireless telegraphy, later by wireless 
telephony. Should these experiments prove successful, it is 
intended to arrange for the broadcasting, at definite hours during 
the day, of other news valuable to shipping. It is thought that 
"within a measurable period of time it will be possible to arrange 
that all ordinary telephone subscribers in coastal cities, such as 
Hamburg and Bremen, will be able to dispatch messages direct to 
ships within range. 


Social Notes. 


The British INSULATED AND HELSBY CABLES STAFF GUILD 
last week held their annual tea and concert in the Britannia Rooms, 
Cunard Buildings, Liverpool. ' 

The annual dinner of the APPRENTICES' ASSOCIATION OF THE 
GENERAL ELECTRIC Co., Witton, will be held at the Magnet Club, 
Erdington, on the 21st inst. It is not possible to send out personal 
invitations, but it is hoped that as many as possible of the 
ex-members of the Association and ex-apprentices will attend. 
Application for tickets should be made to Mr. A. Haddow, c/o 
Magnet Club, Erdington. 

Nearly 200 were present at the ANNUAL STAFF DANCE of the 
Newcastle-upon-Tyne Electric Supply Co., which was held last 
Friday in the Heaton Assembly Rooms. ‘The rooms were decorated 
in commemoration of the Armistice, and a very enjoyable evening 
was spent. 


Obituary. 

The death has occurred, from phthisis, at the age of 3r, of 
Mr. A. B. LAMBERT, an electrical engineer in the employ of Barlow 
and Alden, of Oxford. | 

The death has taken place at Folkestone of Мг. Е. №. Fox, who 
for many years carried on business as an electrician in Ashford, 
Kent. Mr. Fox was 68 years of age. 

We regret to record the death, as a result of being knocked 
down by a motor car, cf Mr. J. B. HumMpureys, director and 
manager of Ferguson Superhcaters, Ltd., with whom he had 
been associated for many years. At the inquest the Coroner 
made some strong remarks upon the danger of dazzling headlights, 
which were the cause of this fatalitv. | 
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Imperial Notes. 

During the year ended March 31 last the ten CANADIAN POWER 
COMPANIES, which export electrical energy, supplied 861 594 793 kWh 
to the United States, and generated 2 114039 211 kWh for home 
consumption. 

The director of the Institute of Science and Industry, Sydney, 
has received nominations for representatives on the main committee 
of the projected ENGINEERING STANDARDS ASSOCIATION, AUSTRALIA, 
from the Institution of Engineers of Australia, Australian Chemical 
Institute, and Australasian Institute of Mining and Metallurgy. 


Mr. Charles Maclurcan has established what is believed to be a 
RECORD IN LOW POWER WIRELESS TRANSMISSION by sending telegraph 
signals and speech from his station at Strathfield (Sydney} to 
Melbourne and Mungindi, using 8:5 W, which was gradually reduced 
to 32 W. Some time ago Mr. Maclurcan communicated with 


the steamer '' Montoro," which was more than 2000 miles from 


Sydney, using only 9 W. 

BRISBANE WATER AND SEWERAGE Водкр have under considera- 
tion the questicn of installing their own generating plant for the 
supply of electricity required in connection with the sewerage 
scheme. The Ministry of Works suggested that the requirements 
could be more economically met by purchasing electricity from the 
supply authority, and the Board have asked Mr. George Julius, of 
Sydney, to report on the question. | 


“ Indian Engineering" states that three “rakes” of bogie 
carriages (each of which consists of two brake vans at the ends of a 
train and one carriage in the centre) have been equipped by the 
East INDIAN RAILWAY administration to provide electric light in 
carriages for all classes. There are dynamos in the brake-vans, 
each of which lights four other carriages. A bogie carriage in the 
centre of the train has its own dynamo. Other trains on the main 
line are being similarly fitted, 

The AUSTRALIAN CusroMs DEPARTMENT have decided that the 
following articles are subject to 1o per cent. and 5 per cent import 
duty under the general and intermediate tariffs respectively, and 
are duty free under the British preferential tariff :—400 A, 37 000 V 
outdoor type oil circuit breakers for transformers and substations, 


with control panels ; 5 ооо kW frequency changer and transformer ; ? 


5 200 kVA, 6 600-33 ooo V oil insulated, water cooled transformer 
with oil and necessary parts —4Reuter's Trade Service. і 


SYDNEY (N.S.W.) Electricity Committee have asked the Minister 
for Works to hasten the passing of legislation to enable the Railway 
Commissioners to supply the City Council with electricity in bulk. 
A sub-committee has been appointed to obtain information on the 
subject, including the price to be charged by the Commissioners, 
the terms of contract, and what arrangements can be made for 
extending the Council’s plant to meet the requirements until 1925, 
by which date it is hoped that the supply from the Commissioners 
will be available. 

A Water Power Bill introduced in the QUEENSLAND Legislative 
Assembly provides that the Governor in Council may authorise any 
local authority other than a Water Power Board constituted under 
the Act to be a HYDRAULIC AUTHORITY for the purposes of the Act. 
The Governor in Council may also unite two or more areas or divide 
an area into two or more parts and adjust financial or other matters 
requiring adjustment. The Treasurer may advance to a board out 
of monies appropriated by Parliament such sums on loan as are 
required for the construction of any works which a board is 
authorised to construct. 

H.M. Trade Commissioner at Toronto (Mr. F. W. Field), reporting 
on his recent visit to NORTHERN ONTARIO, says many mining men 
expressed regret that British capital was not interested to a greater 
extent in Northern Ontario mining development. Practically all 
the mines in the Kirkland Lake gold camp, for instance, were being 
developed with United States money. There is a demand in the 
district for mining machinery and supplies estimated at a value 
of from 20 to 30 million dollars. In addition to rock drills, grinding 
machinery, tube mills, boilers, steam engines, pumps, and the usual 
mining tools and materials, there are openings for manufacturers 
of storage battery, locomotives, and other electrical material and 
equipment. Mr. Field adds that buyers insist on having descriptive 
catalogues, and a list of the principal purchasing agents in the 
district, to whom manufacturers are recommended to send cata- 
logues, can be obtained from the Department of Overseas Trade, 
Old. Queen Street, Westminster, | 

There &re now about ro ooo consumers of electricity in AUCKLAND 
(N.Z.), an increase of 15 per cent. since the Auckland Electric 
Power Board took over the municipal plant early this year. The 
present service is practically confined to the city, but it is proposed 
to extend the mains to other arcas within the Board's district. 
Additional generating plant of 3 ooo kW is practically ready to be 
put into service, and two further generators, each of 5 ooo kW, are 
to be put in shortly. Ultimately, supplies will be taken from the 
Government's hydro-electric station at Arapuni. A deputation 


recently urged upon the Minister for Public Works the necessity , 


of proceeding with the erection of the transmission line from 
Hamilton to Auckland for supplying the Power Board with power 
from Horahora. The Board were already finding it necessary to 
defer applications for power, and in two years they would be looking 
to the government department for supplies of power, The Minister 
promised to go into the matter again with the department. 
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Care of Diesel Engines. 


In a paper on “ Care and Maintenance of Diesel Engines ” before 
the last meeting of the DIESEL ENGINE USERS’ ASSOCIATION, Mr. 
G. E. Windeler said that within recent years careful supervision in 
manufacture had reduced crankshaft troubles to a very low per- 
centage. The gland packed type of fuel valve was now almost 
universally adopted, and if properly manufactured gave very little 
trouble indeed. The question of taking suitable care of the air 
receivers of a Dicsel engine installation was an important one. The 
practice of arranging receivers in a nearly horizontal position above 
the floor level and of providing suitable openings at each end to 
facilitate examination and cleaning of the interior did away with. 
many of the difficulties which had formerly been experienced in 
connection with this auxiliary. : 

The discussion on Mr. Windeler's paper is to be continued at a 
meeting of the Association to be held on Friday, the 24th inst, at 
2.30 p.m. Non-members can obtain cards of admission from the 
hon. secretary, Mr. Percy Still, 19, Cadogan Gardens, London, S.W.3 


E 


Electricity Progress in Toronto. 


The report of the Toronto HvpRo-ELECTRIC SYSTEM for the 
year 1921 shows that substantial progress was made during the year. 
The gross income was $3 622 605, an increase of 15 per cent., and 
after deducting the cost of electric current and operation expenses, 
the surplus was $1 410 231, but interest, taxes, etc., reduced the 
profit to $214 353 net. The funded debt is $9 498 309 and the 
reserves amount to $4 962 908. A sum of $1 ILI 019 was paid to the 
Hydro-Electric Commission for power, or $18'54 per н.р. At the 
end of the year there werc 81 923 meters in use, an increase of 
IO 476, and 221 384 558 units were sold, cr neaily 6 500 ooo more 
than in 1920. The connected lcad is 227 боо H.P., compared with 
194 800 H.P., and the peak load was 76 378 H.P., against 62 339 H.P. 


Domestic Load. 

According to the repoit, all new buildings are wired for electric 
light, and the limited number of older buildings still without electric 
lighting are rapidly being wired. The use of electric energy for 
power purposes is almost universal, the principal exception being 
the steam railway. A large field for the use of electricity still 
remains, however, in the extension of domestic cooking. In 
Toronto, where the greater part of the electricity used for domestic 
cooking is scld at nine-tenths of a cent. per unit, the only obstacle 
to more general electric cooking is the cost of replacing other 
equipment with electric ranges and of the necessary wiring. To 
promote the sale of electric ranges, the Commissioners have adopted 
a fixed price fcr the installation of the necessary wiring so as to 
quote inclusive prices on ranges completely installed, and of a 
deferred payment plan so as to afford customers an opportunity 
of purchasing on easy terms. This policy has led to gratifying 
results in the increased number of ranges put in service. 


Latin-American Electrical Notes. 


Official consent has been given to the plans submitted for the 
UTILISATION OF THE FALLS OF MAMBUCABA, situated on the frontier- 
line between the States of Rio de Janciro and Sao Paulo, Brazil. It 
is proposed to form a syndicate for installing the necessary plant and 
erecting transmission lines to supply hydro-electric energy for a 
number of public services. 

The erection of the SANTIAGO (CHILI) electricity station will be 
completed before the end of next month. The station will be 
equipped with converting plant to transform the 110 ooo V current 
transmitted from the great station at Maitenes to 550 V d.c. for the 
lighting and street-railway services, as well as for the electric railway 
service between Santiago and the port of Valparaiso. 

The Municipality of SAN José (Costa Rica) has decided to erect 
electric power plant sufficient to light the whole of the city, to supply 
power for several industrial establishments and other purposes. 

The town of CHILAMATAL (SALVADOR) is about to adopt electricity 
for public and private Kghting, power being furnished from the 
existing station at San Lorenzo in Quezaltepeque.—Rewuter's Trade 
Service. 


German Railway Electrification. 


Owing to the shortage of good coal the German Minister of Traffic 
is of opinion that the electrification of the whole of the STATE 
RaiLtways should be undertaken at once. Notwithstanding the 
critical financial position of the country, it is thought the scheme 
would effect such an economy of coal and improvement of the 
transport facilities that there would be an advantage in making an 
immediate start on it. In Southern Germany, in addition to saving 
coal, less rolling-stock would be required to convey the coal from 
distant mines to the places of consumption. In Wurtemberg and 
Baden it is suggested that the trunk lines should adopt electric 
operation as soon as possible, the Basle-Frankfort and Carlsruhe- 
Stuttgart-Ulm lines being the first to be dealt with. The con- 
templated Black Forest railways will also be electrified. The 
Minister is endeavouring to secure the co-operation of the various 
federated States, especially those having water-power, and he is 
reckoning on this co-operation for developing the untapped water- 
power in the Rhine, Main, Neckar and Danube areas. 
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The GARTENFELD CABLE WORKS of the Siemens-Schuckertwerke 
have been partially destroyed by fire. The fumes affected the 
firemen, one of whom died from injuries. | 


According to the papers, the L. M. Ericsson Company's affiliated 
Hungarian company will obtain possession of its large factory at 
Budapest, which was requisitioned in 1914. The factory manufac- 
tures telephone and telegraph apparatus. 


President Harding has appointed a Commission of seven members, 
with Mr. John Hays Hammond as chairman, to study the U.S.A. 
COAL INDUSTRY, and to make recommendations which may serve as 
the basis of legislation to prevent the recurrent labour troubles 
in the coal fields. 

A proposal to electrify the PERNIK-SOFIA RAILWAY, the most 
important line in Bulgaria, is being examined by a commission of 
experts. A power station would be erected at Pernik to supply 
electricity to the line, and also for lighting purposes in Sofia. 
The project will assist the exploitation of the coal mines.— Rewter's 
Trade Service. 


A scheme has been prepared for the ELECTRIFICATION OF the 
whole of the TRUNK RAILWAY FROM TOKYO TO Кове. The power 


will be obtained from private hydro-electric companies along the - 


line, and about 25 transformer stations will be erected between the 
termini. The total estimated expenditure is 67 million yen. The 
Tokyo-Odawara and the Tokyo- Yokosuka lines will be the first to 
be electrified. i 


The decision of the ITALIAN GOVERNMENT to hand over certain 
PUBLIC SERVICES, including the telephones, to private enterprise, 
has already brought offers from would-become concessionaires. 
The Western Electric Co. has, it is reported, submitted terms for 
operating the telephone system. As the future of the telegraphs 
and of the railways is still under consideration, and as difficult 
political questions are involved, it will be some time before a 
scheme can be prepared. 

JAPANESE ELECTRICITY UNDERTAKINGS seem to be prospering, in 
contrast with other classes of undertakings, due, in part, to the 
progress made in the amalgamation of various companies. The 
rcturns published by the authorities show that the generating 
eapacity of power stations increased by 40 ooo kW during the first 
half of last year, compared with the corresponding period of the 
preceding year, and by 8r ооо kW during the first half of the 
current year.—Reuter’s Trade Service. 


Circular 134 of the Bureau of Standards contains a STANDARD 
SPECIFICATION FOR FIRE EXTINGUISHING LIQUID (carbon tetra- 
chloride base). The fumes generated in extinguishing fires with this 
liquid are intensely irritating and are also poisonous, so that it is 
not safe to use it in confined places. The material is the only 
suitable liquid known, which is a non-conductor of electricity, for 
use in hand fire extinguishers in fighting incipient fires in connection 
with electrical apparatus. 
its use. 


Apart from the big demand for machinery for sugar and rice 
mills in Java, there is said to be a promising market for electrical 
plant, more especially for the supply of electric generating plant in 
the towns. There are also some interesting hydro-electric schemes 
which may materialise ; the railways are likely to be in the market 
shortly for internal combustion locomotives, and à demand is certain 
to arise for coal-mining, oil boring and refining plant. The field is 
therefore an extensive one, and British firms should endeavour to 
secure a share of the business. 


The ARRAYANES LEAD MINE belonging to the Spanish State, in 
the Linares basin, is to be electrified. The necessary plant has been 
delivered, and it is hoped toincrease the production, which has fallen 
to a low level, hardly exceeding 2 000 tons. Several important 
mining companies in the Bilbao basin have decided to close down 
their mines owing to the lack of sales of iron ore, but the mayors of 
the communes in the zone affected have requested the owners to 
keep work going at least three or four days a week in order to avoid 
depriving thousands of workers of the means of subsistence. ` 


A description of a NEW CO, METER is given in the August issue 
of the “ A.E.G. Mitteilungen.” A small motor pumps the flue 
gases into a measuring chamber and rotates them rapidly. Within 
the chamber is a measuring wheel which is moved along by friction. 
Air is pumped at the same time into a second chamber, identical 
with the first, but rotating in the reverse direction. Any difference 
between the torque of the wheels can thus be indicated, and the 
readings, after proper calibration are directly in percentage of 
carbon dioxide. 

According to the “ Berliner Tageblatt " the GERMAN METALS 
INDUSTRY bas begun to experience a falling off in orders, both 
domestic and foreign. Working hours have been restricted in some 
cases, and in spite of the exchange large orders from abroad cannot 
be obtained, so that work restrictions and a reduction of workers 
will become necessary during this month. 
equally on the increase in the wagon-building and locomotive 
industry. The Hohenzollern A.G. für Lokomotiv-fabrikation, at 
Düsseldorf, has reduced its working hours tó six, and the Phónix 
A.G. für Bergbau und Hüttenbetrieb, at Düsseldorf, has restricted 
working hours in its thick-plate rolhng mills, but dismissals have 
been avoided by transferring workers to other departments, Several 
other firms also report a shortage of work. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

COMMISSIONERS OF Н.М. Wonks, ETC., December rst.—Electrical 
and mechanical labour in daywork in Liverpool district for three 
years. Forms of tender from Contracts Branch, King Charles 
Street, S. W.r. i 

GREAT NORTH OF SCOTLAND КАПМАҮ Co., December 7th— 
Supply of stores, including telegraph material, ironmongery, rubber 
goods, packing, etc. Forms of tender from the Stores Superinten- 
dent, 80, Guild Street, Aberdeen. 


INDIA. 

GREAT INDIAN PENINSULA RAILWAY COMPANY. January oth.— 
Electrical equipment of coaches, overhead equipment of permanent 
way and overhead distribution lines. Specifications from the 
Secretary, 48, Copthall Avenue, London, E.C.2. 


AUSTRALIA. 

COMMONWEALTH OF AUSTRALIA, November 2rst.—Switchboard 
parts (schedule Vic. 67). December 121—815 switchboards 
(schedule Vic. 68). January 1oth— Power plant (schedule WA 647). 
Forms and particulars from the Supply Officer, Room тот, Australia — 
House, Strand, London, W.C.2. 

VICTORIAN RAILWAY COMMISSIONERS, December 20th.*— Track 
and line relays and shielding windings for power signalling. 

SYDNEY (N.S.W.) METROPOLITAN WATER AND SEWERAGE 
Волкр, December 29th.—Two 450 H.P. electric motors.—Rewter's 
Trade Service. 

VICTORIAN ELECTRICITY COMMISSION, January 15th.— Switch- 
gear and accessories for Morwell power scheme. Specifications from 
the Agent-General, Melbourne Place, Strand, London, W.C.2. 

: MELBOURNE Tramways Boarp, January 23rd.—One 500 kW 
rotary converter and one 550 kVA transformer.—Reuter’s Trade 
Service. i 


. VICTORIAN ELECTRICITY COMMISSION, January 26th.—Steam, 
drain and feed piping, valves, traps, etc. Specification (No. 23/5) 
from the Agent-General, Melbourne Place, Strand, London, W.C.2. 


NEW ZEALAND. 

WAIRARAPA ELECTRIC POWER Boanp, December 20th.*—3 ooo V 
switchboard lightning arresters, disconnecting switches and choke 
coils for 11 ooo V and 3 ooo V three-phase circuits. 


BELFAST Guardians have accepted the tender of J. Y. Mooreand Co. 
for wiring and fitting the infirmary. 4979. 

The tender of Noyes Bros. for 5000 electricity meters at 28s, 
each has been accepted by Ѕуүрмеү (N.S.W.) Council. 


The tender of the Metropolitan-Vickers Electrical Co. for e.h.t. 
switchgear at /4 362 has been accepted by PoPLAmR (London) 
Council. ; 

The tender of Cole, Marchent and Morley has been accepted by 
Torquay Council for steam ejectors and extractor pumps at £535 
per set. 

EDINBURGH Corporation have placed a contract with the 
Anderson-Grice Company for converting two 15-ton. overhead 
hand cranes to electric working. 

GLAscow Tramways Committee have accepted the tenders of the 
General Electric Co. for telephone parts ; Equipment and Engineer- 
ing Co., for 300 A welding plant, and British Thomson-Houston 
Co., for 7 H.P. motor. 

GRIMSBY Corporation have accepted the following tenders :— 
General Electric Co., traction feeder switchgear, {434 ; Ferguson, 
Pailin Ltd., switchgear, {216; Mylan and Smith, balancer for 
Patrick Street area, £191. 

The following tenders are recommended for acceptance by 


` GLascow Corporation :—Richard Johnson and Nephew, copper 


trolley wire; British Insulated and Helsby Cables, Ltd., rail bonds ; 
W. C. Yuille and Co., bell pushes ; C. Henderson and Co., Ltd., fluted 
brass rollers ; J. Stewart and Co., bond plugs. 


The following tenders have been accepted by REIGATE Town 
Council: Heenan and Froude, steel work for extension of 
Generating Station, 890 ; Generai Electric Co., high pressure switch 
gear, £744; Mirrlees, Bickerton and Day, three Diesel engine-driven 
generators and auxiliary plant, £39 326 17s. 6d. ; Oliver Kennard, 
buildings and machinery foundations, £6 293. 


EDINBURGH Corporation have accepted the following tenders: 
Hurst Nelson and Co., 96 tramcar trucks at /105 each; Metfopolitan- 
Vickers Electrical Co., 112 tramcar motors at {159 each. (The 
English Electric Co. tendered for motors at £146 5s. each, but it 
was considered advisable to purchase motors of the same make 
as those now in service.) British Mannesmann Tube Co., one-piece 
tramway poles. 


Included in the contracts placed in connection with the ELECTRIFI- 
CATION of the portion of the SouTH AFRICAN RaiLwav between 
Durban and Johannesburg is an order for the machinery for the 
sub-stations to be located between Pietermaritzburg and Glencoe, 
a distance of about 125 miles. This order, comprising twenty-one 
2 осо kW motor generator sets for 3000 V d.c. service, with 
switchgear, automatic control gear, and auxiliary transformers, has 
been secured by the British Thomson-Houston Co., and will be 
manufactured in England. The contract amounts to about £400 ooo. 


* Particulars from the Department of Overseas Trade. 
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MANCHESTER Corporation have accepted the following tenders :— 
Enfield-Ediswan Cable Works, Mccintosh Cable Co. and British 
Insulated and Helsby Cables, cable; Dorman and Smith, 
ironclad switchgear ; Tilghman’s Patent Sand Blast Co., electrically 
driven air compressor; J. V. Pyatt and National Building Guild, 
wiring houses; Dyer and Young, commutator segments; Man- 
chester Armature Repair Co., commutator segments and armature 
coils; Metropolitan-Vickers Electrical Co., commutator segments 
and bell presses; Kay and Co., springs, spindles, bushes and 
connectors; British Thomson-Houston Co., tension springs, and 
divisions for arc deflectors; L. Andrew and Co., fullerboard and 
mica bushings, washers, strips and pieces, lead guards and asbestos, 
fibre, felt liners and adhesive tape; Fairless Engineering Supplies 
Co., controller fingers, etc.; Perfecta Seamless Steel Tube and 
Conduit Co., conduit tubing, etc. ; Drake and Gorham (Wholesale), 
Ltd., incandescent lamps; General Electric Co., switches and 
lighting material; Mason and Brown, bells, etc. ; Edison Swan 
Electric Co., cells; R. Whiffen, Ltd., mica cones for commutators, 
and micanite washers; Hamnett and Andrew, insulation cloth, 
parchment "fibre barriers, and carbon brushes ; Siluminite Insulator 
Co., divisions for arc deflectors; Connolly Bros. and Insulating 
Materials Co., adhesive tapes; Griffiths Bros. and Co. (London), 
varnish and compound ; Ward and Goldstone, soldering fluid and 
Chatterton compound ; A. Wiseman, Ltd., overhead line material ; 
Equipment and Engineering Co., trolley poles; Tramway Supplies, 

. Ltd., trolley wheel bushes and spindles ; Electro-Mechanical Brake 
Co., shoes for electro- mechanical brakes and grid resistances ; P. R. 
jackson and Co., magnet coils; J. Mountford and Co., bell crank 
levers and brackets for brakes; H. Wallwork and Co., grids for 
resistances ; British Insulated and Helsby Cables, cables; F. Smith 
and Co., copper cable and strip. 


Companies! Meetings, Reports, etc. 


The INDIAN ELECTRIC SUPPLY AND TRACTION Co. have declared 
an interim dividend of 3 per cent. on the ordinary shares. 

THE SOUTHERN BRAZIL ELECTRIC Co. have obtained the sanction 
of the Court to reduce their capital from £750 ooo to £425 ооо by 
writing Ios. off each of the 650 ooo issued shares of /1 each. 

The ELECTRIC CONSTRUCTION Co. have declared an interim 
dividend at the rate of 7 per cent. per annum on the preference 
shares, less tax, and at the rate of 6 per cent. per annum on the 
ordinary shares, less tax. 

The profit of the MARCONI WIRELESS TELEGRAPH COMPANY OF 
CANADA for 1921 was $12 253, against $69 916 in 1920. Deprecia- 
tion, etc., absorbs $95 988, bad debts $40 ooo, and special expenses 
$29 627, making a deficit of $153^362, which reduces the surplus 
brought in to $257 o12. 

The directors of the NORTH MELBOURNE ELECTRIC TRAMWAYS AND 
LIGHTING COMPANY, in their report for the year ended September 
30th, 1921, state that the company's undertakings have been sold 
to the State Electricity Commission of Victoria as from August rst, 
1922. When the audited accounts arrive from Australia a final 
balance sheet will be prepared and submitted to shareholders. 

The revenue of CALLENDERS SHARE AND INVESTMENT TRUST 
for the year to August 31st was /16 ооб, less working expenses 
£1 139, written off outstanding balance of preliminary expenses 
and cost of debenture stock issue /740, and contribution to redemp- 
tion fund {1 800, leaving /12 325. Interest on debenture stock 


absorbs £4 141, and the directors have transferred to reserve £500,- 


to corporation tax {1 ooo, leaving £6 684, plus £6 619 brought in, 
making £13 303. A dividend at the rate of 6 per cent., less tax, 
for the year is proposed, carrying forward £6 221. 

In the course of his address at the annual meeting of the TELE- 
PHONE MANUFACTURING Co., last week, Viscount Chetwynd (chair- 
man of the company) said that the company was a member of 
the new Broadcasting Co., and the directors hoped to derive con- 
siderable benefit from the expansion of business in connection with 
the sale of wireless telephone receiving sets. Their staff had been 
devoting much time to the design and manufacture of receiving 
sets and these were now ready for the market. Mr. Fred. T. 
Jackson (managing director) drew attention to two new telephones 
which the company had perfected. The first was an efficient and 
cheap loud-speaking telephone for office and factory use, with which 
it was possible to speak to any part of the premises where an instru- 
ment was fixed without being near the transmitter, and to hear the 
replies without using a receiver. The second was a new automatic 
telephone, also designed for use in large works. During the year 
the company's laryngaphone (telephone without a mouthpiece) 
had been adapted for use on ships, and a big demand to replace the 
ordinary loud-speaking naval telephcne was anticipated. The 
report and accounts were adopted, and a dividend of 5 per cent., 
less tax, on the ordinary shares, was approved. 


Books Received. ; 


'" Wireless: Popular and Concise.” By Lieut.-Colonel C. G. 
Chetwode Crawley. (London: Hutchinson and Co.) Pp. 92. 


Is. 6d. net. 

" How to Form a Company." By Н. W. Jordan. Fifteenth 
Edition. (London: Jordan and Sons, 116, Chancery Lane, W.C.2.) 
vili +103. Is. 6d. net. 
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New Companies. 


MILFORD HAVEN ELEcTRIC WELDING Co. Lro. (185 618).— 
Private company. Reg. Nov. oth. Cap. £2,000 in {1 shares. 
Electric and oxy-acetylene welders, etc. First directors: D. W. 
‘Lhomas and Edith Thomas. Reg. office: 129, Bute Street, Cardiff, 


SWITCHES, Ltp. (185 596).—Private company. Reg. Nov. 8th. 
Cap., Хт ооо in £1 shares. Consulting, electrical, mechanical and 
general engineers, etc. First directors: S. W. Wilkins (managing 


director), H. H. Supper, and A. G. Joiner. Reg. office: 281-3, 
Gray’s Inn Road, W.C. ` 
Скуёток Cow: INSULATORS, LTD. (185 440.) Private company. 


Reg. Nov. 2nd. Cap., £1,000 in £1 shares. Wireless, telephone, 
telegraph, and electric light, heat and power supply company. First 
directors: S. L. Forbes and N. E. Dobbin. Reg. office: 97, 
Mortimer Street, W.1. 


WATERLOO WIRELESS Co., Ltp. (185 600).—Private company. 
Reg. Nov. 8th. Cap., ќт ооо in £r shares. Electricians, electrical 
engineers, dealersin wireless, telegraphic, and telephonic apparatus 
of all kinds. First directors: К. |]. Kelsall, T. W. Craig. Reg. 
office: 3, Charch Road, Waterloo, Lancs. 


CRYSTOPHONE MANUFACTURING Co, LtTp. (185 443.) Private 
Company. Reg. Nov. 2nd. Cap., £1,000 in {1 shares. Wireless, 
telephone, telegraph and electric light, heat and power suppl 
company, etc. First directors: N. E. Dobbin, S. L. Forbes, J. L. 
Greener and J. W. Fothergill. Reg. office: 16, Wells Street, М.І. 


CARDIFF ELECTRIC AND WIRELESS SUPPLY Co., Ltp. (185 579). 
—Private company. Reg. Nov. 8th. Cap., {2 ооо in £1 shares. 
Electricians, manufacturers and workers of and [dealers in 
electricity, wireless engineers, etc. First directors: S. D. Taylor, 
L. E. R. Dean, and F. L. W. Dean. Reg. office: 43, Bute Street, 
Cardiff. 


RoBERTS Bros. (ENGINEERS), LTD. (185 656).—Private company. 
Reg. Nov. ioth. Cap., £1 500 in {1 shares. To acquire the business 
of electrical engineers carried on by Roberts Brothers and Holloway, 
Ltd. (in liquidation), at Bradford. Subscribers: A. Roberts and 
Mrs. M. A. Roberts. Keg. office: 3, Nutter Place, North Parade, 
Bradford. 


BROADFIELD Rapio Co., Lro. (185 523).—Private company. - 
Reg. Nov. 6th. Cap., {100 in {1 shares. To acquire the business 
of radio apparatus manufacturers and designers carried on by R. J. 
Sawbridge and R. K. Coupland at Caldy Island, Pembrokeshire, as 
“ Sawbridge and Coupland.” Permanent directors: R. J. Saw- 
bridge and R. K. Coupland. Reg. office: New Hedges, Tenby. 


WIRELESS SERVICE, LTp. (185 604.)—Private company. Reg. 
Nov. Sth. Cap., /2,соо in 1,000 pref. shares of £1 each and 20 ooo 
ordinary shares of 15. Manufacturers cf and dealers in wireless 
telegraphic and telephonic apparatus, instruments, equipment and 
accessories, etc. First directors: L. M. Robinson (chairman) and 
H. A. Reeves. Reg. office: 2, Lower John Street, Ficcadilly 
Circus, W.r. 


West KILBRIDE ELECTRIC AND LIGHTING Co., LTD. (12 431).— 
Reg. in Edinburgh Nov. gth. Cap., {6000 in £1 shares. To carry 
on in the parish of West Kilbride or elsewhere the business of 
electrical engineers, electricians, contractors, ctc. First directors : 
J. Newbigging, R. Barr, J. H. Gemmill, W. Gray, H. H. A. Greer, 
R. Guy, W. E. Mackenzie, J. G. Penman, and L. D. Penman. Sec. : 
Wm. Gray. Reg. office: 75, Main Street, West Kilbride. 


BIRMINGHAM RADIO AND ENGINEERING Co., LTD. (185 631).— 
Private company. Reg. Nov. то. Cap., {1 500 in {1 shares. To 
take over, as from August 15th, 1922, the business of electrical 
engineers, carried on at Newhall Chambers, 8, Newhall Street, 
Birmingham, as '' Wright and Co.," and to adopt an agreement with 
C. B. Richmond. Permanent directors: R. W. K. Ward and C. B. 
Richmond. Reg. office: 8, Newhall Street, Birmingham. 


HonNsTED Motor Co, Lrp. (185 644).—Private company. 
Reg. Nov. roth. Cap. £27 500 in 25 000 10 per cent. non-cumula- 
tive preference shares of £1 each and 50000 ordinary shares of 
Is. each. Manufacturers, exporters and importers of and dealers in 
electrical vehicles, etc. First directors : Capt. Lyaston G. Hornsted, 
Major Wm. M. A. Foster, Major M. A. Foster, Lt.-Col. H. A. Woodall, 
and F. J. Palmer. Reg. office: 146, Bishopsgate, E.C.2. 


WELDRICS (1922), Їтр. (185 661).—Private company. Reg. 
Nov. roth. Cap., £25 ооо in £1 shares, To acquire the business of 
manufacturers of electrodes, electric welding appliances, etc., 
carried on at Inverness, as '' Weldrics, Ltd. First directors : 
A. W. Bullivant, W. H. Boorne (managing director and technical 
adviser), D. C. Bouser, T. Н. Williamson, and E. Chalmers. Sec.: 
N. B. Young. Reg. office: Bush Lane House, Cannon Street, E.C. 


WALTONS (LIVERPOOL),  Lrp. (185 226).—Private company. 
Reg. October 24th. Cap., {roc in 2s. shares. To acquire the busi- 
ness of W. H. Walton carried on at 38, Beau Street, Liverpool, 
relating to the manufacture and sale of high resistances, under 
P/P. 20 506/22 and any improvements thereon, and to carry on the 
business of electrical, wireless and general engineers, etc. Permanent 
directors: К. W. H. Walton, W. R. Atkinson. Secretary: A. D. 
Dean. Кер. office: 28, Exchange Street East, Liverpool. | 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


(Norg.—The publication of extracts from the “ Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


ADASTRAL AIR LINES, LTD., 16, Regent Street; W., electrical 
factors. {£14 5s. 7d. October 6th. ` р 
ELCHARD ELECTRIC СО., 114, Oakfield Road, Liverpool, 
electrical engineers. £37 19s. 7d. October 5th. 

ELLERD STYLES AND CO., LTD., 287, Upper Street, Islington, 
electrical engineers. £12 16s. 3d. October 2nd. . 

FANTHAM, G. T., 73, New Street, Earl Shilton, electrical con- 
tractor. {15 4s. 8d. September 29th. 

HEYBYRNE BROS., 12, Clifton Wood Crescent, Bristol, elec- 


tricians. £27 195. 11d. October 6th. 
NORVALL, G., AND CO., 242, Goswell Road, E.C., electrical 
engineers. f11 115. October зга. 
RIGBY, MR. J. H., Higher Hillgate, Stockport, electrical engineer. 
October 5th. 


£26 os. 2d. 


Mortgages and Charges on Limited Companies. 
(NorE.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
specify the total amount of debt due from the Company in respect 
of all Mortgages or Charges. The following Mortgages and Charges 
have been so registered. In each case the total debt prior to the 
present creation, as specified in the last available Annual Summary, 
is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.). 


NORTH SOMERSET ELECTRIC SUPPLY CO, LTD. (late 
CLEVEDON, PORTISHEAD AND DISTRICT ELECTRIC 
- SUPPLY CO., LTD., originally CLEVEDON AND DISTRICT 
ELECTRIC SUPPLY CO., LTD.) Portishead.—Registered 
November Ist, /25000 first debenture, to Solicitor for H.M. 
Treasury ; charged on lands and premises at Gas Lane, Portis- 
head, Ashton Park, Long Ashton, Easton-in-Gordano, and 
Ashton Gate, J.ong Ashton, also general charge. *£5 000 
April 21st, 1922. 


Satisfactions. 

WALSALL ELECTRICAL CO., LTD.—-Satisfaction registered 
November 2nd, all moneys, etc., registered March 17th, 1913. 

WHITSTABLE ELECTRIC CO., LTD.—Satisfaction registered 
October 31st, £10 ooo, registcred August 28th, 1914. 


Private Meetings, etc. | 
(Inclusion under this heading does not necessarily imply failurev 
Many private meetings are called merely for the purpose of the debto) 
consulting his creditors as to his position when he may not be insolvent.- 


GLOBE SUPPLIES (ELECTRICAL), LTD. (in voluntary liquida 
tion), 159, Pentonville Road, London, N.—At the statutory 
meeting of creditors, held on Monday at Manchester Hotel, 
Aldersgate Street, E.C., the liquidator submitted a statement 
of affairs which showed ranking liabilities of £562 and assets 
estimated to realise £143, a deficiency of £419. He said that 
the business was established by Bruce and Whitehouse, the 
object being the purchasing ‘of cheap German electrical goods. 
They carried on the business for about six months, and the 
company was formed in March, 1921, with a nominal capital 
of £300. АП the shares were issued to the vendors in payment 
of the assets they transferred. The company had experienced 
considerable difficulties in getting supplies from Germany, 
while a sufficient turnover could not be done. Finally, creditors 
began to press, and voluntary liquidation was then decided upon. 
The principal asset was the stock, but it included a quantity of 
foreign wireless goods. А creditor pointed out that such goods 
were of no use in this country as they would not meet the 
requirements of the broadcasting regulations. The liquidator 
suggested that the creditors should appoint an informal com- 
mittee of inspection to assist him in the liquidation of the 
company, but no resolution was passed. The following are 
creditors :—Malleable Fittings, Ltd., London, £20; Radiant 
Electrical Co., London, £10; Telephone Manufacturing Co., 
London, £40 ; Smith, Н. W., and Co., Ltd., Gloucester, £23. 

FULLERS UNITED ELECTRIC WORKS, LTD.—A meeting 
of the trade creditors, at Winchester House, last week, by a 
large majority approved the scheme for settlement of the 
company's liabilities. Under the scheme the unsecured 
creditors for amounts of /10 and upwards were offered income 
debenture stock carrying interest at the rate of 7 per cent., 
the stock to mature in 1932. Mr. H. W. Humphries, one of 
the principal creditors, presided. Sir Arthur Whinney said 
that from the proxies reccived the creditors werc overwhelmingly 
in favour of the scheme (see ELECTRICIAN, 6 IO 22, p. 403) 


a 
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He was afraid that if the creditors were to press for their 
tight to receive cash the chance of their obtaining anything 
would be extremely small. The assets were not of a kind that 
would realise well under the hammer. As a going concern 
the thing was quite good. It was recognised that the ills 
of the company could not be cured by the ordinary methods 
available to an accountant. Mr. C. H. Wade had been con- 
sulted, and said there was a necessity for rearrangement in 
the lay-out of the factory; there must be an improvement 
in the manufacturing side of the business, and additions to 
the plant, which would then be capable of producing three 
times as much as the present output. He concluded his 
report by saying that the board of the company ought to be 
remodelled. The Messrs. Fullers, whose interests were bound 
up with the company, had agreed that their own personal 
sitions should not stand in the way of anything that was 
likely to arise for the benefit of the business. After mature 
consideration a board of directors had been proposed which 
he (Sir Arthur Whinney) considered was ideal. A works 
director was required, and a very influential and important 
person had been secured in Mr. H. L. Topple, who was for 
many years with Messrs. Vickers, and came to Fullers with 
the highest possible credentials from Sir Trevor Dawson. It 
was proposed that Mr. Palmer should become the managing 
director, while Mr. Leonard Fuller, who was occupied very 
largely with inventions, would be asked to take a seat on the 
board. Mr. F. J. Gordon, who had hitherto dealt with the 
sales side of the company, would also be a director, while 
Mr. C. H. Whaite would be the financial director. Finally, 
as chairman of the company they would have Mr. F. H. Wade. 
Mr. Fuller, senior, was standing aside; it was proposed that 
he should remain with the company in a consultative capacity.. 
PORTER, Frank, electrical engineer, 17, Goldhawk Road, Shep- 
herd's Bush.—The public examination of this debtor was 
held on November 7th, the accounts showing liabilities /766 and 
assets valued at £226. Replying to the Official Receiver 
debtor said that for many years prior to August, 1921, he 
was employed by various firms as an electrical engineer. In 
that month he and a partner, who provided the only capital ` 
_of £40, commenced business at the above address under the 
style of PORTER AND SEMPSON. The partnership was 
dissolved in the following October, and witness continucd 
the business alone until, owing to pressure by creditors, he 
filed his own petition on July 28th. He attributed his failure 
and insolvency to lack of capital and business experience. 
The examination was concluded. | 
WILLIAMS AND LAMING, electric fittings factors, Great Portland 
Street, London, W.—4A mecting of creditors was held recently 
at the offices of C. Travis and Co., C.A., Moorgate Station 
Chambers, E.C. In the circular calling the meeting. it was 
stated that acting upon the advice of the principal creditors 
the debtors had decided to cease trading and had jointly entered 
into a deed of assignment, the trustee being Mr. Dutchman. 
The latter reported that the liabilities amounted to £956, 
of which £242 was for cash advanced, and assets totalling 
£372, or a deficiency of £593. The business had been carried on 
by the debtors for about ten months, and during that time 
the turnover had been rather more than {1 500. The purchases 
had been a little short of that figure, and it appeared that 
the business had been carried on at a loss. The debtors had 
each drawn about {4 a week. A resolution was passed in 
favour of the meeting being adjourned, and the opinion was 
expressed that the debtors should make an effort to bring 
forward a proposal for the payment of a composition of not 
less than ros. in the /. 


London Gazette. 


The following information is taken from printed reports, but we 
| cannot be responsible for any errors that may occur. 


Companies Winding Up Voluntarily. 

GLOBE SUPPLIES (ELECTRICAL), LTD.—E. Russell, 69, 
Milton Street, E.C., appointed liquidator. 

E. M. REDFERN, Lrp.—H. E. Clarke, F.C.A., 8, Newhall Street, 
Birmingham, appointed liquidator. Meeting of creditors, 8, 
Newhall Strect, Birmingham, Friday, November 17th, at 12 
o’clock noon. 

MODERN ELECTRICAL SUPPLY CO. LTD.—R. Stephens 
(Gray, Stainforth and Co.), 31, Lombard Street, E.C., chartered 
accountant, appointed liquidator. 


Benkruptey Information. 

BUSFIELD AND CO., 6, Wilfield Street, and late 215, Padiham 
Road, Burnley, electrical engineers. Receiving order, No- 
vember goth. Creditor’s petition. | 

FORD, William, lately trading as REDDITCH ELECTRICAL 
ACCESSORIES CO., Central Chambers, Unicorn Hill, Red- 
ditch, electrician. First meeting, November 23rd, II a.m. 
Ruskin Chambers, 191, Corporation Street, Birmingham. 
Public examination, December 11th, 2.30 p.m., Court House, 
Corporation Street, Birmingham. 

PERRIN, Francis Leopold, 57, Wellingborough Road, and 5, 
College Street, Northampton, electrical engineer. Receiving 
order. November roth. Debtor's petition. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications. recently published has been 
specially compiled by Messrs. MEwWBuRN, ELis AND Co., Chartered Patent Agents, 
70 and 72, Chancery Lane, London, W.C. 

COMPLETE SPECIFICATIONS. 


185 133 TAGGART, J. Scorr., and Rapio Communication Co., Lro. Wireless 
and other signalling systems, particularly for the limiting of signals: 


(17/2/21.) | 
18s 136 REID, A. E. Electric furnaces. (22/2/21.) 
185148 МАрЕ, Н. (HazkLETT STORAGE ВАТТЕВҮ Co.) 
batteries. (23/3/21.) 
160821 Smite. H. E. Storage batteries. (31/3/20.) 
185 165 ATKINS, J., and PowELL, A. S. Tell-tale indicator for electric circuits. 


(18/5/21.) 


Manutacture of storage 


185 162 British Тномѕох- Носѕтом Co., Lro. (GENERAL ELEcTRIC Co.) Amplifying 


systems employing electron discharge devices. (19/5/21.) 

185 168 Prinetti, I. Anchoring-clamp for overhead electric lines. (20/5/21.) 

185 170 RosENDARHL, G. J. Means for producing a perforated tape by electric 
current impulses. (21/5/21.) | | 

185 171 HEBERN, E. H. Electric coding-machine. (23/5/21.) 

185 178 British THomson-Hovuston Co., Ltp. (GENERAL ELECTRIC Co.) Wireless 
signalling systems.  (24/5/21.) 

185 180 Moopy, G Standardised and interchangeable component parts for 
construction of wireless apparatus. (25/5/21.) 


185 192 BnirisH. LicuriNG АМО IcGnirion Co., Lrp., and Turner, E. О. 
Ignition-magnetos for internal-combustion engines. (27/5/21.) 

185 195 British THoMsoN-HovsroN Co., Lrp., and Taytor, Н. W. Windings 
of alternating-current dynamo-electric machines (27/§/21.) 


185 198 ErANDEM Company, LTD., CUTLER, F. E., and Eaton, J. Rotary magnetic 
separators for separating metals. (28/5/21.) 


185 200 Banks, О. T. Electrical connections or couplings. (28/5/21.) 
185 232 Ricsy, R. Electric arc lamps. (3/6/21.) 
185243 BaERLOCHER, R. F. Liquid electric motor-starter. (10/6/21.) 


185252 BnirisH THomson-Hovuston Co., Lro. (GENERAL ELEcrRIC Co.) Electron 
discharge apparatus. (17/6/21.) 


185 26$ NEALE, J., and Sw«irH, J. A. Manners-. Electro-magnets. (28/6/21.) 

165 730 MAGERLE, E. Electric bell. (28/6/20.) ^" 

185 267 WADSWORTH, H. Electrically operated switches and the like. 
(30/6/21.) 

185 269 Jones, T. S. Dynamo-electric machines.  (1/7/21.) 

185271 Kay, C. C., and CALLENDER'S CABLE AND JCoNSTRUCTION Co., Lrp. 


Electrical switchgear.  (2/7;21.) 

185 280 Жл A Woop, C. E., and Lawton, W. E. Electro-magnets. 
11/7/21. 

166 144 EVERSHEIM, Dr. Р. Metallic-vapour lamp.  (10/7/20.) 

185 281 Garu, J. Н. Elcctric-bell or light press switches. (12/7/21.) 

e 185 284 Horicucnu!, K. Electric massage aud heating apparatus. 

167 468 METROPOLITAN-VicKERS ELECTRICAL Co., LTD. Electric relays. 

185 289 Davis, A. L. Electric switch-boxes.  (21/7/21.) 

185 299 Miptranp ErEciRIC MaNvracruRING Co., Lro., and BARBER, W. L, 
" Ironclad” electrica] switches. (27/7/21.) (Cognate application 
26 852;21.) 

185 зоо Hamers, H. J.W.. BuiskooL, M., and Sitman, W. J. Electric heating- 
devices. (28;7/21.) 

185 305 British Тномѕох-Носѕтох Co., Lro. (GENERAL Evectric Co.) Electro- 
magnetic switches.  (3/8/21.) 

185 315 Lopce Fume Co., LTD. (INTERNATIONAL PRECIPITATION Co.) 
precipitation. (17/8/21.) 

171 083 HERRMANN, H. Collectors or commutators for electric dynamos and the 
like. bn 1/20.) (Addition to rs9 848.) 

185 338 Sutton, G. J. Rotary electric switches.  (30/9/21.) 

170 озо DINNEBIER, С. Electrical entertainment devices. (9/10/20.) 

171 096 Hansen, I. J. Моітке-. Electric furnaces. (3/11/20.) 

172 989 Soc. DE L’ACCUMULATEUR Турок. Storage batteries. (18/12/20.) 

175607 Boscu Akr.GErs. К. Dynamo-electric generators. (14/2/21.) 


(14/7/21.) 
(6/8/20.) 


Electrical 


175 969 Мор кмш EvectricaL Co., Што. Ekctric switches. 
(26/2/21. 
185 370 OLIVER, А. L. Waterproof clectric blasting-cap. (8/3/22.) 


185 372 d Г F., and Newsury, G. Lock for electrically operated lifts. 
22/3/22. 

185 436 WURSTEMBERGER, F. von. Prevention of electrolytic corrosion in surface 
condensers and like heat-exchange apparatus. — (8/3/21.) 

185 450 British Тномѕом-Носѕтом Co., Lrp. (GENERAL ErEcrRIC Co.) 
Electro-magnetic switches. (8/4/21.) 

185 463 WuisroN, E. W. Mode of and;or means for transmitting photographs, 
doen views, and like devices by wire or wireless telegraphy. 
(4/5/11. 

185 475 WARE, P. М. Radiotelegraphy. (23/5/21.) 

185 484 uc d A. Electric stoves for heating soldering-irons and the like, 
31/5/21. 

165 099 PELLIN, F., and PELLETIER, G. Electric resistances. (22/6/20.) 

185 496 Preston, L. G., AiREY, H. Morris-, and SHEARING, G. Valve-transmission 
circuits for wireless telegraphy. (2/6/21.) 

164 334 NAAMLOOZE VENNOOTSCHAP ELECTRICITEITS MAATSCHAPPY ELECTROSTOOM. 
Method of and means for joining electric conductors.  (5/6/20.) 

173 204 NAAMLOOZE VENNOOTSCHAP ELECTRICITEITS MAATSCHAPPY ELECTROSTOOM. 
Method of and means for joining electric conductors. (20/12/20.) 


(Addition to 164 334.) 


165031 AUTOMATIC TELEPHONE MANUFACTURING Co,  Lrr. Telephone 
systems.  (17/6/20.) 

185 s10 SCHALL, W. E. X-ray tubes. (6/6/21.) 

167 152 KRUPP Акт.-СЕ5., Electromagnetic chucking devices. (24/7/20.) 


(Addition to 148 457.) 

185 514 Вліроссі, А. Automatic electric circuit-breaker for equilibrated polyphase 
electric circuits. (7;6/21.) 

185 551 HETTINGER, J., and VANDERVELL AND Co., Lrp.,C. A. Reception of electric 
signals. (22/6/21.) 

165 793 NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE THERMOTELEPHOON 
MAATSCHAPPIJ. Systems of long-distance telephony. (5/7/20.) 

185 569 MT | W. Instruments for the measurement of electrical resistances. 

7/21. 

185 576 WESTERN ELECTRIC Co., Lrp. (WESTERN ErEcrRIC. Co., Inc.) Impulse- 

transmitters particularly for use in automatic telephone systems. 


(13/7/21.) 
167 162 AUTOMATIC TELEPHONE MANUFACTURING Co., Lro. 


(28/7/20.) 
166 548 Soc. D’ELEcTRO-CHIMIE ET D'ELECTRO-METALLURGIE. 
for alternating-currents. (15/7/20.) 
185 579 WESTERN Evectric Co., Lrp., and 
use in automatic telephone exchanges. 


APPLICATIONS FOR PATENTS. 
October 3oth. 
Electric power transmission systems, 


Telephone systems 
Static transformers 


DEAkKIN, G. Selective switches for 
(18.2 21.) 


A. M. TAYLOR. 


29 $4I 
28 248 F. H. Brookes. Case for dry batteries, etc. 
29 574 H. Imrie (GALE). Contact rolls for electric welding apparatus. 


Lamp holders, etc. 
Thermionic valves, ete. 
(CUTLER-HAMMER MANUFACTURING Co.). 


29 583 Н. С. Tupor. 
29 584 W. J. PoLvBLtANK. 
29 602 IGRANIC ErECIRIC Co. 
controller», 


Motor 
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Thermally-actuated device for controlling electric circuits. 


29 611 P. W. Baker. 

29 613 W. СЕЕ. Insulators for fuse carriers. 

29617 G. I. JouNsow. Electric flashlight. 

29 641 British THomson-Houston Co. and К. C. CLinker. Variable inductances. 

29 651 AUTOMATIC TELEPHONE MANUFACTURING Co. and C. Н. Авснев. Electric 
heating appliances. ' 

29 657 R. E. H. CARPENTER. 


Radio receiving apparatus. 
October 31st. 


29 677 R. W. Ковѕох. Reception for wireless telcgraphy, etc. 
29 695 G. B. BurNsipe. Electric lanterns. 
29746 F. W. LE TALL. (WESTINGHOUSE ELECTRIC AND MAUNFACTURING Co.). 
Systems of electrical distribution. 
29 768 GENERAL ELEcTRIC. Co., Lro. (HALL Switch AND Stcnat Co.) Electro- 
magnetic apparatus for operating relay contacts, etc. mE 
29 769 GENERAL ELECTRIC Co., Lro. (HALL SwirCH AND SIGNAL Co.) Sockets 
for incandescent lamps. 
29 770 GENERAL ELECTRIC Co., Ltp., and J. W. RYDE. 
29 775 WESTERN ELEcrRIC Co. Signalling systems. 
29 780 Емсіїѕн ELECTRIC Co. and G. SCHROEDER. 
machines. 
W. ESCHBACH. 


Electric luminous. 


Commutating gear of electrical 


Electric time fuses. 
November ist. 


29 839 S. J. Wise. Electric driving power applied to clocks. 

29 851 A. Fontana and C. НЕкїкс. Loud speaking telephone installations. 

29 852 A. F. Perry. Telephone mouthpiece. | 

29876 F. H. W. Cox. Electric advertising, etc., apparatus. 

29 880 А. С. CLARK and W. O. Hayne. Multiple terminal adaptor devices for wireless 
telephone receiving instruments, etc. 

29 881 British Тномѕох-Носѕтох Co. and Н. TRENCHAM, Switchgear. 

29 882 and 29 883 BrittsH THomson-Hovuston Co. and A. A. Porlock. Electric 
propulsion of ships. . 

29 890 W. RavscH. Electric alarm clock. 

29 909 A. MasskEv-ALLEN and К. B. NORTH. 


November 2nd. 


D. C. Нлхсоск. Burglar and fire alarms. 

Electric connector. 

Oscillating electric fans. 

Oscillating electric fans. 

Current collectors for electrical machines. 
Contact spring sets for tele- 


29 805 


Magnetocelectric machines. 


LU 


29 921 

29 950 J. WILSON. 

29 952 A. H. RAILING. 

29 954 A. E. ANGOLD. 

29 982 J. H. Sr. Н. MawDsLery. 

29 988 SIEMENS Bros. AND Co., and W. E. Goopwin. 
phone systems, etc. 

зо ооз A. DE G, Ѕріхо. Incandescent lamps. 

30 026 О. Mozzari Electric heating apparatus. 

30 029 Britisu Тномѕох- Носѕточ Co. and Н. C. WHEAT. 

November зга. 

30044 W. L. Wisk. Mechanism for operating limit switches, ctc. — - 

30056 R. Boscu Акт. Ges. Electro ignition devices for internal combustion 
engines. (25/4/23, Germany.) | 

30075 C. С. GARRARD апа W. WILSON. 

30082 R. Crust. Switch plugs. 

зо 085 A. Lore. Means for deadening noise of tramcars. 

30095 J.C. Lee. Cable joint-boxes. 

Incandescent lamps. 


(3/11/21, Italy.) 
Electric fittings. 


Electric switches. 


30 102 К, ANDERSON. 

30 108 R. VrLvT. Cooling devices for electric machines. 

30113 WEsTERN ELEcrRIC Co. and G. Deakin. Telephone exchange systems, 
30 115 W. CLARK. Electric fuses. 


30 116 W. Crark. Electric switches. 

30 139 J. Lucas, Lro., Н. W. Е. IRELAND and О. Lucas. Electro-magnetically 
operated horns. 

30145 P. H. WALLER. Switches. 

30147 British Тномѕох-Носѕтом Co. 
systems for projectors. 

30 149 SIGNAL GES. Directional submarine sound receivers. (9/10/22, Germany.) 

30 154 L. DRAUvLT and C. Raucot-LapoinrE. Automatic cut-out devices for electric 
circults. 

30 155 Eras. Н. Скоснлт. Self-regulating dynamos. 

30156 British Тномѕох-Носѕтом Co. and F. P. WHITAKER, 


- November 4th. 


30 172 C. H. Roppis. Thermionic valves. 
30210 TELEPHONE MANvuFacturRinG Co. and К. L. Murray. 


30212 A. SCHULZE. Motor starter. 
30 223 J. M. RvuruERFORD. Brake controlling mechanism for cable laying gear. 


Prices of Metals, Chemicals, etc. 


and Н. C. Wueat. Colour contro! 


(26/11/21, Belgiuin.) 
Electric machines, 


Telcphone receivers. 


` Tugspay, November 14. 
Copper— Price. inc. Dec. 
Best Selected .. per ton /65 10 о — — 
Electro Wirebars.. " 71 5 о I 5s. — 
H.C, Wire, basis .. per Ib. ов. 1cjd. pd. — 
Sheet we ou PN os. 1of,d. | — == 
Phosphor Bronze Wire (Tclephone)— 
Phosphor Bronge Wire, И 
basis .. рег ìb. 1s. 24а. Аа. = 
Brass 60/40— 
Rod, basis ee e? 7d. —À — 
Sheet, basis T vi 94d. — — 
Wire, basis a " 1 oid. — === 
Pig Iron— = 
Cleveland Warrants perton 44 17 6 — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о o — — 
Lead Pig— | 
English .. T d £27 10 о 55. — 
Foreign or Colonial E: í26 5 о 58. e 
Tín— 
Ingot e ee is £182 Іо о — £5 о о 
Wire, basis .. per Ib. 28. 53d. — id. 
Aluminium Ingots — .. perton Доо о о — — 
Spelter .. .. T ii £39 2 6 £1 7 6 — 
Mercury T .. per bottle£12 5 o — — 
Sulphus (Flowers)— Тор {9 Sodium Chlorate— Per lb. 3d. 
» (Roll-Brimstone)— per ton Sulphuric Acid (Pyrites, 168°) 
£8 108. per ton, {7 10s 


Sodium Bichromate.—Per lb. 43d. Copper Sulphate.— Fer ton, 
Boric Acid (Crystals). Per ton бо. £26 53. 
Rubber.— Para fine, їз. 11d. ; plantation ist latex. 1s. oid. 

The metal prices are,supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W. T. Henley's Telegraph 
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Electrical Imports and Exports. 


IMPORTS.—The following are official values of electrical machinery, 
apparatus and material imported into this country (a) during 
October, 1922, and (b) the aggregate figures from January rst to 
October 31st, with increase or decrease compared with corresponding 
periods of 1921 :— 

Electrical machinery, (a) £44 538 (increase {16 651), (b) £1 027 758 
(increase £396 243) ; P and telephone TUA on. 
nil; other than submarine, a) £2 098 (decrease £2 210), (b) £23247 
(decrease £49 450) ; Eri and telephone а. (а) £26 877 
(increase £6 856), (b) ) £217 950 (decrease £61 574); other electrical 
wires and cables, rubber insulated, (a) £17 774 (increase £11 138), 
(b) £98 285 (increase £64 608); with other insulations, (а) £15 406 
(increase £8 902), (b) £74 351 (decrease £17 695); carbons, (a) £6 300 
(increase £2 563), (b) £31 157 (decrease £57 937); glow lamps, (a) 
£20 біг (increase £3 889), (b) £144030 (decrease £73 651); arc 
lamps and electric searchlights, (a) £352 (increase £352), (b) £1 134 
(decrease £5 496) ; parts of arc lamps and searchlights (other than 
carbons), (a) £637 (increase £322), (b) £9 988 (decrease £4 243); 
batteries, (a) {19 758 (increase £13 605), (6) £96 859 (decrease £5 607); 
electrical instruments (commercial and scientific), and шуы ды 
meters, (а) £5 460 (increase £2 639), (b) £55 547 (decrease /75 029) 
switchboards, (a) {121 (decrease £67), (b) £2 547 (decrease £13 390) ; 
other electrical goods and apparatus, (a) £57 160 (increase £19 541), 
(b £415 922 (decrease £203 804). Total of electrical machinery, 
apparatus and material (other than uninsulated wire), (a) £217 092 
(increase £84 181), (b) £2 198 775 (decrease £106 971). 

Exports.—The exports of electrical machinery, apparatus and 


material (a) during October, 1922, and (b) from January 15% to ' 


October 31st, with increase or decrease compared with corresponding 
periods of 1921, were as follows :— 

Electrical machinery, (a) 4306056 (decrease £10 371), (b) 
£3 528 365 (decrease £453 370); including railway and tramway 
motors, (a) £24 089 (increase £20 969), (b) £ 160 879 (decrease £26 d 
other generators and motors, (a) ү 132 582 (decrease £45 719), 
(b) £1 799 947 (decrease £430 32 ; and other electrical machinery, 
(a) £149 385 (increase £14 379), (b) £1 567 539 (increase £3 623); 
telegraph and telephone cables, submarine, (a) £36 467 (increase 
£27 094), (b) £288 172 (decrease £1 733 711) ; other than submarine, 
(a) £73 399 (decrease £72 473), (b) £494 428 (decrease £932 or9) ; 
telegraph and telephone apparatus, (a) £147 326 ee £57 450), 
(b) £1 598 916 PES £78 548) ; other electrical wires and cables, 
rubber insulated, (a) {80 562 (increase £21 194), (b) £570 170 (decrease 
£558 888) ; with ote insulations, (a) £87 152 (decrease /124 612), 
(b) £860 424 (decrease /943 215); carbons, (a) £8 243 (increase 
£4 515), (b) sea 853 (decrease {12 470); glow lamps, (а) £30 343 
(increase £7 457), (b) £313 041 (decrease £77 513); arc lamps and 
searchlights, (a) £58 (decrease £140), (b) £4 648 (decrease £7 646) ; 
parts of arc lamps aa searchlights о than carbons), (а) £117 
(increase £5), (b) £6044 (increase £454); batteries, (a) £68 532 
(increase £25674), (b) £419 192 (decrease £181 942); electrical 
measuring instruments (commercial and scientific) and electricity 
meters, (a) £30713 (decrease £5 798), (b) £275607 (decrease 
£147 895) ; switchboards, (a) то 467 (decrease £8 773), (b) £190 878 
(decrease £19 292); other electrical goods and apparatus, (a) 
£128 846 (decrease £8 658), (b) £1 014 592 (decrease £756 519). Total 
of electrical machinery, end and apparatus, other than un- 
insulated wire, (a) £1 008 281 (decrease £202 342), (b) £9 612 930 
(decrease £5 892 574). 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 

THE CABINET MAKER.—' The Furnishing and Decoration of 
Ocean Liners," by F. E. Hamer; ‘ Practical Window Dressing : 
Pottery Displays," by H. S. Coombes; Annual Meeting of the 
Furnishing Trades’ Benevolent Association. 

THE CHEMICAL AGE.—" The Nitrogen Industry іп the U.S.A.” 
by Hartland Seymour ; “ The Treatment of Caustic Lime Sludge ” 
“ Safeguarding of Industries Act: The Oxalic Acid Inquiry." 


THe Fruit GROWER.—"'' Cordon Apple Growing "; '' The Fruit 
Car in the Lord Mayor's Show " ; ''Standardisation of Spraying 
Materials." 

GARDENING ТТЕ: Methods of Storing Apples " 
“ Notes on Plums " ; '' Border Chrysanthemums.” 

Tur Gas WoRLD.—Special Two Thousandth Number: '' Cubic 
Feet to Therm ”; “ Developments in Коо Lighting"; “Gas 
Showrooms ''; '' The Use of Coke.” 

THE HARDWARE TRADE JOURNAL.—- " Preparing for Christmas--- 


” 


Selling Hints for Retailers ” ; ‘ Our Foreign Trade in Hardware 
“ Fuel Economy in the Metal Industry.” 


Forty Years Ago. 
** The Electrician,” November 18th, 1882. 

THE TELEPHONE IN NOTTINGHAM.—The number of messages 
transmitted through the National Telephone Companv's Exchange 
at Nottingham for the week ending November 2nd, 1882, was 
4 900, being 700 increase on the previous week. 

THE LIGHTING OF THE RoyYAL PALACES.—We hear that the work 
connected with the lighting of Windsor Castle and the Royal palaces 
has been placed in the hands of Mr. W. H. Massey, of Twyford, 
Berks, who some time ago resigned the post of gencral manager of 
the Maxim-Weston Company. 


„о, 
, 
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Arrangements for the Week. 
FRIDAY, NOVEMBER 17th (to-day). : 
ROYAL SOCIETY OF ARTS. (INDIAN SECTION.) 
4.30 pm. At John Street, Adelphi, London. Lecture on 


“The Development of Water Power in India," by Mr. 
J. W. Meares. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
(SOUTH MIDLAND CENTRE.) 
7 p.m. At the University, Birmingham. Paper on ‘ ' Equiva- 


lent Temperature Tests on the Various Types of Electrical 
Machinery,” by Dr. Kahn. 


BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 

7.230 p.m. At Caxton Hall, Caxton Street, London, S.W.1. 
Salesmanship Conferences. Lecture on ‘‘ Theory and 
Practice of Salesmanship in Relation to the Electrical 
Industry," by Mr. Wallace Attwood. 


INSTITUTION OF ELECTRICAL ENGINEERS. (SCOTTISH CENTRE.) 
STUDENTS’ SECTION. 
7.30 p.m. In Room 149, Royal Technical College, Glasgow. 
Address by Mr. J. F. Nielson, Chairman. 


RÖNTGEN SOCIETY AND THE ELECTROTHERAPEUTICS SECTION 
OF THE ROYAL SOCIETY OF MEDICINE. 
Joint Meeting of the Physics Department of the University, 
Manchester. (Two days’ meeting. Friday and Saturday.) 


INSTITUTION OF ELECTRICAL ENGINEERS. (STUDENTS’ SECTION.) 
Visit to the London Terminal Aerodrome at Croydon. 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution, Storey's Gate, London, S.W.1. 
Adjourned discussion on '' Electric Locomotives," by Sir 
Vincent L. Raven, K.B.E. 


MONDAY, NOVEMBER 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. At the Institution, Savoy Place, London, W.C.2. 
Informal Meeting. Discussion on “ Electric Light Wiring." 
Opened by Mr. F. J. Pearce. 


TUESDAY, NOVEMBER 21. 
INSTITUTE OF TRANSPORT. 
5.30 p.m. At the Institution of Electrical Engineers, Savoy 
p Victoria Embankment, London, W.C.2. Lecture 
“Тһе Distribution Organisation of a ае Depart- 
Poe Store," by Mr. W. H. Gaunt. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
East MIDLAND SUB-CENTRE. 
6.45 p.m. At Loughborough College, Loughborough. Paper 
entitled ' ‘Some Recent Research in Electrical Engineer- 
ing," by Prof. W. Cramp, D.Sc. 


PAISLEY ASSOCIATION OF ELECTRICAL ENGINEERS. 
7.30 p.m. At the Palace Tea Rooms, 99, High Street, Pa: sley. 
Lecture on ‘‘ The National Aspect of Electricity Supply," 
by Mr. F. H. Whysall. 


WEDNESDAY, NOVEMBER 22nd. 
THE INDUSTRIAL LEAGUE AND COUNCIL. 

7.30 p.m. At Caxton Hall, Westminster, London, S.W.1. 
Lecture on “ Industrial Co-operation—Works, District, 
National," by Mr. F. S. Button. 

ROYAL SOCIETY OF ARTS. 

8 p.m. At John Street, Adelphi, London, W.C.2. Paper on 

“ The Economy of Smoke Abatement, " by Bailie W. Smith. 


THURSDAY, NOVEMBER 23rd. 
CHELMSFORD ENGINEERING SOCIETY. 
.7 p.m. Inthe East Anglian Institute of Agriculture, Chelmsford. 
Lecture on '' Industrial Refrigeration and Ice Making," by 
| Mr. W. В. Statham. - 
FRIDAY, NOVEMBER 24th. 
PHYSICAL SOCIETY OF LONDON. 
5 p.m. At the Imperial College of Science, South Kensington. 
““ The Theory of the Singing Flame,” by Mr. E. G. Richard- 
son, B.Sc. 
“ Vibration Galvanometers with Asymmetric Moving 
Systems,” by Prof. R. L. Jones. 
Demonstrations of ‘‘Some Practical Applications of the 
Gyroscope,” by Mr. P. Schilowsky. 
EDINBURGH ELECTRICAL SOCIETY. 
8 p.m. At the Philosophical Institute, 4, Queen Street, Edin- 
burgh. Lecture on '' Overhead Transmission," by Mr. 
J. Walker. 
Ѕостн WALES INSTITUTE OF ENGINEERS’ EXHIBITION, CARDIFF. 
In the Institute’s Lecture Hall. Paper on “ Electro- Farming 
or the Applications of Electricity to Agriculture,” by Mr. 
K. Borlase Matthews. 


The Editorial, Advertisement and Publishing Offices of " THB 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Tele 
grams 1 Benbrotric, Fleet, London. Telephone: City 9852 to lines). 

The subscription to “ THE ELECTRICIAN " fs £1 5 o per annum 
in the United Kingdom and {1 10 о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager, Adver- 
tisement copy and blocks should be received on the Friday preceding 
dase of publication, 


—— —— — 
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The Institution and Dr. Fleming. 

Dr. J. A. FLEMING has been elected an honorary member 
of the Institution of Electrical Engineers. He thus joins 
a select band of nine, among whom we find such names as 
EriHU Тномѕох, J. J. THOMSON, HEAVISIDE, KENELLY, 
LoRENTz and BLONDEL, so that what may be called the 
fundamental section of the electrical industry and pro- 
fession receives yet another recruit. There is no ground 
for criticism in this. The progress of electrical engineering 


must continue to depend to a great extent on the work of- 


theorists ; and as many other prizes of human existence 
are, by the scheme of things, withheld from them, it is 
only right that this honour, whose bestowal is the reward 
of merit alone, should be theirs in more than numerical 
proportion. At the present time it is doubly fitting that 
Prof. FLEMING should be so honoured, and particularly 
that his researches on the thermionic valve should be 
given as the reason for his election. The development of 
wireless and other electrical communication, of which we 
have recently had such striking examples, would have been 
impossible without it, and its application is now being 
extended into the heavy-current field. Prof. FLEMING has 
our heartiest congratulations and our wishes that he may 
live long to enjoy the honour. 


Brighter Discussions. 

Mr. GILL sprang a surprise upon the meeting of the 
Institution of Electrical Engineers last week. He an- 
nounced that the stage management of the discussions was 
to be largely abandoned, and that, though one or two 
speakers would be invited beforehand to take part, in 
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previous formal preparation. In this way it was hoped 
younger members would be encouraged, and the contribu- 
tions become at once more practical and more helpful. 
Considering that most of the members must have been 


taken by surprise, and that the Paper itself was not easy 


to criticise, the experiment was a great success. Our 
experience is that electrical men speak better than they 
read, while the practice that the informal meetings 
and other similar gatherings have recently given, no 
doubt, accounts for some of the new eloquence. There is 
another reason for congratulation. The meetings should 
be mainly educational. They are not likely to be if the 
Paper is, as has often been the case in the past, followed 
by a‘series of written contributions more or less badly 
expounded and more or less slightly connected with what 
has gone before. 


Mr. A. S. Barnard on Electrical Matters. | 

IN his address to the North-Western Centre of the 
Institution of Electrical Engineers last week, Mr. A. S. 
BARNARD, who modestly described himself as of the rank 
and file of the Institution, indicated the diverse interests of 
the members, and emphasised the importance of the less ex- 
perienced among them taking part in the discussions. In- 
cluded in those subjects, comparatively small in themselves, 
which have far-reaching importance, were gas-lighted 
passenger trains, wiring, appliances in agriculture and coal 
mining. Illustrating the movement from direct to alter- 
nating current, with the consequent elimination of the 
storage battery, Mr. BARNARD said that a plebiscite of 
consumers would probably show an overwhelming majority 
of power users in favour of a.c. and an overwhelming 
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majority of private users in favour of d.c. The possibilities 
of storage were very important when breakdowns occurred. 
He suggested that in a typical large station, such as one 
selling 137 million units per annum, having a maximm 
demand of 67 000 kW, with a load factor of 23 per cent., it 
was conceivable that a comprehensive system of storage 
would enable the load factor to be raised to 50 or 60 per 
cent., and the works’ cost to be brought down from 13d. 
to 14d. per unit. The question of storage was not treated 
sufficiently seriously, and while losses and maintenance 
cost would absorb some of the saving, the question was 
worth full consideration, in spite of the heavy initial 
cost of battery sub-stations. This will give many people 
something to think about. For if the load factor can thus 
be raised by the amount that Mr. BARNARD suggests the 
end of direct current is not yet. But with the extension 
of electricity supply into suburban districts and the still 
more sparsely populated rural areas it will be a hard battle 
against the important advantages of alternating current. 
As the articles in this issue will show, the supporters of the 
latter method, after a period of quiescence, are once again 
becoming vocal. There should be a pretty fight. 


Resumption of Electricity Inquiries. 

AFTER a brief interruption, caused by the General 
Election, the Electricity Commissioners have resumed 
their public inquiries into the schemes for the reorganisation 
ofsupply. The amount of time and energy so far expended 
on these inquiries has been out of all proportion to the 
results achieved. This is, perhaps, not surprising, in view of 
the complicated nature of the rights and interests involved. 
At the same time, we hope we shall soon reach the stage 
when the procedure will be standardised and less time will 
be wasted on irrelevant matters. The Commissioners have 
already intimated that at the first inquiry the determi- 
nation of the area and the technical scheme will be the 
main subjects considered, that one witness as to policy, 
representative of each class of promoters or opponents, 
will be sufficient, and that parties need not be separately 
represented by counsel unless their interests are divergent. 
If these suggestions are adopted, the first inquiry, even in 
complicated cases, should be completed in three days, and 
the second enquiry into the scheme approved by the 
Commissioners should not occupy more than one day. 


Procedure on Confirmation of Orders. 


New rules have been made concerning the formalities 


involved in the confirmation of Orders embodying schemes 
of electricity supply improvement. The Minister of 
Transport will publish notice of the proposal to confirm 
the Order, and then objections can be made within the 
time allowed to the Secretary of the Ministry and the 
Electricity Commissioners. Ten days' notice will be given 
to the objector, and to any other persons whom the Minister 
considers to be affected, of the time and place of any inquiry 
to be held. It is somewhat alarming to find that a third 
inquiry into a Joint Electricity Authority scheme is 
possible, but probably the fact that objectors may have 
to pay the whole of the costs involved will have a deterring 
effect upon their obstructive zeal. 


London Tube Railway Extensions. 

ANOTHER important scheme of extensions has been 
prepared by the London Electric, City and South London 
and the Wimbledon and Sutton Railways, which are sub- 
sidiaries of the Underground Electric Railways Co. of 
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London. "When the circumferential widening of the 
City and South London line has been completed its 
traffic capacity will be greatly increased, and in 
order to attract new passengers it has been decided 
to apply in the next Session of Parliament for powers 
to extend the railway from the present terminus at 
Clapham Junction to Balham, Tooting, Merton and 
Morden. At the last named place a junction will be 
formed with the Wimbledon and Sutton railway, which 
was authorised in 1910 but has not yet been constructed. 
In the districts which it is proposed to tap there is a 
large and rapidly increasing population, and, if the line be 
authorised, there should be plenty of traffic to deal with, 
especially as it is also proposed to extend the Charing 
Cross, Euston, and Hampstead railway from Charing 
Cross to Waterloo and the Kennington Oval. 


Improved Traffic Facilities. 

The proposed lines will, in fact, give much needed 
facilities for travelling between the north and north-west 
and the south-west of London, and incidentally should 
do something to solve the housing problem if the fares are 
reasonably cheap. Among other improvements in the 
London traffic arrangements, it is proposed to enlarge the 
Piccadilly Circus and Leicester Square stations so as to 
facilitate the handling of the numerous passengers expected. 
The total cost of the projected extensions is estimated at 
between £6 000 000 and £7 000 ooo, and, with the expendi- 
ture already incurred, will represent an outlay of nearly 
£17 000 000 on improvements on the underground system 
of railways since the war. This is a very large sum, but 
we believe the outlay to be fully justified, and it will bring 
its own reward in due course to the enterprising companies 
concerned. 

Recent Developments in Illuminating Engineering. 

THE Illuminating Engineering Society held its first 
meeting of the session last week. As usual, the evening 
was devoted to reports of progress and exhibits of lighting 
novelties. The first item was a survey by Mr. L. GASTER 
of progress during the vacation. He mentioned the general - 
impression that the time was ripe for the extension of the 
Society's work on a more extensive scale. With this end 
in view, a special issue of the official organ of the Society, 
containing a list of all papers and discussions since 1909, 
had been prepared. This should prove useful for reference, 
and also as a means of interesting others in the movement. 
The recent issue of the Third Report of the Home Office 
Departmental Committee on Lighting in Factories and 
Workshops, to which attention has already been directed 
in THE ELECTRIGIAN, was naturally mentioned. It is 
expected that the aims of this Committee will be dealt 
with in several forthcoming papers before scientific societies 
and trade associations—an enterprising step which should 
help towards making this work more widely know. Among 
other matters touched upon were the recent report of the 
Miners Nystagmus Committee (which has completely 
endorsed the view that this disease is due mainly to in- 
adequate lighting in mines), developments in street lighting 
(which are to form the subject of discussion at the next 
meeting of the Society in December), and the relation of 
the architect to illuminating engineering. We are glad to 
note that a paper dealing with various aspects of illumina- 
tion has just been read before the Royal Institute of 
British Architects. We believe that this is the first 
occasion on which this body have devoted a meeting 
exclusively to lighting, and we certainly hope that it will 
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be the prelude to a closer and much-needed co-operation 
between the architect and the lighting expert. 


New Lamps and Lighting Appliances. 

THE rest of the evening was devoted to dealing with 
specific advances in lamps and fittings. From the report 
presented by the Committee on Progress in Lamps and 
Lighting Appliances, it would appear that the past year 
has been one of development rather than radical departures. 
Reference was made to the welcome reduction in prices of 
lamps, the introduction of gasfilled lamps with opal glass 
bulbs, " daylight " lamps, and dustproof bowl fittings. 
Some of the latter were shown by Mr. W. J. JONES in the 
course of the evening, and it would seem that this innova- 
tion will help to remove one of the chief objections to the 
use of open bowls. Mr. E. T. RUTHVEN MURRAY showed 
some charming types of illuminated signs, and Capt. E. 
STROUD a specimen of the new Tuck illumination photo- 
meter, which seems to be an ingeniously-designed and 
handy instrument. One of the most attractive exhibits 
was that by Mr. S. O. PEARSON, who showed how the regular 
" blinking ” of neon lamps could be produced by shunting 
with a condenser, the duration of the flashes being con- 
trollable within very wide limits. Another item of interest 
was the Reiner inspection lamp for use in hospitals, which 
is expected to prove particularly useful in ophthalmic work. 
The difficulties incidental to the production of a sufficiently 
even and powerful illumination from a lens system deriving 
light from a lamp run off the ordinary supply voltage appear 
to have been overcome. The lamp, in fact, furnishes a 
good illustration of concerted effort by lighting experts 
and ophthalmic surgeons. Other items included the latest 
type of Ceag pillarless miners' lamp, and a description of 
the lighting of the new Port of London building by Capt. 
W. J. A. LiBERTY. The exhibits showed considerable 
variety, and additional interest was lent to the meeting by 
the fact of its being held in the newly-decorated hall of the 
Royal Society of Arts, where semi-indirect lighting 
units with large alabaster bowls have now been installed— 
not before they were needed. | 


French Electrification Schemes. 

WE notice with pleasure that the French are proceeding 
steadily with various schemes for the development of 
their vast water power resources, for the electrification 
of railways and for the erection of high pressure 
distribution lines so as to give agricultural districts 
an electricity supply. Substantial progress has already 
been made, but if the new Bill promoted by the 
Cabinet be adopted the pace will be increased and the 
result should be a considerable addition to the wealth- 
creating capacity of the country. Under the Bill the 
State will grant loans at four per cent. for periods up to 
thirty years to communes, groups of communes and to 
authorised agricultural associations. The loans will be 
guaranteed by the departments, but the amount of the 
advance by the State to any recognised association is not 
to exceed the sum raised by the association itself, and the 
total advanced in any one year must not exceed 600 million 
francs. 


Co-operation of Communes and Companies. 

THE scheme, which appears to be an ingenious attempt 
to make the local authorities co-operate with private 
enterprise, will be watched with interest in this country. 
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Many departments have already embarked on electrifica- 
tion work, and several communes, in such widely separated 
districts as the Loire Inférieure, Corréze, Oise and Meuse, 
already enjoy the benefits of electricity supply. In many 
cases syndicates of agricultural associations have under- 
taken the work, and in others the communes have combined, 
though there seems to be a predilection in favour of 
granting a terminable concession to a company or associa- 
tion. Usually bulk supply is taken from a power company 
which owns the transmission line, but the distribution 
network is the property of the communes or local associa- 
tions. 


Little Friction. 

THERE appears to be less friction between municipal 
and private enterprise than in this country, and therefore we 
anticipate that the projected State scheme, which will 
ensure the provision of cheap capital, will work more 
smoothly and efficiently than our proposals for the re- 
organisation of the supply industry. If our rural districts 
are to obtain equal electricity supply facilities something 
more 1s required than the existing facilities. Neither the 
rural nor parish councils have sufficient enterprise for the 
task, and either the power companies should be encouraged 
to extend their transmission lines, or the County Councils, | 
or perhaps the projected Joint Electricity Authorities 
wherever they are formed, might be authorised to 
undertake the work. 


The Government and Unemployment. 

DURING the past few years the question of how to deal 
with unemployment has been as regular in its appearance 
as the fogs in November. This autumn there has been a 
certain time lag in its incidence due partly to the general 
election, but also, we hope, partly to the slight improve- 
ment in trade that has been evident for some time. Never- 
theless the problem is both urgent and difficult and is one 
for that for many reasons should be tackled by the Govern- 
ment with the minimum of delay. But in searching for 
solutions the reminder is necessary that the problem is 
much more economic than it is political. Realisation of 
this is particularly important this week when ill-advised 
attempts have been made to exploit those genuinely seeking 
work for ends which far from leading to increased employ- 
ment are likely to bring about the cessation of employment 
altogether. It is a tendency which must be carefully 
watched and prevented by dealing with the problem in a 
way which will give not only a temporary but a permanent 
solution. 


Fog Prevention. 

A perennial subject of discussion in London and certain 
of the Northern industrial areas was raised by Mr. HARRIS 
at the meeting of the London County Council on Tuesday. 
On a day of cimmerian gloom, owing to the unwelcome 
visitation of one of our London “ particular ” fogs, it did 
not require much argument to induce the members to 
invite the Public Control Committee “ to consider and 
report how far fog in London is caused by the pollution of 
the atmosphere due to preventible causes ; whether by a 
larger use of electricity for power and other purposes the 


atmosphere of London might be improved, and whether 


any, and, if so, what, further powers are required to deal 
with the emission of smoke in London." They would 
have been less than human had they done otherwise. 
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Action Required and Not Words. 

But we are not sure that the Committee can do much to 
solve the important problem of smoke abatement by its 
investigations. What is really wanted is a much more 
extended use of electricity for power and further legislation 
in order to prevent the pollution of the atm sphere by the 
emission of smoke from industrial establishments and 
private residences. ‘If it were not for the General Election 


we should have had an Autumn Session of Parliament, in 


which the Smoke Abatement Bill would have been further 
considered. This measure, which will probably be intro- 
duced again, contains some useful provisions, but certain 
of its clauses are more debatable and require, in our 
opinion, considerable modification to make them generally 
acceptable. In the meantime when-ver the Clerk of tne 
Weatner thinks fit, we have to submit to the meteor- 
ological conditions that we have been enduring just recent y. 


An Interesting Controversy. 


LITTLE apology is needed for reviving in this is ue of 
THE ELECTRICIAN the perennially interesting and contro- 
versial subject of the relative merits of direct and alter- 
nating current for the general purposes of iron and steel 
works. Barely a decade ago the consensus of expert 
opinion in this country was mainly in favour of the gencra- 
tion and transmission of direct current, more especially 
in view of the requirements of current in this form for 
rolling-mill drives. The effect of these views was to 
stimulate the design and construction of direct-current 
generators and motors, and to divert attention from the 
advantages accruing from the generation and transmission 
of polyphase current and its subsequent transformation, 
as and where required, for specific duties, as well as from 


the intrinsic possibilities of using it in its original form · 


for the many purposes which variable speed motors may 
discharge in and about an ironworks. 


A Lag in A.C. Practice. 

This tendency was further confirmed by the lag in alter- 
nating-current practice and the handicap of its veiled 
disfavour, thus establishing a vicious circle which time 
alone has succeeded-in breaking down. On the Continent, 
and, perhaps to a somewhat lesser extent, in the United 
States, progress was, broadly speaking, in the opposite 
direction, a condition of affairs sufficiently indicative of 
the suspicion that the ideal resided, as is usually the 
case, in the mean. 

That this is so is evinced in the articles on this subject 
that appear in the present issue of this Journal, and although, 
for the moment, it would appear that alternating current 

has not only established its reputation, but that the swing 
~ of the pendulum is now more in the direction of its ad ption 
than that of its rival, it may, between the lines, Бе 
clearly perceived that the Law of the Mean holds good. 


Finance tbe Deciding Factor. © 

The articles by Mr. A. Davipson, by Mr. J. PERCY 
HopGES, and by Mr. J. MACSHEEHY, may all three be con- 
strued as favouring the adoption of alternating current 
for the purposes they have in view. Mr. C. A. ABLETT 
makes the ultimate criterion of the claims of the two 
systems the financial balance-sheet, and this is undoubtedly 
the final court of arbitration. But even this severely 
practical test is not the only, and, perhaps, not even the 
final one, for there are “ invisible items ” which affect the 


issue. Mr. ABLETT himself recognises this when he says 
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of the three articles of which mention has been made, 
“ Doubtless these opinions are expressed principally from 
a technical standpoint." This is almost an admission 
that, from a technical viewpoint considerations may 
emerge that cannot be estimated in a balance-sheet alone. 


Iillimiteble Services. 

The services which electricity can render to the heavy 
trades are practically illimitable. As a source of easily- 
applied motive energy it has firmly and finally established 
its superiority over steam, and, while the applications of 
the latter have fo. nd wider scope since the introduction 
of the steam turbine and of the use of powdered coal and 
gases as fuel, the gas-engine is now its only serious rival. 

The extreme fi xibility of electrical power is admirably 
exemplificd in the interesting review of recent progress 
contributed by Mr. JAMES SMITH and Mr. L. ROTHERA. 
Mr. SMITH finds if impossible, within the compass 
of a single article, even to summarise the innumerable 
аѕрссіѕ of its applications jn iron and steel works. Elec- 
tricity is used to handle the materials from their reception 
in the raw stage, and throughout their elaboration to the 
stockyard, and on trucks for despatch, when all the manu- 
facturing operations have been concluded, while the pro- 
gress made in mill machinery and accessories is described 
by Mr. RoTHERA, who has made thi; subject more particu- 
larly his own. 

Electrical Ore-Finding. 

A recent application of electricity, respecting which 
little has hitherto appeared in the English technical press, 
is described by Prof. HENRY Louis, who, as an ore expert, 
needs no introduction to readers of THE ELECTRICIAN, 
who are indebted to him for his article on '* Ore-finding by 
Electrical Methods.” With commendable caution Prof. 
Louis nei ter challenges nor endorses the results claimed 
from the Swedish experiments he describes; but his 
readers may, with some justification, entertain the hope 
that electrical dowsing may prove to be at least as reliable 
as the hazcl-wand of tlhe water-finder has been in the past. 

Previous issues of the special number of THE ЕтЕС- 
TRICIAN have dealt with such subjects as the electric 
smelting of iron and the electric refining of steel and steel 
alloys, as will as with the progress of electrolytic methods 
for the production of iron, and this fact, coupled with the 
obvious limitations prescribed by space, may :erve to 
disarm the criticism that these subjects find no mention 
in the present number. Reference must be had by 
subscribers to one another's copies or to public or technical 
libraries, for these issues are, alas! out of print, and as 
scarce—and far more valuable—than Shakesperian First 
Folios. It should be remembered, moreover, that these 
special numbers are not designed to be exhaustive, but 
to be appropriately topical, an aim which it is hoped will 
be found to have been realised in the present issue. 

The Larger Questions Involv. d. 

To revert for a moment to the question of direct versus 
alternating current, which can by no means be said to 
have been finally settled, even in its more limited scope, 
as regards works practice, it must not be forgotten that 
it is closcly involved in the larger question of the generation 
of clectricity in super-power stations situated in close 
proximity to the coal supply. On the problem of the 
generation and transmission of high-tension electricity 
in such circumstances, data is lacking, while the complexity 
of the factors makes it one upon which such data is sorely 
needed. So far but little has been published of 
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the results obtained, for example, at the Powell Duffryn 
Collieries and elsewhere, where the problem is being 
attacked. To this and to kindred problems it is hoped 
to devotes subsequent issues of THE ELECTRICIAN which will 
be not less interesting or valuable to readers than those 
which have already appeared. 


Power Factor Improvement. 


The Paper on “ The Improvement of Power Factor," by 
the late Dr. GISBERT КАРР, which was read last week at 
the Institution of Electrical Engineers by Prof. MILEs 
WALKER, does not lend itself to much discussion, either 
orally or by the written word. There are two reasons for 
this—one, the less, that it is hardly possible to criticise a 
posthumous Paper, especially when the Paper has been 
written by such a pioneer of the industry as КАРР; two, 
the greater, because the Paper is mainly descriptive and 
provides, therefore, little or nothing to criticise. 

Economics end Technology. 

The Paper, of which we shall give our usual abstract 
next week, divides itself naturally into three parts. In 
three or four introductory pages the author deals with the 
economical limit of power factor improvement in relation 
to capital outlay. In about the same number of concluding 
pages he deals with meters and tariffs, which allow the 
effect of a consumer's power factor to be assessed in money 
deals with the various methods of indicating kW maximum 
demands and wattless kVA, and gives particulars of the 
tariffs employed by various undertakings in this country 
tothisend. The middle section, which is by far the longest, 
describes the equipment which can be used for power 
factor improvement, and brings together a useful amount 
of critical information on rotary and static condensers, 
synchronous jnduction motors, rotary converters and 
so-called phase advancer$, in their application to this 
necessary and useful work. | 


An Example from Birmingham. 

Now what does all this amount to? It shows what we 
knew before, that there are ways and means of improving 
both the system load factor and the load factor of the 
individual consumer. The use of the rotary converter for 
the former purpose is strikingly shown by an example from 
Birmingham, where at the time of peak load in December 
the power factor of the e.h.t. alternating supply was 
raised from 0.66 to 0.79 by the rotaries running in the 
various sub-stations to supply the d.c. system. Examples, 
if not so striking, are given in the Paper and were empha- 
sised in the discussion, of the improvements that can be 
made on individual consumers' premises, thus effecting the 
better utilisation of the plant installed and lessening the 
strain on the consumer's and the undertaking's finances. 

The Reason for the Delay. 

This being so, what requires explanation is why one or 
other of the methods available have not been universal у 
adopted by the supplier or the consumer. Prof. MILES 
WALKER, with characteristic fire, was very eloquent on 
- this point. In fact, had the General Election not been 
over, we should, while he was speaking, have thought we 
had strayed into a political meeting by mistake. We need 
hardly say that in great part we sympathise with his 
attitude. His own work— which was pioneer work, as was 


the work of others, notably Mr. ATKINSON’s—in this field ' 


has been neglected, and now that the subject has passed 
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from the engincering into the economic phase, old ideas and 


old suggestions are being re-discovered by others and are 


being furbished up to have an air of novelty. It is an old 
and familiar story. But its oldness and familiarity do not 
make the particular victim feel any less sore. 


Out of Due Time. 

For while until recently power-factor was looked upon as 
a natural phenomenon with which it would be both 
sacrilegious and impossible to tamper, and therefore the 
work of Prof. MILES WALKER and others was before its 
time, it is now recognised as essential for economic reasons 
It can be 
improved out of existence, but, as Prof. KAPP points out, 
there is an economic limit to this which is largely dependent 
on the cost of suitable apparatus on the one hand and on 
the cost of saleable or available kilowatts on the other. 
Put in more technical language, this economic limit is | 
reached when sin 4 equals the figure given by dividing the 
cost of the phase improving plant per wattless kVA injected 
into the supply terminals by the cost of the generating and 
transmission plant per kW from the alternator to the 
points of supply at unity power factor; cos $ being the 
most economical power factor to which the whole system 
can be brought. It must also be borne in mind that with 
a small load and a large kVA outputmore generators must 
be kept in commission than would suffice with a good power 
factor. It is therefore to the supply undertakers' interest 
that the consumer should have a good power factor, not 
only at peak load but also at lower loads. And as Prof. 
STANLEY PARKER SMITH pointed out, a good power factor 
is necessary for good voltage regulation. 


Persuading the Consumer. 

We have already said that apparatus is available which 
allows this condition of things to be reached. The problem 
In other 
words, shall he be penalised for having a bad power factor 
or granted a bonus for having a good one. Prof. KAPP gives 
a variety of ways of measuring actual power factor or 
kilovolt amperes by meters, some of which rather astonish 
us by their complications. Others were given in the 
discussion, but we rather agree with Col. EDGCUMBE that 
to avoid the discussion of such factors as tan ¢ with the 
consumer is a consummation that for every reason is very 
much to be wished. A better way seems to be that 
followed by the South Wales Electrical Power Distribution 
Company, who eschewing mathematics bring to the con- 
sumers' notice a series of tariff curves which show the 
average price per unit paid at certain load factors; the 
general shape and slope of these is sufficient to persuade 
the most non-technical consumer of the benefits of not 
allowing his power factor to drop below 06. While on 
this question of tariffs, we should like to endorse Mr. Woop- 
HOUSE'S remark that the tariff need not follow the cost 
lines too closely, and that at least power factors below 
0.5 should be made impossible by prohibitive prices. 


Standardisation of Tariffs. 

The information regarding the tariffs charged in various 
parts of the country discloses another point—their great 
variability. We should deplore any attempt to standardise 
tariffs as between areas where conditions are very different. 
But as things stands at present it seems that the personal 
factor has been allowed too great play and some co- 
ordinating movement far from doing harm would do good 
to both consumer and undertaking. 


586 


The Liectrician—November 24, 1922 


Electrical Developments in Iron and Steel Works. 
Part I.—General. 


By JAMES SMITH, M.I.Mech. UR 


In this article Mr. Smith reviews recent developments in the use of electricity in iron and steel works. He specially deals with 
lifting and handling appliances. Details ave given of modern cranes, magnets, shunting locomotives, charging machines, stripping 


machines, plate handling devices and excavating appliances. 


The electr:cal equipment used for driving and controlling these 


machines 1s described and criticised. 


The application of electricity in iron and steel works 
has now reached a stage that renders it impossible to 
summarise in one short article all the various aspects 
of the industry affected. The most that can be done 
is to deal with one or two of the principal applications, 
and to review recent developments relating thereto. 
Perhaps one of the most important of those developments 
is the adaptation of electrical machinery to lifting and 
handling appliances, and it is comparatively recently 
that the electric motor and its control have been brought 
to such a state of perfection that they could be applied 
generally to such purposes. 

The first instances of the employment of electricity 
for handling products about the works consisted in the 
installation of continuously running motors, the load 
being thrown on to the machines by clutches or other 
friction devices. Even here the application was very 
limited, since many engineers in iron and steel works 
were of opinion thateelectric motors were fundamentally 
fragile and insufficiently robust in construction and nature 
for the continuous and arduous service required in that 
industry. 
^ Tbe Perfection of the Series Motor. 

The first step towards the more general adaptation of 
electrical drives to heavy hoisting machinery was the 
perfection of the series wound direct current motor, and 
for some time it was unsafe to employ anything but direct 
current machines for starting under load. To-day, 
however, it may be said that not only have direct current 
machines been perfected to the point of taking their load 
and regulating their speed sufficiently accurately for all 
normal service, but even polyphase alternating current 
motors are produced with characteristics sufficiently 
flexible to be employed, the motors themselves having 
been considerably modified to attain the necessary per- 
fection, and the control gear having likewise been subject 
to a progressive variation in design. 


The Electric Motor Welcomed. 
The welcome which has been accorded to the perfected 


electrical motor by steelworks engineers can readily be 
understood since the electric drive furnishes a solution to 
many difficult problems throughout the plant. Not only can 
heavy manual work, performed in uncomfortable tem- 
perature conditions, be superseded by the use of electric 
power, but the various operations can be speeded up so 
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Fic. 1.—A Two GuipED HOIST SCRAPYARD CRANE, ONE 
HOIST FOR LIFTING THE BOX AND ONE FOR THE MAGNET. 


as to make more use of other parts of the plant, and to 
effect economies at mills and furnaces which could never 
be obtained if those units were served by hand labour in 
gangs. 
The Processes Iavolved. 

For a detailed consideration of improved electrical 
applications it will perhaps be best to deal, in sequence, 
the processes involved in a modern steelworks ‘from the 
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handling of the raw material to that of the finished product, 
and to begin by describing the electric cranes used at the 
scrapyard. A modern scrapyard crane equipped with 
a lifting magnet is illustrated in Fig. І. This type of machine 
has two sets of lifting gear, both provided with rigid guides 
and masts ; one for lifting the charging boxes from the high 
to the low position or vice versa, and the other for handling 
the material into the boxes by means of magnets suspended 
at the end of the mast. The first machines of this kind 


| 
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were installed in Germany, and there is some tendency 
among British steelmakers to consider the elaborate 
machine illustrated as somewhat in the nature of 
over-engineering. Much, however, depends on the 
lay-out of the works and on the labour conditions. The 
illustration is simply given as an interesting application 
of electricity to a difficult service. Whilst on the 
subject of scrap handling, reference may be made to 
another interesting application of electricity in this 
connection; namely, the electric shunting locomotive 
which is now being developed for handling the charging 
boxes from scrapyard to smelting furnace. 
Such a machine is extremely useful where 
ground-type charging machinery is em- 
ployed on the .open-hearth stage. An 
illustration of an electric locomotive for 
this purpose is shown in Fig. 2. The 
locomotive in this instance is of the 
battery type because of the difficulty of 
having electric leads near the front of 
the open-hearth furnaces. The application 
of electricity to locomotive purposes 
throughout the works will be referred to 
further on. 


Charging Machines. 


The next electrical application which 
calls for notice is the open-hearth charging 
machine itself. It would be superfluous 
here to give a description of the various 
types of charging machine ; the ground 
has already been sufficiently covered in 
previous articles. Reference will there- 
fore be confined to one type of machine, 
with a short description of some of the 
improvements which have been made in 
the electrical equipment of such machines 
during the past few years. Fig. 3 is an 
illustration of the overhead machine. Of 
recent years the tendency has been toward 
the installation of what are called mill- 
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type motors for these machines, andefor the provision of 
more power than was at first considered necessary. The 


` high ground-type machine is sometimes used for moving 


charging box bogies and miscellaneous service of this 

kind, and therefore requires considerable reserve of power 

on the travelling motion, whilst the continuous service 

demanded from machines of this kind and the high 

temperature of the surrounding air makes it imperative that 

the mechanical parts shall be reliable and that the insula- 
tion must be of the best. 


Control Gear. 

The control gear employed was 
originally of the Dinkey pattern, as it 
was originally thought necessary to have 
a very easily moved control of the straight 
line type in order to get the best output 
from the machine. Most British engin- 
eers prefer, however, to use the drum- 
type controller. Such a controller can be 
fitted with straight-line handle motion if 
desired. Many steelworks engineers have 
in more recent times shown preference for . 
contactor gear operating with master, 
controllers for actuating the various mo- 
tions of th- charging machines, as well as on 
the heavy cranes throughout the works. 
This type of control gear has now been 
brought to such a point of perfection as to 
make its installation possible without fear 
of breakdown even under the most arduous 
service conditions. The difficulty of find. 
ing space, however, for contactor gear is 
one that militates against its employment 
in the cab of the charging machine. 

In a typical contactor gear the contactors are 
equipped with lock-out coils to regulate the engage- 
ment of each step in accelerating the machine so 
that it is impossible to injure the motor and gearing 
by too rapid acceleration, whilst on the other hand 
time is economised in starting which might be lost if the 
operator were too cautious. The difference in effect between 
the ordinary form of starter and properly designed con- 
tactor gear is easily understood when one remembers that 
with the ordinary drum controller it is impossible to judge 
accurately the right moment for engaging the successive 


bom SEE тп 


Fic. 4.—V1Ew OF А НЕАУҮ LADLE CRANE. 


588 


steps to give the besé service, whilst with 
contactor gear this is automatically 
effected once the lock-out coils are set for 
the right conditions. 


Contector Gear and Cherging Machinery. 


For operating ladle cranes for casting 
and other service (see Fig. 4) there is 
considerably more to be said for contactor 
gear than in the case of charging machinery. 
Here it is imperative at times that the 
crane should be operated with considerable 
exactitude and care, whilst at other times 
the best speed possible is required. Con- 
tactor gear with master switches usually 
provides for one creeping point in each 
direction. Should it be necessary, there- 
fore, to move the crane a few inches to 
adjust the ladle into position for pouring 
or receiving metal, the creeping notch only 
is used on the master controller and the 
accelerating contactors do not engage. 
When it is required to accelerate the crane 
to full speed and get away to its next 
service station, the full-speed notch on the 
master controller is engaged and the accele- 
rating contactors go into place succes- 
sively and at the intervals determined by 
the current limiting coils on each element. 


Breking Improvements. 

Another development of the electrical 
equipment on ladle cranes is in connection with the brake 
ing. This is now frequently arranged on what is called 
the potentiometer system, by means of which the load can 
be lowered under complete control at all times and without 
risk of irregularity from start to finish. In this system the 
motor is not isolated from the line, so that the speed of the 
armature is always absolutely under control and can be 
regulated from a mere creep to twice the full hoisting speed, 
or even more. Another great advantage is that, should 
the current to the motor be interrupted, it is possible by 
lifting the solenoid brake to lower away the load on the 
potentiometer braking system. It will readily be under- 
stood that in ladle crane service it is a great advantage to 
be able to set down a load should the current fail, because 
otherwise with a large mass of hot metal suspended not far 
from the under side of the crane considerable damage might 
be done by heat before current connections could be re- 
established. 

Autometic Sefety Cut-Offs. 
Another improvcment which has бесп made to mod rn 
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Fic. 5.— ViEW ОЕ A MODERN SLAB CHARGER. 


control cquipment for various types of cranes throughout 
the steelworks is the automatic safety cut-offs and re- 
setting gear. These are now arranged to bring out the main 
breaker should an overload occur on any motion or should 
the hoist be overwound. It is also possible to throw out 
the main switch or breaker by a small press button situated 
conveniently from the operator’s normal position when con- 
trolling the crane. In all cases it is arranged that the main 
breaker cannot be reset until every controller handle is 
brought to the “ off" position, and apart from the emer- 
gency press button cut-out the circuit is arranged for auto- 
matic resetting of the main breaker directly the control 
handles are brought to the off position. 

Modern equipment when compared with the old two- 
pole switch and fuses at first gives the impression of great 
complication with consequent unreliability. Such, however, 
is not the case, as owing to the perfection attained by con- 
tactor control all the advantages of the use of this gear are 
now obtained with comparatively small attention for 
ngulation and upkeep. 


Fic. 6.—ENNiS & Jack PATENT CRANE. 


November 24, 1922 


Stripping the Jngots. 


The application of electric driving to such work as strip- 
ping the ingots is a service which by this time is well known 
in the steelworks ; and with the improved control above 
referred to, the more robust construction of motors with 


their highly flexible characteristics, and improved protection. 


in the driving gear, it is now easily possible to obtain 
strippers which have all the characteristics and safety of 
hydraulic gear and at the same time to obtain the extra 


advantages of mobility and facility of operation attaching 
to the clectric drive. A type of handling and charging 
machine of an interesting nature on account of the 
heavy service performed is shown in Fig. 5. The type 
here illustrated is operated on every motion by separate 
electric drives. The machine itself does not call for 
special detailed description as the method of operation is 
now so well known. 


Handling the Finished Product. 

Coming now to the handling of the finished products, it 
may be of interest to show a type of plate-handling 
crane recently developed. Fig. 6 shows Ennis and Jack’s 
patent system, wherein a rotatable cross arm is rigidly 
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can slide beneath the plates and move any one which may 
be required. The advantages of magnets in this connection 
are obvious, as it is possible to move any plate with- 
out disturbance of others lying on the bank at the same 
time. 
Ennis Machine for Shearing Plates. 

` Another interesting application of the electro-magnetic 
principle is the Ennis patent machine for shearing 
plates. The machine can be traversed as a whole up to the 
receiving point.or end of the mill live 
rolls, when, by operating the roller-bed 
on the machine itself, the plate is drawn 
into position. It is then moved into 
place for cutting by the magnets 
which slide across on lathe-béds between 
the rollers. The magnetic force is suffi- 
cient for clamping the plate even with- 
out the help of the hydraulic holding- 
down gear on the shears. Very rapid 
handling of the heaviest plate is secured, 
and great economy can, of course, be 
effected by doing away with the enorm- 
ously expensive labour methods em- 
ployed in the old system. Another form 
of machine for securing the same end is 
shown in Fig. 7, where the plate- 
handlers run alongside the castor-bed 
and operate the plates by magnets ar- 
ranged above. This is the Thomson 
patent. The handling machines are 
controlled from a fixed position at the 
shears, and there are two sets of shears 
and machines—one for shearing each 
side of the plate, whilst cross-cut shears 
are placed at the end of the run to cut up the side-sheared 
plate into order lengths. 


Storage Battery Locomotives. 

Fig. 8illustrates a further example of an electrical develop- 
ment previously referred to, but in this case applied to 
the service of handling the finished product. The 
apparatus consists of specially-designed electric Jocomotive 
with high-table truck. It will be noted that in this case also 
the battery system is employed for driving the locomotive. 
The electric storage battery has to-day reached such a 
pitch of perfectjon that it is quite safe to use this 
system wherever the cheaper method of collecting current 
direct from live rails is not possible of employment, or, 
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Fic, 8.—ErEÉcrRIC LOCOMOTIVE WITH HIGH TABLE TRUCK FORYCARRYING PLATES. 


suspended from the main trolley and provided with two 
small trolleys running along the arm and operating inde- 
pendently both as regards traverse and hoist. These 
trolleys are provided with special lifting magnets, and are 
employed more particularly for handling long plates. This 
system allows the plates to be picked up from any position 


and loaded or placed on the inspection bank in a very ` 


convenient manner. Cranes of this type are installed by 
Dorman, Long and Co. at their Warrenby works and 
operate in connection with magnetic skid banks across 
which the plates are drawn by traversing magnets which 


alternatively, a dual system can be installed. In the latter 
case, where there are no conductors possible the collector 
arm is lowered out of the way. Whilst the machine 
is in contact with the conductor rail it is recharging the 
batteries ready for the next run away from the feeders, 
so that in a system of this kind the electric locomotive 
can always be kept fully charged, and there is no need 
to resort to a spare set of batteries, or for the loco- 
motive to stand off for charging. For many services . 
about the steelworks, as, for instance, in the casting shop, 

live rails are, as previously noted, impossible. Batteries, 
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therefore, must be used ; but so long as these are well pro- 
tected and of sufficient capacity there is not the slightest 
objection to their employment. 


"The Economics of Éocemoives: 


The use of batteries in electric locomotives is an 
economical employment of power, because it is always 
possible to have the batteries on charge at the power 
station during that period of the day when power is not 
required for other purposes, thus equalising to some extent 
the load. There is little doubt that as time progresses 
modern steelworks will invariably install the electric 
locomotive in place of the wasteful steam '' pug ” loco now 
employed. Steam locomotives have to receive constant 
attention for. renewal of firebox parts, packing of glands, 
attention to steam-pipe joints, and the thousand and one 
services which have to be performed to keep them up to 
their duty. There are, in fact, works іп the country to-day 
who have one-third of their works locomotive power con- 
stantly in the repair shops. The cost of the clectric 
locomotive, if fitted with batteries, is higher than that of the 
steam locomotive, but the tremendous saving in fuel, in up- 
keep and in labour during the course of the year would 
in some instances undoubtedly wipe out nearly half 
the installation cost during the first year. Some dis- 
service has been done to the electric locomotive in the 
past by its indiscriminate installation on services for which 
itis quite unsuitable. "Wherever thesc are to be considered, 
a full schedule of the service to be performed, gradients 
and curves to be negotiated, and situations in which the 
locomotive is to be employed, such as temperature, etc., 
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should receive very careful investigation at expert hands 
before the system is decided upon. 


Excavating Appliances. 


Reference should be made to a new form of excavating 
appliance which is coming to the fore for handling coal 
and iron ore. The novel method of gathering the 
material for conveyance to the truck or other 
receptacle is exceedingly interesting. Its continuous 
gathering of the material to be dealt with enables 
it to get a very large output, since the gathering 
wheel concentrates upon the work of picking up the 
material, leaving to more efficient means its conveyance 
and deposition. There is no doubt that this method, which 
has already found its way into service for stripping over- 
burden, and for getting iron ore from deposits and loading 
up from stock stored material, such as coal, iron ore, 
etc., will in future find considerable application in the 
stockyards of iron and steel works throughout the country. 
The machine has already been successfully employed for 
arduous excavation work both in steelworks and outside, 
and for tunnelling work on certain railway extensions. 
It will readily be appreciated that the uninterrupted 
gathering and transport of the material to the point of 
loading permits enormously greater outputs to be obtained 
than can be expected from machines which take inter- 
mittent cuts, and work more on the lines of the established 
crane or navvy. With the heavier type of machine, 
trucks may be loaded at as high a speed as 400 tons per 
hour, assuming the marshalling of the traffic to be properly 
attended to. 
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Part II.—Rolling Mill Drives and Accessories. 
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The unfortunate conditions which have prevailed in the 
iron and steel industry during the past year have strictly 
limited the progress of large main drives in this country, 
but they have served at the same time to draw 
attention to the economic side of steel production, and 
this in turn has focussed consideration on the possibility 
of reducing the cost of finished materials by the adoption 
of modern methods. There is no doubt that as soon as 
there is some certainty of an improving market a large 
extension of the electric drive will result. 


Too Narrow a Comparison. 


There is a tendency in many cascs to make too narrow 
a comparison between an electric main drive and a steam 
drive without taking into consideration the attendant 
advantages of the former. Thus, for instance, cases may 
be met where waste heat bcing available from reheating 
furnaces, a steam enginc 1s assumed to be the correct form 
of drive, as otherwise this waste heat would be lost. The 


answer to such an argument lies in the replacement of the - 


older form of heating furnace by a regenerative furnace, 
which reduces the coal consumption to approximately 
one-third of that previously necessary, or in the use of a 
central power station for utilising the steam. Similarly, 
a comparison may be made between the steam consumption 
of an engine at full-load and the powcr consumption of a 
motor, overlooking the fact that under normal working 
conditions the load on a rolling mill varies from light-load 
to a maximum, with a greatly incrcased steam consump- 
tion per horse-power developed, and that there are very 
heavy losses to be allowed for in the stcam pipcs and at 
the boilers. Taking into further account the possible 
saving in the number of men cmployed where electrical 
power is used, there is no doubt that the continued 
development of the clectric drive is certain. 


The Development of Main Drives. 


In order to determine the lines along which main drives 
are developing, it is necessary to view what is being done 


in America and abroad as well as in this country, and a 
most noticeable feature in American practice is the 
insistence now being laid on the advantage of a variable 
speed for merchant mill work. This advantage has been 
recognised for a considerable period in this country, and 
it is interesting to find that Amcrican practice is now 
conforming in this respect. Only quite recently American 
practice favoured the constant speed three-phase induction 
motor for continuous running mill drives; but where 
variable speed is now considered advisable they are making 
use of variable speed sets operating on the “ Kramer " 
or '' Scherbius ” system. 

Fig. r shows a typical modern drive in this country 
operating on the “ Kramer" system, which, as is well 
known, rccovers the rotor power of the induction motor, 
and, after its conversion in a rotary converter, supplies it 
as direct current power to a d.c. motor on the same shaft 
with that of the induction motor. The characteristics of 
such a sct can be made practically identical with those of 
a compound wound direct current motor. 

The ''Scherbius " system differs from the above in 
that the rotor power is converted in a three-phase com- 
mutator machine and fed back into the line, the set 
operating as a constant torque drive as against a constant 
horse-power drive for the “-Kramer " system. Examples 
of both these drives have been in operation in this country 
for a considerable number of years; in fact, the first 
" Kramer" equipment was installed about IgII, since 
when a considerable number of other drives have followed. 


Direct Current European Practice. 


Whilst the operation of a sct described above leaves 
nothing to be desired, the general tendency of European 
practice is to convert the whole of the incoming three-phase 
supply into direct current and to make use of direct 
current motors on the mills. This has, in addition, 
certain advantages from the auxiliary drive point of view, 
which will be dcalt with later. An example of such a 
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conversion is shown in Fig. 2, where two motors are 
supplied on the roughing and finishing trains of a strip mill, 
where a variable speed is required on both mills. 

This preference for complete conversion to direct current 
does not entirely eliminate the use of the variable speed 
three-phase set, as instances occur where a number of 
mills in one works can satisfactorily be driven by constant 
speed motors, whilst one mill necessitates a variable speed. 
In such a case a considerable saving in capital cost results 
from a three-phase drive for the constant speed motors 
and a variable speed set for the remaining drive. 


Rolling Mill Developments. 


In the case of reversing mills progress at the moment is 
necessarily slow in view of the large capital cost involved 
in this form of drive; but in this field also, unless special 
conditions exist, the introduction of the electrical drive 
proceeds steadily. The trend of development of the 
electrical reversing drive lies in the direction of the increased 
power developed in a single armature mill motor and in the 
higher speed adopted for the Ilgner set. Whereas for the 
latter 500 revs. per min. was, until recently, almost a 
standard, a speed of 600 revs. per min. is now usual, while 
even 750 revs, per min. is in contemplation. These latter 
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first cost of the steam engine, though if the cost of new 
boiler plant, boiler house, steam pipes, etc., has to be 
taken into consideration, the difference is not very great. 

Apart from the main arguments, which are well known, 
the advantages of reliability and low operating costs are so 
favourable to the electric drive that these in themselves go 
far to offset the increased capital expenditure. Itis perhaps 
not out of place to give some actual figures in this respect 
of plants both in this country and America. 


Eleven Years Continuous Work 


A 36 in. reversing mill equpiment has been in operation 
in this country for eleven years, with a total stoppage 
of less than five weeks throughout this period. A small 
error in design, which would not recur in a modern equip- 
ment, accounted for a fortnight’s delay, so that the time 
stopped can be taken as less than three weeks. 

On а 34 in. reversing mill in America during 4} years 
operation the total delay charged against the drive was 
eleven hours three minutes, or roughly one minute's delay 
for every 2000 tons of steel rolled. Actually of these 
eleven hours three minutes only about half could, in justice, 
be charged entirely against the drive. 

The items of operating cost on the mill first mentioned, 


Fic. 1.—ENGLISH ELECTRIC VARIABLE SPEED KRAMER SET DRIVING 14 IN. FINISHING MILL. 


speeds are attainable by subdividing the number of 
generators, so that in place of the two previously used for 
a large equipment there may be as many as four. The 
increased speed, unless followed by an increase in the 
peripheral speed of the flywheel, gives to the latter a less 
diameter than can be handled on the railway and a design 
of no great merit, so that following on the increased speed 
there is an increased peripheral speed on the flywheel 
which, in this country, is limited to about 23 000 ft. per 
min. Continental practice, on the other hand, is prepared 
to put forward wheels up to 28 ooo ft. per min., and it is 
extremely desirable that an effort should be made in this 
country to equal these conditions. The above develop- 
ments are brought about more from a desire to reduce the 
capital cost of the equipment than from any technical 


Teason. 
Mechanical Design of Rolling Mill Motors. 


The mechanical design adopted for the reversing mill 
motors themselves has proved so satisfactory that there is 
no reason to anticipate any great modification, the most 
arduous conditions having been met without difficulty. 

A number of very interesting papers have been read 
recently on the question of the reversing mill drive, and 
the arguments adduced are convincingly in favour of its 

doption. There is certainly at present an advantage in 


over a period of eleven years, contain no charge for bearing 
re placements, and no charge for brushes on the mill motor, 
as the original brushes are still in use. The replacement 
of brushes on the Ilgner flywheel set averages out at six 
per week, while the oil consumption is extraordinarily low. 
The oil in the mill motor bearings and cooling system, 
totalling seven barrels, has not been changed, and all that 
has been found necessary is occasional filtering. A small 
quantity of oil in the flywhéel set is withdrawn week by 
week and utilised in other portions of the works. The 
quantity thus dealt with approximates two buckets per 
weck. 


Some Figures of Operating Costs. 


Before leaving the subject of reversing mills some 
figures recently given by two authorities in America with : 
regard to the cost of operation may be cited. Both authori- 
ties after careful investigation gave it as their opinion that 
in general the steam consumption of a reversing engine 
represented two and a half times the equivalent of the 
electric motor consumption, and the resultant saving would 
pay off the cost of the electric drive in from four to five 
years. Even taking a saving of only half the above 
amount, the adoption of the electric drive would be more 
than justified. 
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A study of recent continuous running drives shows that 
no definite solution has been arrived at as to the relative 
advantages of rope, gear, or direct drive. It can hardly 
be expected that such a solution will ever be found, as 
the three main factors which come into question—capital 
cost, relative efficiency, and space available—necessarily 
vary in importance from case tocase. From an efficiency 
point of view the arguments are undoubtedly in favour 
of the direct drive, and in many instances a very satisfactory 
return on the extra capital cost involved can be shown. 
From an operating point of view, the elimination of ropes 
or gears, and with the latter flexible couplings, is all to 
the good, and the direct coupled drive when properly 
designed is extremely simple and satisfactory. 

Figs. 3 and 4 showrespectively a direct coupled three- 
phase drive and a direct coupled d.c. drive. In both cases 
the rotor is mounted on the flywheel shaft, which is carried 
in two main bearings. 
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use of synchronous/asynchronous motors. The choice of 
the form of phase advancer depends on the conditions and 
must be chosen accordingly. 

Output end Its Relation to Cost. 

The output from a mill obviously bears a most important 
part in the cost of the finished product, and the present-day 
tendency is to increase this as much as possible, with the 
result that the power of the driving motor now adopted for 
any particular size of mill is considerably greater than 
hitherto. It would appear, however, that unless arrange- 
ments are made in this country whereby the range of 
finished sections dealt with by any mill are considerably 
reduced, the average outputs cannot be materially increased 
above those now being obtained from the more recent mills, 
so that a further increase in power relative to the mill is- 
not to be anticipated. The amount of data avzilable on the 
power required to roll any particular section is sufficient 
to allow a drive to be put forward with a reasonable margin 
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Low Speed Induction Motors and Powe: Factor. 

The adoption of the slow speed induction motor drive 
has been delayed by the fear that the small air gap might 
prove a source of trouble. Experience has shown this 
fear to be unfounded with properly designed sleeve bearings, 
and the adoption of ball or roller bearings, as would appear 
to be foreshadowed, will render any possibility due to 
this cause more remote. A difficulty inherent to the slow 
speed induction motor drive is, however, the low power 
factor. This has special importance in view of the power 
companies' insistence on a reasonable power factor, which 
is shown in the form of an increased charge for a low-power 
factor, or a reduced charge for a power factor in excess 
of the minimum specified. There is no doubt that from 
the power companies' point of view it will pay to give a 
lower charge for power factors approaching unity, and 
where this is done it becomes a sound commercial propo- 
sition to install some form of power factor improver. In 
a number of recent installations use has been made of 
such devices, either in the form. of static condensers, idle 
synchronous motors or oscillating phase advancers, or the 


of power so that in this direction the capital cost of the drive 
does not unduly prejudice the cost of the finished 
product. 

Motors for Auxiliery Drives. 

The question of auxiliary drives has been dealt with by Mr. 
Smith in the first portion of this article, and some reference 
has been made to the type of motor developed for this service. 
The necessity for the employment of a mechanically and 
electrically robust motor is particularly great in the case 
of live rolls and screw-down gear, and in all modern equip- 
ments such motors are employed, preference being given to 
the use of direct current, on account of the heavy starting 
torques required and the advantages of speed control. 

A failure in either the live-roll motors or screw-down 
motors results in a stoppage of the mill, which must at 
all costs be avoided or minimised in duration, so that 
special features are embodied in the machines which 
render their replacement or repair as simple as possible. 
In certain cases duplicate motors have been actually put 
down driving on to the same pinion, so that in the event 
of failure of one a throw-over switch immediately brings 
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the other into operation The capital cost of this arrange- 
ment is, however, very high, and it is more common 
practice to retain duplicate spares which can replace any 
machine with only a few minutes’ delay. Often the frame 
is split and held together by four bolts. It isa simple matter 
to lift the top half and replace the armature, or equally 
simple to lift the whole machine from the holding-down bolts. 
The armature core and commutator are built up on sleeves 
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Fic. 3.—DiRECT COUPLED DRIVE USING THREE-PHASE MOTORS. 


in such a way that the shaft can be removed and replaced 
without difficulty, and the commutator can be removed 
and a new one fitted by merely unsweating the lugs from 
the armature windings and withdrawing the commutator 
sleeve. Present practice, in view of its desirability of 
keeping spares, is to limit the number of sizes throughout 
the mill to a minimum, and in most cases four or five 
frame sizes can be standardised. 


Heavy Design Necessary. 


The necessity of heavy design with its somewhat high 
capital cost has been challenged, in view of the increasing 
use of contactor gear. The electrical shock on the machines 


Fic. 4.—DIRECT COUPLED DRIVE UsinG DIRECT CURRENT 
Morors. 


is certainly reduced by the employment of contactors, 
but the mechanical conditions under which the machines 
operate must not be lost sight of, and there is no doubt that 
the extra capital cost in relation to the seriousness of a 
breakdown is fully justified. In thecase of the screw-down 
gear, practice in this country has lagged somewhat behind 
that of America in the size of motor adopted, the general 
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practice in the States being to install motors for very quick 
operation a with plugging device for rapid stopping, and a 
capacity of motor sufficient to open the rolls, even if a 
piece of metal becomes jammed, or the rolls, through an 
oversight, are wound down tight one on the other. 

The general aim is to reduce to a limit the time spent 
in handling the material between the passes, as the sum of 
these periods represents a much greater proportion of the 
total than the actual time of metal in the rolls, this latter 
varying between 15 and 30 per cent. of the whole. Apart 
from a reduction in the number of passes no appreciable 
time can be saved on the time during which the metalis in 
the rolls, so that any further increase in output must result 
from the speeding-up of the handling processes, and great 
attention is being paid to this aspect in all modern equip- 
ments. 


Efficiency of the Electric Drive now Approaching Finality. 


The efficiency of the electric drive now approaches 
finality, so that very little additional saving in the cost 
of the manufactured product is to be looked for by im- 
provements in this direction. There is, however, a very 
heavy loss in the mill housings themselves, which may, in 
the case of a sheet mill, account for from 50 to 60 per cent. 
of the total power consumed. Ап experimental mill is 
being erected in the States where these losses are to be 
fully investigated, and no doubt from the results arrived 
at methods will be evolved whereby a large proportion 
of these losses will be saved. It is not without the bounds 
of possibility that mills of the future may be equipped 
with roller bearings or some other form which will ma- 
terially reduce such losses, and developments in this 
direction may be anticipated. 


The Most Efficient and Reliable Drive. 


In conclusion, it may be said that the electric drive 
is now generally recognised as a most efficient and reliable 
form, which, in particular, permits of the lay-out of rolling 
mills without the limitations necessarily introduced in the 
case of a steam drive, owing to the choice of boiler positions 
and run of steam pipes, and the generation of electric power 
in large central stations at a cheap rate will inevitably 
rcsult in a replacement of steam-engine drives by electric 
motors. | 

In steel works where blast furnaces and coke ovens 
form part of the plant the availability of large 
quantities of surplus gas calls for a power station as 
an integral portion of the plant. It is not possible to 
refer to any large developments in this direction which 
have taken place during the past year, but the necessity 
of making full use of the heat available renders the in- 
stallation of gas-engines practically certain, except in 
such cases where the gas supply is more than ample for 
the power requirements, when gas-fired boilers and steam 
turbines are likely to be adopted. The reliability of the 
present-day large gas engine has removed the prejudice 
hitherto felt for this form of prime mover, and the realisa- 
tion« of the importance of providing clean gas to a gas- 
engine plant will ensure successful operation in the future. 
At the same time it must be admitted that the comparatively 
small size of gas engine built—the largest unit approxi- 
mating to 4 000 H.P.—acts as a deterrent in a large steel 
works, where possibly 40 000 or 50 000 kW of electrical 
power is necessary, and it remains to be seen whether it 
will be possible satisfactorily to increase the size of unit 
in the future. 


In a Paper read recently before the American ASSOCIATION OF 
IRON AND STEEL ELECTRICAL ENGINEERS by Mr. G. E. Stoltz it 
was stated that records which have been taken indicated that the 
operating cost of producing steel by the electric drive was one-half 
to one-third that of production by steam drive. Among the con- 
tributing factors to this economy were the lower cost of power itself, 
lower stand by expenses, lower maintenance costs, and consequently 
less delay and better opportunity for measuring the power con- 
sumption and checking any faults which might develop in the 
equipment. With the steam drive there is a tendency to under- 
estimate losses which cannot be determined in practice. 
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‘Electric Power in Iron and Steel Works 
The Advantages of Generation and Transmission by Alternating Current Emphasised. 


By A, DAVIDSON. 


Mr. Davidson gives a user's opinion on the vexed question of alternating v. direct current in iron and steel works, 


Direct 


current is obviously unsuitable for all purposes, and the choice is therefore. between alternating current for the large motors and 


direct current for the small motors and alternating current throughout. 
finances of the possible schemes are discussed, and the last is shown to be the cheapest. 


In either case three-phase generation would be used. The 
Certain technical questions—such as speed 


control, bower factor and frequency—are dealt with, and the author shows himself an out-and-out supporter of alternating current. 


Perhaps nothing has evoked more discussion amongst 
electrical engineers than the vexed question of alternating 
versus direct current as applied to iron and steel 
works—engineers of the highest repute being sharply 
divided in opinion as to the merits of the respective systems 
—particularly as applied to rolling mill auxiliaries. It 
will be found, however, on investigation, that the battle 
has generally been fought between engineers who are 
connected with the manufacturing side of the business ; 
men who have probably specialised in one particular 
system, and who may therefore to some extent have 
become more or less prejudiced against any other. 
It may therefore be of interest to have an actual user’s 
opinion on this interesting and important subject, confining 
the discussion strictly to the requirements of the iron and 
steel industries. 

Public v. Private Power. 


In a new or re-modelled works, the first electrical matter 
to decide would naturally be—shall a private works power 
station be erected, or shall the necessary electrical supply 
be obtained in bulk from an outside source ? It wili 
generally be agreed that, owing to the nature of the industry, 
it will be a decided advantage to have a works power 
station, so that full direct advantage may be taken of all 
surplus power that may be available, whether this be in the 
shape of waste gas, surplus high pressure or exhaust steam. 

The next point to consider would be—what would be the 
best system to adopt : alternating current, direct current, 
or a combination of both ; also, what voltages will be most 
suitable for any particular purpose. In considering the 
scheme, it will be necessary not only to consider the matter 
from a power station generating or bulk supply point 
of view, but also from the point of view of the trans- 
mission and application of the power. 

It will generally be recognised that a modern average 
size works of to-day, complete with its electrically-driven 
rolling mills, melting shops, blast furnaces, coking and 
by-product plants, would probably require a plant of 
approximately gooo kW, and in considering the 
electrical equipment of a, power station, three schemes 
might be reviewed, viz.: 

I. To generate and distribute all electricity as direct current. 

2. To generate all electricity as alternating current, and dis- 
tribute it both as alternating and dircct current, 


3. To generate and distribute all electricity as alternating 
current. 


SCHEME I. : 

Owing to the power required (individual motors alone, 
used for the driving of rolling mill converter sets, etc., 
may easily be rated as high as 4000 н.г.), it would be 
altogether impracticable, even from a transmission point 
of view, to adopt direct current for all purposes ; 500 V 
being about the safe limit which could be used in con- 
nection with many of the auxiliary drives. 


SCHEME 2. 

In this scheme the generators would be designed for three- 
phase working, with a pressure of approximately 3 ооо V, 
all the largest motors would be arranged for this supply 
and voltage, the balance of the auxiliaries being supplied 
from direct current rotary converters or motor generators 
supplving power at say 500 V ; balancers would be uscd 
for lighting purposes. 

SCHEME 3. 

In this scheme the generators would again be designed 

for three-phase with a pressure of approximately 3 ооо V, 


all the heaviest motors would be arranged for this supply 
and voltage, but the balance of the auxiliaries would be 
supplied from alternating current step-down transformers 
supplying power at say 450 to 500 V, 

The approximate ratio of capital expenditure for a 
power station equipment, based on 3000 kW units, and 
consisting of steam turbines, condensers and generators, 
together with static transformers or rotary converters, of 
sufficient capacity for converting or transforming, say, 
50 per cent. of the generator output, would probably work 
out approximately as under :— | 
SCHEME I :— Per 

Geared direct current 500 V single generators and steam cent. 
turbines 3 000/350 revs. per min. .. equals 100 

or 

Geared direct current 500 V double generators and steam 
turbines 3 000/600 revs. per min. 2 . equals 91 

[n this scheme no converting or transforming cquip- 
ments would be necessary. 
SCHEME 2 :— 

Alternating current three-phase 3000 V gencrator and 
steam turbines 3000 revs. per min., complete with 
rotary convertor, rated at 50 per cents of the gencrator 
output .. equals 98 

SCHEME 3:— 

Alternating current three-phase 3000 V generator and 
steam turbines 3 ooorevs. per min., complete with static 
step-down transformer, rated at 50 per cent. of generator 


-output .. equals 8255 


The above figures are based on the assumption that in 
schemes two and three 50 per cent. of the power generated 
would be supplied to the works at generator pressure 
direct ; the balance of 50 per cent. would be converted 
to a lower pressure for use of the smaller auxiliaries, etc. 


Scheme 3 the Cheapest. 


It will be observed that Scheme 3, viz. :—three-phase 
generators with step-down transformers would be the 
cheapest in capital expenditure ; it would also be the most : 
efficient from maintenance and operating points of view, 
and in the author's opinion would be the best scheme to 
adopt. 

In desiging the work$ power station, it would be a de- 
cided advantage to allow for apparatus similar to that on 
the local supply company's system, in which case, 
should it be considered advisable, the works station could 
be easily linked up to the Power Company's supply, 
giving or taking power as conditions warranted. 

In some of the larger works it is convenient to have 
more than one power station—the stations being situated 
as near as possible to the source of energy, and as these 
stations may be some considerable distance apart and 
operating together in parallel, for transmission purposes 
it is necessary that-a fairly high pressure be adopted, and 
for this purpose alternating current three-phase is the 
best system to adopt. 

Assuming that an alternating current station has been 
decided upon, attention must now be given to the 
motors and accessories—how are alternating current 
equipments going satisfactorily to fulfil the requirements 
of a steel works—what pressure shall be adopted, and 
what class of alternating current motor shall be installed ; 
slipring, synchronous or squirrel cage. 


High Voltage Motors for Heavy Work. 


There is no question that all large motors, such 
as are uscd in the driving of reversing mill converter sets, 
constant speed non-reversing mills, etc., should be of the 
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three-phase high voltage type; the only point to consider 
being the most suitable motor for the auxiliaries. 
Providing that alternating current three-phase will fulfil 
all the reasonable requirements called for, it will of course 
be an advantage to adopt such an alternating current 
system for all purposes, for not only will the capital 
expenditure be less, but the lay-out will be simpler and 
safer to maintain. | 

There still exists amongst some of our engineers the 
idea that the alternating current motor is unsuitable for 
the exacting duties found in the operation of the auxi- 
liaries in iron and steel works, particularly those on 
live rolls, skids, screw-down gears, etc. No doubt the 
advent of the Power Company’s alternating current supplies 
had a great deal to do with the introduction of alternating 
current motors for such work. , Previous to this period, 
direct current had been the order of the day—many years 
of progress had already been given to the developing of a 
suitably-designed direct current motor that would fill 
the requirements of the rolling mill auxiliaries ; first, 
the open type shunt wound machine, used even for such 
duties as live rolls, skids, etc., followed by successive 
gradual developments and improvements, until the robust 
totally enclosed railway type motor as employed for such 
purposes to-day was evolved. 


The Modern A.C. Motor Efficient. 


The same conditions of development apply to the 
alternating current type of motor, machines of light 
standard commercial design were at first put forward, 
but with disastrous results that will well be remembered, 
but improvements have gradually taken place, until to-day 
alternating current motors are built on the same robust 
lines as the direct current railway type, and have proved 
absolutely suitable and rehable for the most arduous 
duties found in connection with the most severe conditions. 
For the crancs, chargers, etc., there is a totally enclosed 
machine, mechanically and electrically designed so as to 
give perfect satisfaction when operating under the most 
strenuous conditions ; whilst for the machine tools, etc., 


the cheaper commercial alternating current motor is doing ` 


its work with every satisfaction.- Alternating current 
motors are also now operating in parallel on heavy mill 
drives with perfect ease and success, the control of these 
machines being all that could be desired. 

As the alternating current short circuited type of motor 
(owing to the absence of either sliprings or commutators) 
is by far the most simple and reliable of all machines, it 
should be used wherever possible. It will be found 
perfectly satisfactory for the driving of many of the 
machine tools, fan and pump equipments, etc.—in fact, 
it will be found on investigation that probably quite 
25 to 30 per cent. of the works auxiliaries can be arranged 
for such drives. 

It is very desirable that high pressure motors, say 
3 ooo V, be employed whenever circumstances will permit 
(over and above the main mill drives). Many auxiliary 
motors such as are generally required for driving of 
air compressors, hydraulic and other large pumping plants, 
etc., can usually be arranged with perfect safety for high 
voltage supply—in fact, it will be found that, generally 
speaking, approximately 50 per cent. of the total power 
generated can be used direct at the generator pressure. 
It has been clearly demonstrated from actual experience 
that many such drives are equally as satisfactory, from 
a maintenance and operating point of view, when supplied 
at a comparatively high pressure, say of 3 000 V, as when 
supplied at, say, 450 to 500 V. 


Wound Rotor Machines not Necessary. 


As the motors used for the driving of live roller gears, 
etc., are often required to operate at an average rate of 
500 to 700 starts per hour, the actual average time for 
accelerating and running in many cases being, say, two to 
three seconds per run, it is doubtful if a great deal of 
benefit is derived from wound rotor machines, and at the 
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present time experiments are being carried out with 
specially designed short circuited rotor machines for 
dealing with duties of this description, which, it is antici- 
pated, will prove quite successful. A motor of this class 
would be of great advantage, not only owing to thesim- . 
plicity of its own design, but also owing to the simple type 
of control gears necessary. 

In cases of non-reversing mills, where speed variation 
is necessary, the general practice in this country has been 
to instal a rotary converter supplying direct current 
for the mill motor, or in some few cases a combination of 
alternating and direct current drives hás been used with 
success, An important advance has now been made in 
such drives by the introduction of the variable speed 
high power alternating current mill motor. This will 
fulfil a long felt want for a straight through alternating 
current drive, and will probably be much in evidence in 
future devolopments. | | 

There are no doubt certain industries where direct 
current variable speed machines would best suit the 
conditions, but in an industry like the iron and ѕёееј trades, 
it is surprising how really few demands of this description 
are met with, and where such cases do occur, they can 
always be covered either by using an alternating current 
commutator type motor having direct current character- 
istics or by a motor of the cascade or adjustable speed 
type; both of these types of machines operate perfectly 
satisfactory. 


Alternating Current Motors Cheapest. 


From a first cost point of view, it will generally be found 
that the alternating current motor will come out the 
cheapest— probably the one exception being the heavy 
special railway type of machine. Taking a 50 H.P. machine 
as a standard (the machines being the same specd in all 
cases), the ratio of prices will probably come out as under :— 


Per cent. 
Standard direct current shunt machines pi . equals 100 
Standard alternating current slipring machines ax 92 
Standard alternating current squirrel cage machines. . 74 
Special railway type alternating current mill motors. . 100 
Special railway type direct current mill motors s% 91 


It is often stated that the three-phase slipring motor 
cannot be accelerated as fast as its direct current series 
rival. This is a very doubtful statement, but in any case 
the alternating current machine is certainly capable of 
acceleration at a speed quick enough to suit the most 
exacting conditions found in steel rolling mills. 


The Speed Control Problem. 


It is generally considered, and even to-day suggested, 
by some engineers that alternating current speed control 
would not be suitable for the operation of ladle cranes, 
chargers, etc., but this is an entirely wrong impression. 
All the operations can and are being carried out with 
perfect ease and satisfaction, the control being well within 
all reasonable requirements for such duties. There is no 
doubt that badly designed control gears have in the past 
been responsible for a good many alternating current 
motor troubles, but gears of a robust type, and having the 
resistances suitably stepped, are now manufactured and 
give every satisfaction. Reversing controllers, whether 
of the contactor or hand operated type are equally 
satisfactory, whether of the alternating current or direct 
current type, but for the control of the heavy slipring mill 
auxiliaries, the more modern type of alternating current 
eddy-current starter has much to commend it—its extreme 
simplicity, reliability, absence of moving parts, and close 
proximity to the motor, being points much in its favour. 


Some Distribution Questions. 


Main feeder and distribution cables form not only a 
very important, but also a costly part of any works elec- 
trical scheme, and too much attention cannot be given 
to this subject ; copper requirements must be:kept down 
to a minimum, and for this reason the highest permissible 


voltage should be employed—large motors in connection 
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with pumping plants, etc., may be employed a mile or 
more from the power station, the cost for low pressure 
cables for such duties being entirely prohibitive. Probably 
the most reliable and economical cable system to employ 
would be to build sub-stations situated at two or three 
suitable points in the works; these sub-stations being 
connected up by high pressure ring feeder mains from the 
power station. From the sub-stations, two or more 
voltages of supply could be available for power, say 
3 000 V (as generated), for supplying all the larger motors 
direct, and 450 to 500 V for supplying the smaller auxiliary 
machines ; step-down transformers being installed in the 
sub-stations for this latter purpose. Additional small 
transformers could also be installed in these sub-stations 
for lighting purposes, and owing to the number of portable 
lights and temporary work always required in works of 
this description, a low pressure is advisable, say 110 V, 
Electrically-Produced Heat. 

Great developments have been made during the last 
ten years in the application of electrically-produced heat 
as applied to the melting and refining of steel. This appli- 
cation calls for heavy supplies of alternating current, 
the high tension alternating current supply from the power 
house being converted down to furnace voltage by specially- 
designed step-down transformers. 

As no works are now complete without their magnet 
equipments for lifting and transporting of materials, 
we cannot cut direct current entirely out of the works, 
and probably the best stationary plant to put down for 
this would be an independent low pressure dynamo coupled 
to an alternating current motor, either of the high or low 

voltage type, depending on the size of the unit. 
i The Power Factor Problem. 

Exception is often taken by critics of the alter- 
nating current system to the low power factor some- 
times found in the steel works; this may in some cases 
be round about 0'7, but this figure can generally be 
considerably improved by the use of a few com- 
paratively high powered, continuous running synchronous 
motors, such as are used for driving compressors, gas 
washers, etc. Higher efficiency could still be further 
obtained by the intrcduction of static condensers in the 
unloading of alternators, transformers, cables, etc. 

The last few years have seen a great advance in the 
application of alternating current equipments as applied 
to the conditions of the steel trades. Such equipments now 
operate with perfectly satisfactory results, and cut 
out the heavier cost of direct current apparatus and 
the heavy transmission cables and accessories which were 
required owing to the comparatively low direct current 
voltages. 

As the efficiency of the steel works electric motor is 
more general measured by its “constant operation " 
rather than by any slight difference in actual electrical 
efficiency—many of the motors being but links in a chain 
— should one link break, the whole of the operations in the 
mill cease, with serious loss of output. Owing to this 
fact, it is of the utmost importance that the most suitable 
and reliable type of apparatus be employed. 

From a repair shop point of view, based on actual running 
conditions, where both types of modern motors, viz., 
alternating and direct current are in use, and working under 
similar conditions, it has been found that the maintenance 
of the alternating current cquipments is considcrably 
less than in the case of the direct current, and as “ shop 
repairs " have generally been preceded by “ stoppages,” 
the alternating current machine in this respect stands 
out in the more favourable light. 


Other Advantages of Alternating Current. 

After having had a considerable experience with both 
alternating and direct current systems of supply, as 
applied to the general requirements of the iron and steel 
trades, and also having had the special opportunity of 
watching the two systems actually at work side by side, 
the duties in each case being practically identical, the 


The Flectrician. 


November 24, 1922 


author is convinced that a properly laid out three-phase 
alternating current system has much to commend it, and 
is the better all round system to adopt. From a generating 
point of view there can be no question tnat static trans- 
formers are highly efficient, low in first cost and main- 
tenance, and require practically no attention. Alternating 
current voltages are extremely flexible, motors are per- 
fectly satisfactory, and compare favourably in first cost 
and maintenance, whilst economies can be expected in the... 
use of high tension feeder and distribution cabks. 

For certain other industries, where variation of speed, 
together with smooth changcs and acceleration is of 
importance, it would probably be an advantage to instal 
a complete system of direct current, or depcndirg on 
circumstances, a mixed system of alternating and dircct 
current. Each system has its special advantages, but 
for the industry now under consideration, viz., the iron and 
steel trades, and looking at the matter from a broad all 
round point of vicw, there seems little doubt but that the 
alternating current system offers advantages. 


The Frequency Difficulty. 

Unfortunately to-day finds our various alternating 
current supplies saddled with all manner of pcriodicities, 
resulting in difficulties in linking up the various supplies, as 
well as adding to the manufacturing costs, but it is to be 
hoped that a standard will now be adhered to for future 
new undertakings—5o cycles per second would probably 
be a good a'l] round system to adopt. 

Probably the time is yet far distant when a standard 
electrical system is universally employed in our steclworks, 
sO many points being open to discussion—direct current 
or alternating current voltages and periodicitis, but so 
long as we are at least attempting something on these 
lines, it is always something done. 

The battle of the systems is one that has come in for a 
great deal of debate, not only in this country but in 
America and the Continent, and the author can but trust 
that these few additional remarks on the subjcct may at 
least prove of some little interest, particularly to those 
who are engaged in the applications of electricity as 
applied to the great iron and steel industries. 


Twenty-six Years in the Iron and Steel 
Industry. 


A meeting of the Shcfficld Sub-Centre of the North 
Midland Centre of the INSTITUTION OF ELECTRICAL EN- 
GINEERS was held on Wednesday, November 15th, when 
Mr. H. WEST, in an inaugural address, dealt with the subject 
ot electricity in the iron, steel and allied industries cf which 
he said he had had 26 years’ experience. The electrical con- 
sumption in Shcffield by these industrics had risen from 
80 million kWH before the war to over 220 million kWH, and 
more electrical power per workman was used by them than in 
any other industry. There was an increased tendency to 
utilise alternating current apparatus, and the most vital 
considerations in the problem of supply were continuity, 
safety and low cost. Any interruption of supply, even for a 
few moments, probably cndangcred life and threw the whole 
work out of gear. There was generally sufficient waste 
heat available to provide electricity for most of the processes 
and that this waste heat ought to be used. 


Dangers of Pub'ic Supply. 

As regards public supply reliability was endangered through 
the striving after increased economy by the use of larger 
generating plant. 

There was much room for improvement in the present appa- 
ratus much of which was often entirely unsuitable. It was 
not reliable enough or as ruggcd in build as it ought to be. 
It had to work in a hot, dirt-laden, corrosive atmosphere, and 
it was as important to guard against breakdown of apparatus 
as to provide continuity of supply. The resistances were 
mostly bad, switch parts were too finely proportioned, 1nter- 
locks were generally flimsy, and small wiring for back or 
internal connections a constant source of trouble. Motors 
were deficient in mechanical strength, insulating materials 
would not stand mechanically, or against corrosion, and 
shoddy terminals were the rule rather than the exception. 
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Alternating Current and Iron and 
Steelworks Practice. 


By J. PERCY HODGES, A.M.LE.E. 


The author is а strong advocate for the use of alternating current in tron and steel works. 


He points out the way in which 


conditions in power production have changed since 1901, and discusses from the practical point of view the advances that have 


been made in and the precautions that must be taken with modern electrical equipment. 
The two essentials are continuity of service and output. 


motors and control gear. 


In describing the general conditions in iron and steel 
works, and the generation and transmission of electrical 
power from the point of_view of alternating current, the 
author cannot help recalling the early part of 1901, when 
the success of what he believes was the first industrial 
application of three phase current in this country was 


Fic. 1.—ToTALLY ENCLOSED TRAMWAY TYPE MOTORS DRIVING 
ROLLER GEARS. 


entrusted to him, and he has a very vivid recollection 
of the shock he sustained on his first visit to the steel- 
works, and realised what enormous changes were required 
in general engineering practice to achieve the necessary 
success. The prevailing theory and practice of steelworks 
engineers in those days was, that unless the moving parts, 
pistons, bearings, crank shafts, bedplates, and gears of any 
kind were given plenty of “ freedom," they would break 
under the stresses to which they were subjected. The 
consequence was that everything was loose, nothing fitted, 
shafts bedded themselves into and through their rough 
cast brass bearings, auxiliary and even main rolling mill 
engines were set on rough balks of timber ; steam issued 
from leaky glands and steam joints everywhere ; and 
black fat was the only lubrication, in fact an oil well ring- 
lubricated bearing was unheard of. 


The First Electrical Pleat. 


_ The first electrical plant was supplied by the Westinghouse 
Co., of Pittsburg ; the generators direct coupled to Willans 
Engines, were of the rotating armature and fixed magnet 
type. The main switches of the air break plunger type 
worked by a single pivoted lever. Synchronising was a 
work of art in those days, and no one dared to break a 
circuit when it was "alive." The only safety device was a 
teak fuse box, one for each phase. The instruments were 
direct connected, unearthed, and that at 2400 V! In 
the absence of English manufacturers, the first batch of 
some twenty motors ceme from Pittsburg, and these were 
supplemented by others from Ganz, of Buda Pesth, Pieper 
of Liége, and the A.E.G. of Berlin. 


| Vastly Changed Conditions. 

Conditions have vastly changed since then, the reci- 
procating engine has given place to the turbine, and in a 
big concern where blast furnaces are also in operation, 


He specially deals unth distribution, 


coal firing is practically abolished. The furnace gases are 
used to generate steam which is conveyed to the steam- 
driven rolling mills, the exhaust from which is used to 
generate the electrical power required, and also for blowing 
the furnaces by turbine blowers all centered in one genera- 
ting station. Turbines of the mixed pressure type take 
either exhaust or live steam automatically, according 
to the working of the mills, in fact where the waste heat 
or gases from furnaces, soaking pits, open hearth furnaces, 
etc., is properly made use of, the iron and steelworks 
of to-day is run almost entirely on its waste products. 

The small beginnings of ri9or have been extended 
continuously to this day, rolling mills completely elec- 
trified with main motors and their auxiliaries take peak loads 
of from 1 000 H.P. to 20 000 H.P., and modern solenoid 
remote controlled h.t. switchgear with a breaking capacity 
of some 50000 kVA controls the various circuits. The 
mechanical gear has also developed with the electrical 
applicaticns, and the mcdern rolling mill now exhibits 
every refinement that mechanical skill can produce. 


A Great Innovation. 


The selection of a three phase high tension supply was a 
great innovation in those early days, but subsequent 
experience has undoubtedly proved the soundness of the 
principle, especially where, as in the author’s case, the 
supply has to cover a very extended area and give large 
bulk supply at each of the various points. The flexib.lity 


of the supply is one of its great advantages, the voltage 
can be raised or lowered to suit all conditions by means of 
static transformers of low initial cost and high efficiency, 
and by means of tappings, various voltages can be taken 


Fic. 2.—APPROACH ROLLS TO SHEARS. CONTROL PLATFORM AND 


SKID DRIVES. 


from the same transformer, such as 440 V for power 
purposes and 220 ог 110 V for lighting. The initial voltage 
of supply can also be used in a number of instances, such as 
for main rolling mill motors and for all large and constant 
running non-reversing motors over say 50 H.P. for driving 
pumps, compressors, hydraulic machinery and fans, etc. 


Distribution Problems. 


The question of the supply of energy from the generating 
station to the sub-stations is solved by the general condi- 
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tions prevailing in and around an iron and steel works. 
Underground cables are inadmissible owing to the network 
of railways with their sidings, points and crossings feeding 
the various departments and to the numberless culverts 
running in all directions for drainage water, hot water 
pipes, steam pipes and hot gas flues. Moreover, continual 
alterations are taking place during the renewal or changes 
of railway routes and of plant. 

Outside the congested area of the works underground 
cables are permissible, and the author has some miles of 
three core paper-insulated lead covered cable, 2 500 V 
pressure between cores which was supplied and laid by 
Callenders 21 years ago, and has given practically no trouble 
and is in perfect working order to this day. Where one 
is on one's own ground, overhead cables are, however, 
by far the best solution from all points of view, being 
readily accessible in case of faults, and easily supported by 
trestles of angle iron attached to the long roofs sheltering 
the different manufacturing processes. The use of timber 
or lattice poles thus becomes quite a minor consideration, 
the trestles being mechanically connected to the iron 
structural work of the buildings and thus naturally and 
completely earthed in the event of a fault arising from 
cracked or broken insulators or defective binding wires. 


Special Precautions for Overhead Work. 
In advocating the use of overhead conductors for h.t. 
supply, it must be borne in mind that the atmosphere 
around iron and steelworks and blast furnace or coke oven 


plant, must be taken into account in the choice of сопе 


ductors and motors, and experience proves that for quit- 
a quarter of a mile around such plant special precautions 
have to be taken as regards insulation. The air is not only 
charged with fine metallic and conducting particles, but 
also with oxydising and sulphurous fumes, and a certain 
amount of free chlorine and other chemicals. For this 
reason the conductors should be of the duplex-aerial and 
compounded type, and the insulators used should be made 
for at least double the voltage they are required to carry. 
In à very short time, due probably to the magnetic field 
surrounding the cónductor, they become blackened with a 
deposit which eats into the glazing, and is deposited in a 
thick layer over and under the petticoats which in very 
heavy rains or wet snow forms a completely conducting 
layer. This is not so noticeable on 2 500 V mains, but is 
specially so when 7 500 У and over is employed. The 
trouble has been cured in a very simple but efficacious 
way by taking a piece of rubber hose piping of about 3 ft. 
in length and of about the same inside diameter as the 
conductor, splitting it lengthwise, thoroughly compounding 
the cable and enclosing it with the hosepipe which is bound 
round it with tape and finally varnished, the whole being 
attached by the centre to the insulator. 


Sub-Station Design. 
Sub-stations are usually of the one storey type, carried 


up high enough to allow the h.t. mains to be shackled 


off and led in above the reach of travelling jib cranes, 
usually about 35 to 4o ft. The best practice, though 
. dependent on the layout of the steel and iron plant, seems 
to be to let each unit sub-station feed its special rolling mill 
and accessories, so that any interruption on that circuit 
will not affect the other mills. The ground floor is taken 
up with two or more transformers in separate cubicles with 
ample head space. The author has adopted 500 kW at 
0:8 p.f. capacity size as most suitable. The upper storey 
is designed for one high tension and one low tension 
chamber, where the necessary isolating links, automatic 
oil immersed switches, wattmeters, etc., can be accom- 
modated, and where the low tens:on circuits can be led 
to their various destinations at a safe height. 


Motor Questions. 
Under the title of motors only, the auxiliary and 
especially the live roll and reversing motor drives will be 
dealt with. There seems to be at the present day con- 
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siderable controversy as to the best and most suitable 
type of motor for these very arduous duties. From 
the first the author has never used anything but 
the standard open protected type for all kinds of 
reversing rollers up to rro H.P., even for those at 
each side of the main rolls, where reversals take place 
from rest to full speed either way up to 12 to I5 times 
a minute, and has never yet had any cause to wish 
for any kind of reinforced type either because of broken 
or twisted shafts, broken bearings, or end covers. In 
fact the replacement of these parts due to excessive strains 
have never caused trouble except in a few isolated cases 
where the motors have been applied to old and antiquated 
straighteners which have been changed to the electric 
drive from the steam drive without any repairs or change 
of gears. 
Heavy Type Motors. 

Sanie iron and steelworks are now adopting an excep- 
tionally heavy tramway type of totally enclosed split- 
body motor shown in Fig. 1, the cost of which will be some 
two to three times that of the open protected type of the 
same rating. It is difficult to see why this should be 
necessary with the modern type of roller drives. It 
may be so in the case of d.c. motors for the protection of 
commutator and windings from metallic dust and -atmos- 
pheric effects, but otherwise it seems to point to some 
inherent defect in the design of the train of rolls or the 
method of coupling up the motor to them. 

In the modern train of rolls, Fig. 2, the mitre gears are 
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FIGS. 3 AND 4.—OSCILLOGRAPHS OF STATOR CURRENT OF 50. Н.Р. 

ROLLER GEAR Motor. FIG. 3.—WirH CONTACTOR CONTROLLER 

AND RESISTANCE IN Коток Circuit. Fic. 4.—WirH Еррү 
CURRENT CONTROLLER IN ROTOR CIRCUIT. 


totally enclosed and run in an oil bath, the bearings being 
of the ring oil type. The rollers should be carefully 
balanced, which is often not the case, but this can be 
rectified somewhat by placing the heavy parts in opposition 
to minimise the shock to the motor. With rapid accelera- 
tion and reversal, it is well to place a totally enclosed 
reduction gear also running in oi], as shown in Fig. І, 
between the motor coupling and the roller gear. The 
pinion and spur wheel should be made in cast steel, with 
small pitch of teeth, large face, equal to about twelve times 
that of the pitch, and double helical machine cut. These 
are also illustrated in Fig. 2, though not for the roll drive 
which is not visible. The two sets of plate adjusting 
gears seen on each side of the control platform are coupled 
up in exactly the same way, with the addition of a solenoid 
brake near the motor coupling. The price of this com- 
bined with the price of the open type motor will be far 
less than the heavy tramway type motor, which in some 
works drives the roller train direct. 


An Interesting Comparison. 


Fig. 1 and 2, afford an interesting comparison between 
the open type of roller drive, with its heavy tramway 
type motor, and the enclosed type driven by open type 
protected motors. It will be readily understood that as 
far as the rolls are concerned, the friction constant due 
to the unprotected gears and thus the horse-power required 
will be far greater than with the enclosed drive, also that 
the dimensions and weight of the totally enclosed motors 
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for the same kind of duty will be largely increased, due 
to the total lack of ventilation, except by radiation from 
the motor housing. In the instance given, both figures 
relate to the approach rolls to the shears. In the case of the 
enclosed motors these are rated at 75 H.P for І hour, 
whereas the open protected motors are rated at 50 H P. 
for І hour. ` This comparison may be challenged from the 
standpoint of standard ratings for the purposes of inter- 
changeability, but no one can contest the facts that 
mechanical efficiency in the drive, combined with the free 
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Fic. 5.—LaATEST ТҮРЕ or EDDY CURRENT CONTROLLER. 


ventilation of the motor, results in greatly-reduced 
horse power and dimensions of the motor, both for 
acceleration and running. 

Standardisation of the roller gear motors is a very 
impoitant matter where several roiling mills are in opera- 
tion, as it very greatly reduces the number of spares. In 
the author's experience three types are only necessary, 
namely, rro H.P. for the exceptionally heavy cogging mill 
reversing trains, 50 H.P. for the finishing, and 35 H.v. for 
the various trains of auxiliary rolls, all of which are of the 
one hour crane rated capacity. 


`` Method of Control. 

In the early days, the tramway type drum controller 
with grid resistances or the face plate controller with auto- 
transformer, were the only methods of control, and except 
for fairly frequent flashes over, and endless cleaning up of 
rings and contacts, they were fairly satisfactory. The 
grid resistances were, however, an unending source of 
trouble ; if of cast iron they were liable to fracture through 
vibration and shock, and if of pressed steel they shared 
another inconvenience. Expansion and contraction 
through heating caused the tie rods to become finally 
lengthened, the contact between the grids became loose 
and pitted through sparking, and finally they had to be 
ground up to effect mechanical and electrical contact. 
The “ E.M.B." resistance is a distinct improvement, and in 
spite of its higher price, saves labour, reputation, and 
time; it is continuous from end to end, does not buckle 
under heat, is unbreakable, and tappings can be taken at 
any point to secure the right sequence in acceleration. 

'The drum controller, however, failed likewise in that it 
left the control in the hands of any boy of 14 years or over, 
who might be placed to operate it. The human element 
in a Steelworks is to be avoided as much as possible, where 
the only thought of all concerned is “ output," and where 
the control of the electrical equipment is in the hands ot 
the manufacturing department. The contactor con- 
troller achieves this end in a very satisfactory manner. 
The great drawback to its use with alternating current 

however, lies in the very heavy hammer-like action of the 
contactor when the current is applied to it, causing the 
laminated cores to open out, contacts and screws to work 
loose, and rivets to break. Where contactors are mounted 
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on slate panels, the constant vibration causes the holding 
bolts to become loose as their holes become oval. 


f A Modern Controller. 

The latest type by E. Holmes, is a combination ot 
a.c. and d.c., and is in the writer’s opinion a distinct 
advance. The skeleton frame gives easy access to each 
and every part, and each set of contactors can be taken 
down in a minute for repairs from the supporting rods, 
which are insulated with bakclite, and replaced with 
another in a minimum of time by unscrewing the fixing 
bolt at the top and removing the connections. The 
contactor illustrated was designed to work one or other 
of two IIO H.P. motors driving the cogging mill reversing 
rolls, and is provided with a change-over and isolating 
switch by means of which either motor can be connected 
to the same contactor a)most instantly in the event of the 
breakdown of the other, or the board made “dead ” for 
inspection or repairs, the two other contacts are for the 
d.c. supply. | 

In this contactor the contacts are worked by direct 
current, and hammering and vibration are reduced to a 
negligible amount. The number of relays is reduced to т, 
whereas in the wholly alternating panels, a relay is required 
for each set of contactors and sometimes two. 


A Useful Combination. 

Another very useful method lies in the combination of 
a contactor stator reversing panel and an eddy current 
controller. These are very robust, have no moving parts, 
can be placed close to the motor, and have three or more 
tappings by which the acceleration of the motor can be 
varied. They give a very smooth acceleration curve, 
and are thus not so abrupt in their action as in the cutting 
out of resistances by whatever method one may adopt, 
and thus tend to reduce the wear on all the drive. This 
is well illustrated in Figs. 3 and 4, which depict oscillographs 
taken of the stator current of a 50 H.P. roller gear motor, 
Fig. 3 with contactor controller and resistance in rotor 
circuit, and Fig. 4 with an eddy current controller in the 


Fic. 6.—SHOWING 3000 H.P. 2500 V THREE PHASE MOTOR 
DRIVING 36 IN. THREE HIGH PLATE MILL. 


rotor circuit. These represent a complete cycle, namely, 
acceleration, stalling and acceleration in the reverse 
direction. The various steps in cutting out the resistance 
are well seen, and contrast strongly with the very even 
curve due to the eddy current controller. The oscillo- 
graphs were taken with the same motor under as nearly 
identical working conditions as possible. The technical 
data were as follows :—50 Н.Р. three phase motor, 440 V, 
бо cycles, ingot 2 тоо and 2 боо lbs. respectively, 64 in. 
thick, chart speed 1:3 cm. per sec. 

It will be also noted that the weight of the ingot makes 
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very little difference in the current taken by the motor, 
though in the case where the rotor resistances are employed 
the peaks are considerably heavier. 

A number of tests on these taken over a considerable 
time have however, shown that the eddy current rotor 
controller has its limitations, namely, in the dissipation 
of heat generated by the induced currents in the cores. 
It works admirably where the number of reversals does 
not exceed 5 or 6 at the most per minute, and are ex:ellent 
for the approach rolls to the live rolls, to shears, etc., 
but when this number of reversals is exceeded, the heat 
generated exceeds the heat lost by radiation and the cores 
and coils can easily become red hot, and no means have 
yet been found to remedy this. Fig. 5 shows the latest 
type of eddy current controller where the smooth steel 
cores surrounded by their coils have attached to them 
radiating fins which help to dissipate the heat. 


Control Platform Design. 


Control platforms vary in size according to the number of 
motors and hydraulics operated therefrom. Fig. 2 shows a 
typical one. The incoming and outgoing cables are con- 
trolled by oil immersed three pole ironclad switches, seen at 
the back of the control platform. The master switches for 
the contactors and the drum type controllers will be seen 
at the front. All wiring is run in screwed conduit from 
the platform to the motors and contactors. 


Improvement of Power Factor. 


In an iron and steelworks where the majority of the 
motors are crane rated, run intermittently and never 
attain their economic load for more than a few seconds at 
a time, the power factor is bound to be very low—o'4 to 
0'5 is quite common unless some means of rectification are 
adopted. This can be achieved in three ways :— 

I. There is usually on all important circuits some constantly 
running plant, such as fans, shafting, compressors or pumps, and 
these can be driven by a self-starting synchronous motor with 
exciter. This not only provides the necessary power for the drive 
but can also be designed to absorb any amount of '' wattless ” that 
may be desired. In one case in the author's experience such a 
motor supplied 90 H.P. to the line shafting and could absorb 
270 kVA of wattless energy, bringing the p.f. up from 0’5 to 0:85 ог 
thereabouts, depending upon the amount of excitation given. 
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Fig. 7.—Loap CURVE FOR 3000 Н.Р. RoLLING MILL, ROLLING 
PLATES OF VARIOUS THICKNESS. 


2. With large motors of 500 H.P. and upwards which are constant 
running and non-reversing the Kapp vibrator has been used and 
would be applicable in the following case. The motor shown in 
Fig. 6 is of 3 ooo H.P., 2 400 V and drives a three-high 36 in. plate mill. 
This motor runs practically light to drive the gears and main rolls, 
except when the slab goes through the rolls. These passes are very 
short to begin with but become longer as the slab is rolled out. 
The appended chart, Fig. 7, shows the character of the load when 
rolling plates of various thicknesses and was taken at a chart speed 
of 3 in. to the hour. Each group of pcaks denotes a plate rolled 
and shows the maximum power required and light running losses. 
The motor in question considerably reduces the p.f. of the system 
and some method such as this, or the following, would be of very 
great advantage. 

3. Static condensers are now coming into favour; there are, of 
course, no moving parts and thus no maintenance charges. They 
have been materially reduced in bulk since they first came on the 
market, and now one of 2 400 microfarad capacity and of an output 
at 600 V 50 cycles of 272 kVA has overall dimensions of 5 ft. ro in. 
height, 2 ft. 6 in. wide, and 4 ft. 6 in. depth. The efficiency of these 
condensers is remarkably high, about 99:5 per cent. at ordinary 
frequencies and temperatures and the temperature rise under 
ordinary working conditions does not exceed 20? F. Their initial 
cost is somewhat higher than that of the synchronous motor and 
starter combined, but this is counterbalanced by the absence of any 
maintenance and running charges. 
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General Conclusions. 


In the early pioneer days each fresh application of a 
three phase motor to a new drive was more or less experi- 
mental, and engineers were nearly always assured by the 
d.c. experts that the a.c. motor was useless for the job. 
Years of tentative experience have proved that for all 
general steel and ironworks practice thé а.с. motor can 
accommodate itself as well, if not better, than its dc. 
relative. It is more robust, stands up better to all the 
trying conditions both atmospheric and manufacturing. 
The absence of commutators and complicated brushgear, 
the smáll liability to flash over when subjected to heavy 
overloads, its starting torque, which has been found ample 
for all needs of rapid acceleration, alike tend to its increasing 
popularity. | 

Theoretical arguments against the three phase motor 
have been advanced in times past by exponents of the d.c. 
method, but most of these are eliminated in practice for 
the reason given above, namely, that quite 90 per cent. 
of the motors employed never run under theoretical or 
practical conditions of efficiency for more than a few 
seconds at a time. _ 


Two Essentials. 


Continuity of service and output are the essential factors 
guiding the choice of an electrical installation where a 
whole train of motors control the destiny of the process 
from the soaking pit to the main rolls, and thence through 
the shears or hot saws, grinds and straighteners to the 
loading docks. The breakdown of one motor stops the 
whole manufacturing process, causing cobbles, lost heats, 
and lost time, which represent financially a very con- 
siderable sum. There is still scope in the iron and steel 
works for direct current, especially in the main reversing 
mill motors where the Ilgner set is the recognised means 
of supply, but here again, owing to the efficiency of tran- 
mission, flexibility of voltage and economy in copper, the 
three phase motor is invariably the prime mover for gene- 
rating the supply to the d.c. drive. Again, where very 
wide ranges are required in speed control the d.c. motors 
find a limited field of action, d.c. supply is also requisite 
where in most iron and steelworks electro-magnets are 
used on cranes for lifting blooms, scrap, plates, or pig iron, 
also where telpher or transfer cars are used for charging 
hoists round the blast furnace plant. 

All these minor services can be supplied by motor 
generator or motor convertor sets installed near by, and 
no doubt in the future the mercury arc rectifier will super- 
sede these. 


The Effect of the Electric Drive. 


In conclusion, it may be well to emphasise the old 
saying that ‘‘ New wine must not be put into old bottles." 
The failures in the past and the totally enclosed very heavy 
and expensive auxiliary motors of to-day are the outcome 
of ncglect of the mechanical drives which should be made 
as nearly efficient as the motor which drives them. In the 
old days every failure of an a.c. or d.c. motor was placed 
against the motor, and not the drive, and so a bigger motor 
was put in without attempting to remedy the real cause of 
failure in the drive itself. This is only quite recently 
beginning to be realised. The advent of the electric motor 
has, after many years, brought about a change in mani- 
pulative methods, and evolved a new type of steelworks 
engineering practice. Progress has been slow but sure. 
The late war stimulated engineering possibilities in a steel 
and ironworks, especially as regards output and efficiency, 
and the old order gives place to the new. Steel and iron- 
works which had the d.c. drive have in almost every instance 
of extension, adopted a.c. practice and are gradually ebm- 
inating the d.c. machines in their original plant. The 
growth of the supply companies, the extension of their 
mains into all manufacturing districts—the supply being 
invariably three phase—has also been a large factor in 
determining the universal adoption of the a.c. system in 
manufacturing processes. i 
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Selection of Electrical Systems for Iron and Steelworks. 


By J. MACSHEEHY, Assoc, M.Inst.C.E. 


The author describes the demands an iron and steel works makes on its electricity supply and discusses the system which he 
considers most suitable for meeting these demands. Stress 15 laid on the necessity for thermal efficiency, reliability, adaptability 


and standardisation, 


The three possible systems of generation, transmission and distribution are considered. The d.c. motor is shown 


to be the most efficient for intermittent duties in a steel works, while it is also cheaper. The same arguments apply to the control gear. 


A typical iron and steelworks with an output of about 
4 000 tons of finished steel per week will consist of blast 
furnace plant, melting shop, rolling mills, and possibly 
coke ovens spread over an area of two or three hundred 
acres. Ironstone mines and in many cases limestone 
quarries, pumping stations and other small plants will 
probably be not far distant from the works. Fuel is 
available in the form of blast furnace or coke oven gas, 
and for this reason it is generally most economical to put 
down a power house in the works to cover the electrical 
energy required, although the system may be linked up 
to the neighbouring public supply, if such exist, with 
advantage to both parties. The best system for the 
works supply has no more been determined than has the 
best system for railway electrification. This article 
describes shortly the varied demands an iron and steel- 
works makes on its electricity supply, and puts forward a 
definite system as being the most suitable for meeting 
these demands. 

The choice of prime mover hardly comes within the 
scope of the article, but it may be assumed that the choice 
of the electrical system will not depend to any great extent 
on the type of prime mover used, since the design 
-of large gas engines and slow speed alternators has been 
improved to such an extent during the past decade that 
the old troubles of parallel running, regulation and relia- 
bility are not a serious objection to their being used to 
drive alternators, provided steam turbo-alternator plant 
is installed to take the fluctuating load and to be a standby 
for the largest gas engine set. On the other hand gear- 
driven turbo d.c. generators have proved so satisfactory 
that the idea of putting in a d.c. system would not be 
discarded gn the grounds that it would necessitate com- 
paratively slow speed engines. 

Before comparing the different electrical systems which 
might be installed, the general conditions of supply in an 
iron and steelworks will be reviewed. 


Thermal Efficiency. | 
It is a mistake to assume that abundant fuel in the form 


of blast furnace and coke oven gas is available for all 


the power requirements of the works and that efficiency is 
therefore a secondary consideration. Firstly the gas supply 
is usually so irregular that, of the amount which should 
theoretical'y be available after the stoves have taken their 
quota, certainly not more than two thirds can be relied 
on as a constant supply. Secondly, one or other of the 
gases or a mixture of both can advantageously be used 
to save fuel on, soaking pits, reheating furnaces, metal 
mixers, and steel furnaces, all of which have a load factor 
of practically roo per cent. except during week-ends, 
and the cheapest fuel available can be more profitably used 
for this purpose than on power plant having a lower load 
factor. Thirdly, even if the whole of the works, including 
main rolling mills, locomotives and all auxiliary plant, 
is being electrically-driven, and there is still a surplus of gas 
available for power purposes, it is possible by comparatively 
small extensions to existing plant to make good use of any 
energy generated, for instance an installation of electric 
steel furnaces will profitably use up any cheap units 
available. The works cannot, therefore, afford to use any 
of its gas inefficientlv, and high thermal efficiency, com- 
patible with sound financial policy with regard to the 
plant installed, is just as much a condition of an iron and 
steelworks as it is of a central station supply. 

The thermal efficiency of a central supply station may 
be represented by the B.Th.U. equivalent of the units 


sold to consumers over the B.Th.U.’s in the fuel consumed. 
An iron and steelworks, on the other hand, is its own con- 
sumer, and the overall thermal efficiency of its electric 
supply is represented by the B.Th.U. equivalent of the 
brake horsepower hours developed on the motor shafts 
over the B.Th.U.’s in the fuel consumed, and it is on this 
last step between the distribution boards or boxes and the 
motor coupling that there is the greatest latitude for 
influencing the overall efficiency of the power developed. 


Reliability.  . 


The process of steel making from the iron ore bunkers 
to the wagons loaded with finished steel forms a chain of 
inter-dependent operations with a little cushioning at the 
metal mixer and at the soaking pits, and a delay at any 
point is liable temporarily to upset the whole process. 
About 80 per cent. of the auxiliary motors are in a position 
to have this effect if they fail, and there are many motors 
the failure of which at a critical time may literally cost 
hundreds of pounds. 

Continuity of supply and reliability of the whole of the 
electrical system is, therefore, of the utmost importance, 
and if the attainment of this feature, as a whole, or in any 
particular case, necessitates sacrifice of thermal efficiency, 
efficiency has to be sacrificed. 


Adaptability. 

The duty allotted to auxiliary motors varies from the 
driving of a pump at constant speed and load, year in 
and year out continuously, to driving live roll racks on the 
mill where a motor of anything up to 150 H.P. may be 
started up 20 times a minute and may be '' inched " about 
in both directions several times within a few seconds 
without making one complete revolution. 

To give the best results from the point of view of finished 
steel, it is desirable that each machine or piece of plant 
shall be driven by the particular type of motor—the 
characteristics of which are best adapted to the work to be 
done. In practically all cases the adoption of this principle 
entails also higher efficiency and better reliability of the 
motor as compared with a motor having characteristics 
less suited to the demand. | 


Stenderdisation. 


The importance of standardisation in all industries is 
being more and more thoroughly appreciated, and is now 
one of the first considerations in engineering practice. 
On account of the rough conditions to which iron and 
steelworks plant is necessarily subjected, it is essentia] 
to the continuity of operation that suitable spares te 
kept in stock to cover the failure of any piece of plant. 
These spares consist of complete motors and.parts of turte- 
alternators and gas engines, down to controller taper 
pins and contactor springs. They all represent idle 
capital taking up valuable space, aud must therefore be 
reduced to the minimum, compatible with safety. The 
more completely the plant is standardised the fewer will 
be the spares. Moreover, standardisation to а com- 
paratively few types gives the men responsible for their 
maintenance a chance of more thoroughly acquainting 
themselves with the plant in their charge, and thereby 
more efficaciously dealing with emergencies. The above 
four desirable qualities overlap and counteract each other. 
No one of them can be secured in its entirety. Efficiency 
must in some cases give way to reliability. Standardisation 
must sometimes be sacrificed for the sake of adaptability 
and vice versa. The correct appraisement of each quality 
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FIG. 1.—CURRENT AND SPEED CURVES OF MILL AUXILIARY MOTORS DURING THE OPERATION OF ROLLING А 50 CWT. INGOT 


DOWN TO AN 8 IN. BY OIN. 


and the extent to which its attainment can be forfeited to 
the benefit of other qualities will lead to the selection of the 
most suitable system of electric supply. 


The Three Electrical Systems Considered. 
Broadly speaking, the three electrical systems to be 
considered are: 


I. To generate and distribute direct current at 500 V or less. 

2. To generate and transmit high-tension three-phase alternating 
current, step voltage down where necessary for distribution, and 
supply to motors and supply alternating current to all motors 
irrespective of the nature of their load. 

3. To generate and transmit high-tension a.c. as in case 2, and 
supply a.c. to all steady running motors, but convert to d.c. for 
severe and intermittent tractive load. 


Broox. 


In considering the first system—complete d.c. generation 
and distribution—one is at once faced with the difficulty 
of efficient transmission over the distance between the 
power house and the centres of load most remote therefrom. 
This distance, including rises and falls of cable route, 
will be between 500 and 1000 yds. The transmission 
difficulty in itself might be overcome by generating d.c. 
at about 2 000 V, but this would involve so much rotating 
plant for reducing the voltage to supply the vast bulk 
of the motors that it is obviously out of the question. 
It may be assumed, therefore, that no pressure above 
about 500 V need be considered. 

To transmit 1 ooo kW from the steelworks to, say, the 
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blast furnaces, assuming the cable route length to be 
750 yds., a total section of copper of 4 sq. in. would be 
necessary in paper insulated lead sheathed cables and 
would give a voltage drop of 7°5 per cent. Transmitting 
the same energy at 2 200 V 3 phase 50 cycles, a liberal 
copper section would be 077 sq. in., and the voltage drop 
I'7 per cent. 

To secure reasonable regulation at the far end of the 
feeders it would be necessary to instal a regulating booster 
in the feeders. To carry this heavy section of copper 
across the works comparatively massive supports would be 
required, since it is very rarely that cables can be laid 
underground the whole way with any certainty of their 
being left undisturbed for any length of time. If the 
power house were situated at the blast furnaces the case 
would be worse, as a bigger proportion of the total load 
would have to be transmitted. 

For supplying the isolated plants some miles from the 
works a motor generator would have to be installed to 
generate high tension a.c. for transmission. In fact, for 
the supply of energy to the heterogenous system an iron 
and steel works presents the easy flexibilty of voltage 
afforded by a.c. transformers is essential and d.c. genera- 
tion must be ruled out of court on account of transmission 
difficulties alone. 

The second and third schemes run on parallel lines up to 
a point, and the principles on which they are at one will 
first be roughly reviewed. 


Generation. 


NN 


The periodicity varies in different parts of the country, 


and the selection of the periodicity for any particular 
works will be influenced by that adopted by other concerns 
in the same district with a view to the possibility of linking 
up at some period. The periodicity generally adopted 
is 50 cycles. The generating voltage will vary between 
2 200 and 6 600 V, according to the lay-out of the works and 
the total capacity of the electrical installation. If the 
power house be situated at the blast furnaces while the 
bulk of the load is at the steelworks the higher voltage 
wil be adopted, while with the power house situated 
at the steelworks and only a comparatively small propor- 
tion of the energy being transmitted, a voltage of two or 


three thousand will probably be found most economical., 


In determining the voltage, a careful balance must be 
made between transmission losses and transformer losses— 
with a generating voltage of 6 600 V all the energy will 
have to be transformed except that to the very largest 
motors, whereas with a voltage of 2 200 V all the stationary 
a.c. motors down to about 50 B.H.P., or even 40 H.P., at 
low speeds can be designed to run satisfactorily at the 
generator voltage and their transformation losses and 
capital cost of transformers thus avoided. 


Transmission. 


Energy will be transmitted to sub-stations located 
at the chief load centres and there transformed to a lower 
voltage suitable for local distribution. 


Distribution and Motors. 


The motor load to be dealt with may be roughly divided 
into three classes, viz., steady, mild traction, and inter- 
mittent traction. For the first two classes, three-phase 
induction motors are eminently suitable. The squirrel 
cage motor, with its robust construction, low cost and 
simple switchgear, is very satisfactory for driving steady 
running plant on which the starting torque is not excessive. 
The slip ring motor is well adapted to cases where a 
heavier starting torque is required and where efficiency 
while running is of more importance. In efficiency and 
cost the slip ring motor is approximately the same as 
a d.c. motor provided the load is maintained somewhere 
in the neighbourhood of full load. The overall efficiency 
of the slip ring motor will be higher, due to the fact that it 
wil be charged with transmission and transformation 
losses only, whereas the d.c. motor will be charged with 
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conversion losses in addition. Under normal conditions, 
taking into consideration fluctuations of load, the trans- 
former efficiency may be taken at 97°5 per cent, and the 
rotary converter (including transformer) efficiency at 
9I per cent., so that if in both cases the motor efficiency 
be go per cent. the transmission efficiency 97°5 per cent., 
and the distribution efficiency 97 per cent., then the overall 


‘efficiency of the slip ring motor will be 82°98 per cent. 


and that of the d.c. motor 77°45 per cent., so that from 
the point of view of efficiency, a.c. motors will naturally 


be used for any work to which their running qualities areso : 


well adapted. 

It is in their treatment of the third type of load— 
intermittent traction—that schemes 2 and 3 diverge. 

Motors included in this class are for the purpose of 
driving crane motions, live roller racks, skids, screw- 
downs, hoists, winches and capstans, and the load due 
to them will generally account for more than half the 
total peak load taken by the auxiliary motors, although, 
due to their intermittent Joading, they will only consume 
about one-third of the units generated for auxiliary 
motors. As an illustration of the duty of these motors, 
a set of curves is shown in Fig. 1 recording the operation 
of the auxiliary motors serving the steam-driven cogging 
mill during the rolling of a 50.cwt. ingot into an 8 in. by біп. 
bloom. These curves are reduced from ammeter records 
taken on a chart running at the rate of § in. per second. 
The motor speed was secured by causing a dot to be 
imprinted automaticallv on the same chart at each revo- 
lution ot the notor. The significant points illustrated by 
these curves are— 

I. The frequent starting, stopping and reversing—in this par- 
ticular case there were eight starts in a minute, but on some occasions 
there are as many as fifteen. 

2. Rapid acceleration against a very heavy torque—the front 
rack, for instance, on the only occasion on which it was left running 
in one direction long enough to attain full speed (550 revs. per 
min.), ran up from zero to full speed within three seconds. 

3. Violent “ plugging ’’ on the reverse stop in order to pull the 
motor up dead. This is particularly noticeable in the case of the 
screw-down motor. 

4. " Inching " or switching the motor on and off to move the 
racks or screw a very small amount—on these occasions the motor 
frequently does not complete a whole revolution. Instances of 
this will be observed on the front shear rack and the deflecting table 
where the mill-boy had to ''inch" the motor to adjust the 
position of the bloom under the hydraulic shears for cropping off 
first the one end (front shear rack) and then the other end (deflecting 
table). 

The same rough duty is demanded on all the mill 
auxiliary motors. On the roughing and finishing mills 
the runs are of longer duration, but, on the other hand, the 
work is heavier owing to the greater length of the racks. 
Now this is all work for which the d.c. series motor has 
the characteristics most urgently required—high starting 
torque, rapid acceleration with reasonable current con- 
sumption, capability of robust design of frame and windings. 
The a.c. motor is inherently unsuitable for the work, and 
can only give the characteristics required by a heavy 
sacrifice of its efficiency. 


A Practical Comparison of A.C. and D.C. Motors. 


It would be unconvincing and tedious to discuss theoreti- 
cally the relative merits of d.c. and a.c. motors during the 
operations of starting, reversing, and running lightly loaded 
and heavily overloaded, and a simple, but practical, trial was 
therefore made for the purpose of this article on one of the 
mildest forms of load, for which it is claimed that direct 
current motors should be used. A weight of 10 tons 
was hoisted through a distance of то ft. repeatedly by a 
440 V 30 B.H.P., totally enclosed 600 revs. per min., series 
wound d.c. motor (т hour 50° C rating), until it had con- 
sumed 5 kWh. The d.c. motor was then replaced by a 
32 B.H.P., open protected 440 V 3-phase 50 cycles slip ring 
induction motor, synchronous speed 750 revs. per min., 
continuously rated, and the same weight again lifted 
repeatedly until 5 kWh had been consumed. The same total 
section and length of cable was used in both cases, and the 
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lowering was regulated by hand brake. The results of 


this test were as follows :— 


` A.C. Motor. D.C. Motor. 
Units consumed $5 5 5 
Number of hoists .. 40 45 
Units per hoist 0:125 O-III 
Time per hoist 26 secs. 22 secs. 
Overall efficiency 68 per cent. 76:3 per cent. 


Assuming the efficiency of the gearing to have been 
85 per cent. in each case, the motor efficiencies were a.c. 
80 per cent. and d.c. 89:8 per cent. The important 
efficiency is that between the alternator and the motor 
pinion, and this may be represented as follows :— 


Efficiencies. For A.C. Motor. For D.C. Motor. 

Per cent. Per cent. 

Transmission '.. T pu УД 97% 

Transformation T P 97% == 

Transformation and conversion — 9I 

Distribution .. хе $a 97 97 

Motor .. is a e 80 89-8 

Overall .. i Ps is 73:76 77:28 


This shows a balance of 4.7 per cent. in favour of the 
d.c. motor. 

The above figure can be taken as a minimum even on this 
mild form of intermittent traction. The a.c. motor was 
designed for continuous running, its air gap was only o.8 mm., 
and its efficiency was considerably higher than would be 
the case in an a.c. motor designed for crane work, or as a 
rolling mill auxiliary motor, in which the air gaps are as 
much as 4 in. Its lower efficiency, as compared to the 
d.c. motor, due to its poor starting qualities and its com- 
paratively rapid fall of efficiency as it approached half load, 
is thercfore all the more striking. 


Four Maia Qualities of Steelworks Motors. 


Reverting to the four main qualities required of steel- 
works motors. Іп efficiency it has been shown that for this 
intermittent class of work, d.c. motors are superior even 
after allowing fully for conversion losses. In reliability 
there is little to choose between the two, but the largerair gap 
between the armatures and field poles of the d.c. motor re- 
duces the risk of serious trouble due to the wear of bearings. 

Commutators are usually held up as a weak point in 
d.c. motors. Provided suitable brushes are used, the failure 
of a motor due to its commutator is, however, a very remote 
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possibility : it requires more careful maintenance than 
slip rings, but is absolutely reliable. 

It is in adaptability that the d.c. motor scores. This 
is a quality which cannot be measured in units nor per- 
centages, but which plays a very important part in the 
operation of plant. The trial mentioned above is an illus- 
tration—the a.c. motor with a designed speed of 750 revs. 
per min. lifts the ro ton weight at the rate of 23 ft. per min., 
and it will lift the light hook, or a 15 ton weight, at approxi- 
mately the same speed, whereas the d.c. series motor, 
designed for a speed of 600 revs. per min. at full load, runs 
up to about 800 on a ten ton lift, and would run up to 
about 950 revs. per min. when hoisting the hook light. 
The same advantage will apply when travelling or per- 
forming any other form of tractive work on which it is 
employed. 

The heavy starting torque exertable on a series or com- 
pound d.c. motor, and the rapid acceleration of which it is 
capable—both accomplished without excessive demand on 
the supply—are further points in its favour. Its high 
efficiency at small loads is important when operating on 
intermittent service. 

Although three phase commutator motors, cascade 
motors, and other forms of variable speed motors are in 
common use, they are generally only installed when a d.c. 
supply is not available, and do not approach in general 
utility, efficiency and simplicity the d.c. variable speed 
motor. 

Standardisation. 


At first sight one would expect system 3 to sacrifice a good 
deal in standardisation, but, on looking carefully into the 
facts, this is not found to be the case. Asan illustration 
the following schedule is given, showing the 41 types of 
motor standardised in an iron and steelworks designed on 
the third scheme. There is only one case in which one 
of the d.c. standards might have been replaced by one of 
the standardised a.c. motors and that is No. D3, which 
could be replaced by No. A4. 

The work for which the d.c. motors have been installed 
would require totally enclosed a.c. motors built on cast- 
steel frames, and having many other ‘expensive but 
necessary features which are not at all necessary in the 
motors doing the work for which the a.c. motors have 
been standardised :— 


SCHEDULE OF STANDARD MOTORS. 
High Tension. 


Standard Number Total 

No. B.H.P. Type. Speed Rating. Frame. in use. B.H.P. 
Н. 1 55 .. Slipring.. ro 725  .. Continuous Protected I 55 
H. 2 75 «+  Slipring.. "T 960 .. Continuous Protected 2 150 
H. 3 . IJO Slip ring .. os 585 Continuous Protected 2 340 
H. 4 . 650 ..  Slipring.. .. I 480 Continuous Protected I 650 
H. 5 190 ..  Slipring.. sie 975 Continuous Drip proof 2 380 

2 440 Volt A.C. 
А. I vs 5  .. Squirrel cage .. 1440 Continuous Protected : . I3 65 
A. 2 IO .. Squirrel cage .. 1440 Continuous Protected i e II IIO 
A. 3 : IO .. Squirrel саве .. 715 Continuous Protected , А 8 80 
A. 4 15 .. Slipring.. T 710 I hr. 40? C. Totally enclosed 3 45 
А, 5 T 25  ..  Slipring.. $3 725 Continuous Protected zx 3 75 
A. 6 . 75 ..  Slipring.. .. I 480 Continuous Protected I 75 
А. 7 .. IOO Slip ring .. .. I 4060 Continuous Protected 2 200 
A. 8 E 95 . .. Squirrel cage .. 720 Continuous Protected 2 190 
A. 9 ^ 32 ...  Slipring.. s 725 Continuous Protected 8 256 
A. IO zu 75 Slip ring .. jt 585 Continuous Protected 3 225 
А. II © 21 Squirrel cage .. 1440 Continuous Protected 4 84 
A. I2 T 20 Squirrel cage .. 710 Continuous Protected 3 60 
A. 13 А 30 Squirrel cage .. 1 440 Continuous Protected 8 240 
A. 14 40 Slip ring .. Р 720 Continuous Protected 2 80 
A. 15 105 Slip ring .. vii 480 Continuous Protected 2 210 
A. 16 . 130 Я Slip ring .. .. I 440 Continuous Protected 2 260 
A. 17 100 Squirrel саре .. 2950 Continuous Protected 2 200 
440 Volt 
Direct Current. 

Standard Number Total 
No. B.H.P. Field. Speed Rating Frame. in use. B.H.P. 
D. r IO és “Serres. as - 600 I hr. 50° C Totally enclosed 27 270 
D. 2 IO .. Compound vs 710 I hr. 40° C Totally enclosed II IIO 
D. 3 15 Series... ae 600 I hr. 50° C Totally enclosed 7 105 
D. 4 20 .. Series  .. zi 600 1 hr. 50° C. Totally enclosed 19 380 
D. 5 . 20 Compound jn 800 Continuous Protected 4 80 
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Standard Number Total 
No. B.H.P. Field. Speed. Rating. Frame. irr use. B.H.P. 
'D. 6 30 Series г ia 600 I hr. 5o? C. Totally enclosed 16 480 
D. 7 40 Compound bs 350 I hr. 40? C. Totally enclosed 2 80 
D. 8 50 Series .. ks 600 I hr. 50° C. Totally enclosed 24 I 200 
D. 9 70 Compound 580/860 Continuous Drip proof 8 560 
, D. 10 80 Series  .. 600 I hr. 50° С. Totally enclosed 4 320 
D. п Е IIO Series 600 I hr. 50° С. Totally enclosed 8 - 880 
D. 12 100 Series. 550 2 hr. 70° C. Totally enclosed 16 .. І боо 
D. 13 56 Compound А 550 Continuous Totally enclosed 4 224 
D. 14 23 Compound . 300/1200 .. Continuous Protected : 2 46 
D. 15 бо Shunt series 590 2 hr. 60° C. Totally enclosed 13 Я 780 
D. 16 4 Compound 750 Continuous Protected : 9 36 
D. 17 5 Series ks 800 .. Thr. 50°C. Totally enclosed I4 70 
Ю. 18 IO Compound .. 600/1000 .. Continuous Protected ~ .. 3 30 
D. 19 140 Compound к 500 Continuous Protected 4 . 560 
А Summary. 

Number of Number of Total 

Standards. Motors. B.H.P. 

High tension .. i 5 ia 8 1575 

440 Volt A.C. 17 РР 75 2 455 

440 Volt D.C. 19 vs 195 x 7811 

Total xs is 41 278 1I 841 


The same applies to the motor control gear—the mill and 
crane motors will have contactor gear with highly rated 
resistances or eddy current starters, which would be quite 
unnecessary for the more constantly running motors. 


Transformers and Switchgear Compared. 


In the power house the excess cost of rotaries and their 
transformers, as compared with transformers alone, is 
balanced firstly by the fact that the rotaries improve the 
power factor from about 0.7 to about 0.9, or higher, and 
so reduce the cost of the alternators and the feeders, and, 
secondly, due to the higher efficiency of the d.c. motors 
resulting in a smaller peak load, and so reducing slightly the 
capacity of the main generating plant required. If the 
development of mercury arc rectifiers in large units pro- 
gresses soundly they will, no doubt, be seriously considered 
as alternatives to rotary converters. Their higher efficiency, 
particularly on fractional loads, and the low running and 
maintenance costs claimed for them, will still further 
strengthen the claims for Scheme 3. In illustration of a 
supply system laid out on this scheme, a single line drawing 
is shown on pp. 604-605, which is more or less self- 
explanatory. 

On the main high tension switchboard, two sets of bus 
bars, Nos. т and 2, are provided, split into two groups, A 
and B, each with its alternator and quota of feeders. 
Selector switches are arranged to couple any panel, either 
to No. т or No. 2 bars, as required. The board is so 
arranged that when a third alternator is installed a third 
group bar will be put up, and No. 2 bars will be connected 
right through to form group coupling bars with an oil 
circuit breaker coupling each group to it. The protective 
devices are denoted by letters, as follows :— 


A denotes stator balance trip—to operate on occurrence of 
internal fault only. | 

B denotes circulating current balance trip between primary and 
secondary windings, combined with time lag overload trip arranged 
to open H.T. and L.T. switches simultaneously. 

C denotes time lag overload trip and instantaneous earth trip. 

D denotes time lag overload trip. 


The neutral point of one or other of the alternators is 
maintained earthed through a non-inductive resistance. 
T wo feeders—one to the river pumps (54 miles long) and 
the other to the ironstone mines (2 { тіеѕ long) are stepped 
up to б боо V and stepped down at the motors to 440 V. 


Distribution Arrangements. 


All feeders, both a.c. and d.c., are of paper insulated, 
lead sheathed and jute served cable, running out to 
distributing points, as shown on the drawing. Where there 
are several motors of considerable size grouped together 
these distributing points consist of pedestal type ironclad 
switchboards from which the motors are controlled. In the 
case of the rolling mill auxiliary motors, three feeders run 


out to circuit breaker boards, from which each contactor 
panel is supplied through a time-lag circuit breaker. The 
remainder of the distributing points consist of substantial 
ironclad fuse boxes, from which V.I.R. cables are run in 
cleats or in solid drawn conduit to the motor controls 
or crane trolley wires. Inter-connecting cables of half 
the capacity of the feeders are run between the outér ends 
of the five rolling mill feeders connecting them together 
through instantaneous trip circuit breakers, so that the 
load on the feeders can be equalised up when required. 
The main circuit breakers of these feeders have slight time- 
lags, so that in the event of a fault on one feeder section 
the interconnecting circuit breakers trip instantaneously 
without throwing excessive load on to the feeders supply- 
ing other sections. 

The figures in brackets at the end of each circuit corres- 
pond to the standard numbers on the schedule of standard 
motors, given above, and denote the motor on that circuit. 


ТАВІЕ II. 

: Total. A.C. D.C. 
Total units distributed .. | 220 ооо 137 000 83 000 
Peak load .. А ai 2 050 kW goo I 150 
Load factor .. 64 per cent. 90:5 per cent. 42:9 per cent. - 
Number of motors in use 278 83 195 
Brake horse power of same II 841 4 030 7811 
Motor load factor.. . 14:7 per cent. 27 per cent. 8-4 per cent, 
Average B.H.P. per motor 42:6 48:5 40 
Number of standards  .. 41 22 I9 


The table above shows the distribution of units between 
a.c. and d.c. plant, and other statistics relating toa typical 
week at a time when the works was running about half bore. 
It is interesting to note how the big difference in the 
nature of the duties of the a.c. and the d.c. motors respec- 
tively is reflected in their motor load factors. 


French Electric Traction Schemes. 


The inauguration of the electric service on a section of the Pau- 
TARBES RAILWAY, recently announced in THE ELECTRICIAN, is 
preliminary to the electrification of the Midi railway system and 
probably of the whole of the French railways. According to the 
Minister of Public Works, M. Le Trocquer, when some 5 500 miles of 
railway line have been electrified France will be able to economise 
from two to three million tons of coal annually. As our readers are 
aware, the 1 500 V d.c. system has been adopted for French lines, 
and energy will be obtained from hydro-electric plants. The Midi 
Railway Company has four hvdio-electric generating stations. At 
Cassagne there is plant cf , 200 H.P., at Fontpédrouse 2 боо H.P., 
at Soulom 18 ooo H.P., and at the lake of Artouste, which will feed 
three sub-stations there will be 130 ооо H.P. 1helakeof Lanouse and 
the upper valley of the Tét arc estimated to produce 170 000 H.P. 

The lines are to be converted in a series of stages, the first being 
those in the west zone and comprising the Toulouse-Dax railway 
and its branches, the lines from Pau to the frontier, Bordeaux to 
Irun, Bayonne to Pau, and from Toulouse to Auch. The second 
zone will include the railways from Toulouse to Ax-les-Thermes, 
Narbonne to Port Bou, Perpignan to Villefranche and their various 


branches. 


* 
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- Ore Finding by Electrical Methods. 


_ By PROF. HENRY LOUIS, M.A., D.So.. M.Inst.C.E. 


A fier a short historical account of methods that have been suggested for the discovery of ore by electrical means, Prof. Louis describes 
in detail the method worked out by two Swedish engineers for this purpose, giving both the theory and the practical application. 


Attempts have been made for some considerable time 
and in various parts of the world to devise means by which 
the presence of mineral deposits within the earth’s crust 
migbt be detected by electrical means, in much the same 
way that the presence of a mass of magnetite may be de- 
tected by its effect upon the magnetic needle. From time 
to time inventors have claimed that they have succeeded 
in these attempts, and in some instances they have put 
forward pretensions of the most extravagant character. 
Thus one inventor, who it need hardly be said hailed 
from America, ciaimed that he could not only locate a vein 
of auriferous quartz, but could even ascertain its assay 
value! The most recent of these methods is one that has 
been worked out by two Swedish engineers, Messrs. Harry 
Nathorst and Hans Lundberg, and this article is a resumé 
of the information published by them. Their method is 
based upon the observations of two Englishmen, Daft and 
Williams, that ores, which are better electric conductors 
than the surrounding rocks, produce strong disturbances 
in an electric field existing within the area in which they 
occur, and that such disturbances, although they mostly 
take place in depth, nevertheless are to a certain extent 
reflected in the flow of the current on the surface. Thus 
it is possible by observations on the surface’to determine 
. the existence of ores lying in depth and at the same time 
to determine their position and approximate extension. 


' The Relative Conductivity of Metallic Ores. 


All ores having metallic Justre are notably better electric 
conductors than the surrounding rocks. According to 
determinations by the German Lówy, electric current 
is conducted by a pure red hamatite five million times 
and by rich magnetic pyrites two thousand million times 
better than by ordinary gneiss; most of the other ores 
with metallic lustre stand in respect of their conductivity 
between red hematite and magnetic pyrites. Even 
impregnations of ores, that have metallic lustre, possess 
a markedly higher conductivity than the surrounding 
rocks, yet no definite relation has been determined between 
the conductivity and the ore contents. This great differ- 
ence in conductivity causes the ore, so to speak, to draw 
the electric current to itself, by which means its direction 
and concentration are altered, so that a portion of the 


Fic. т. EqUIPOTENTIAL LINES IN AN AREA SUPPOSED TO 


CONTAIN ORE. 


electric field is deformed. Furthermore the current, when 
it traverses the contact between ore and rock, is subjected 
to a vigorous break by means of which the disturbances are 
notably accentuated. As far as can be seen, the break of 
the current is about the same whether the ore be compact 
or consists of impregnations. 


The Effect of Water. 
In respect of its electric conductivity, water occupies 
an intermediate position betewen ores with metallic 
lustre and rocks, so that a mass of water can produce 


disturbances which in a certain measure correspond to 
those produced by ore; although these disturbances are 
rarely powerful, and although on account of the gradual 
change in the contents of moisture, the current is not 
broken abruptly, such disturbances would readily lead an 
inexperienced investigator to false conclusions. The 
experienced observe1 can almost immediately distinguish 
these disturbances from those produced by ore; in doubt- 
ful cases it is possible to prove the cause of the disturbances 
by means of certain check measurements. 

In this method of ore-finding the disturbances are 
investigated which are brought about in an electric field; 
these disturbances, both in their direction and magnitude, 


. 
** 
.- 


PLAN or DEPOSIT oF RED H2MATITE PLOTTED. FROM 
.THE LINES IN FIG. 1. 


depend in great measure upon the position and direction 
of the electric field in relation to the ore. In one con- 
ductor for instance, very distinct disturbances may be 
produced, whilst in another such disturbances may be 
entirely absent. This circumstance requires that the 
method ot electric ore finding shall as a rule be preceded 
by a geological examination with the object of determining 
the ore's probable direction. 


The Use of Kirchoff's Method. 


When observations are made on the surface for the 
purpose of determining such disturbances, the lines of flow 
are not determined, but use is made of the method devised 
by the German Kirchoff, namely that of following the 
so-called lines of level or lines of equal potential. These 
level lines are characterised by always running perpen- 
dicularly to the lines of flow ; disturbances in the level lines 
show, so to speak, the inverse picture of the disturbances 
in the lines of flow; as, these inverse pictures of the dis- 
turbances give just as distinct indications as direct ones, 
it follows that it is scarcely ever necessary to transform 
the level lines obtained into lines of flow. 

The level lines are distinguished further by running 
between points having the same electric potential, whence 
they are called equi-potential lines; the above property 
may also be described by saying that level lines connect 
points between which no current flows. The deter- 
mination of level lines is accordingly quite simple and 
consists in findipg by means of a circuit into which there 
is coupled some instrument indicating the existence of a 
current, a series of points between which no current 15 
flowing, and connecting these with the starting point or 
with each other. If alternating current is used, which as 
a rule is the most convenient, the telephone can be employed 
as the instrument for indicating the presence of the current, 
this being both the most sensitive and most convenient 
instrument for the investigation of feeble currents. . 
there is a current flowing in the circuit, the alternating 
current produces a humming or singing sound in the 
telephone ; if there is no current flowing in the circuit, 
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or if the two ends of this are situated upon the same level 
line, no sound is audible in the telephone. 


Principle of the Method. 


The fundamental principle of the method is therefore 
this, that an electric field is generated in the area to be 
investigated, that with the help of a telephone a series 
of level lines is determined on the surtace and that by 
observing the disturbances in these level lines, it may be 
determined whether deep lying ores are present or not. 
If ore is present, the disturbances further indicate the 
position and approximate extension of the ore. 

Equipment Employed. 

For the production of the necessary electric field in the 
area to be investigated a fixed primary circuit is employed, 
consisting of two poles or electrodes and of two conductors 
connected to a source of current. In this method cf ore 
detection the electrodes are formed of long galvanised 
steel ropes, which for convenience of handling are divided 
into lengths of 50 m. In order to produce good electric 
contact with the ground, these ropes are fastened to steel 
spikes which are driven into the ground at regular distances 
apart. Electrodes of this type are called common linear 
poles or line electrodes. The conductors consist of ordinary 
insulated copper wires. The source of the current consists 
of alittle hand or power-driven generator, which produces 
single-phase alternating current with a maximum tension 
of 220 V. For finding the level lines a movable secondary 
circuit, the so-called searching circuit is employed, con- 
sisting of two iron rods with insulated handles, the so- 
called searching rods, connected with each other by insu- 
lated copper wires, to which a telephone is coupled. 
Usually it is most convenient to employ a telephone helmet 
with double ear-pieces, which can be coupled in series or in 
parallel according to circumstances. 

For the convenient transport of the apparatus practical 
details have been worked out ; for instance the ropes are 
wound on drums of a pattern which allows of quick 
rolling and unrolling. The whole equipment, including 
the plane table and telescopic alidade for plotting the 
points, the requisite tools, etc., are packed in three boxes 
of a total weight of 125 kg., the heaviest box weighing 
75 kg ; the rods and tripod constitute a fourth package. 


Execution of the Measurements. 


In order to set out a series of equi-potential lines, 

a pair of line electrodes 200 m. in length are usually 

employed, spiked down parallel to each other, and generally 

at about 200 m. apart. One end of each of these electrodes 

is connected by the insulated copper conductors to one 

of the poles of the generator, which is placed on one side 

some little distance beyond the ends of the electrodes in 

a position where it will not interfere with the observations. 

If the field between these two electrodes consisted of 

material of uniform electrical conductivity, the equi- 

potential lines would lie parallel to the electrodes 

in the intervening field; if, however, there is any 

marked irregularity in the electric conductivity of 
the ficld, the equi-potential lines will be, distorted; 

by plotting the equi-potential lines in this area the 

_distortion can readily be rendered visible. The method 
employed is for an observer and an assistant to deter- 
mine a series of equi-potential points, which are plotted 
by another assistant using a plane table; by joining 
up these points the equi-potential lines can be drawn 
on the plan. The principal observer wears the telephone 
helmet and carries one of the searching rods, the other 
searching rod being carried by an assistant, who moves 
it about in obedience to the signals of the observer. The 
observer drives a peg into the ground and plants his 
searching rod well into the ground beside it; he then 
causes his assistant to move the rod, which the latter carries, 
to a series of points lying in a line approximately perpen- 
dicular to the direction of the electrodes, the distance 
between the two men varying from 3 to I0 m. according to 
circumstances. When the assistant has driven his rod 
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into the ground at a point such that the telephone is 
silent, the observer knows that both rods are on an equi- 
potential line. He then signals his assistant to put in a 
peg at that point. He next transfers his own searching 
rod to this peg and his assistant proceeds as before to 
get another point a few yards further along, until in this 
way the whole area has been pegged out with series of 
equi-potential points ; the number of equi-potential lines 
thus determined may vary from 5 to 20 according to 
circumstances. 
Methods onf Rocky Ground. 


If the electrodes lie over bare rocks, holes may be 
drilled and the spikes clayed in, or some similar device 
employed in order to obtain thorough contact between 
the electrode and the ground. It is always advisable to 
drive the spikes into the оше in such a way as to obtain 
at all points the same electrical contact with the earth, 
and this is especially important when the ground is very 
variable in character. When the ground is frozen the 
contact between the electrodes and the earth becomes 
worse, but not so much so as to form a serious obstacle 
to the operations ; the more serious difficulty is that of 
obtaining good contact between the searching rods and 
the ground, as it is very difficult to drive these down into 
the frozen earth ; the best plan then is to send a man 
ahead with a pointed steel rod with which he will make 
holes in the ground to receive the ends of the searching 
rods, but the measurements will in any case proceed more 
slowly under these conditions. In the spring, as soon as 
the frost comes out of the ground, it is possible to measure 
at maximum speed as soon as the surface is thawed to a 
depth of 5 cm. Rain does not greatly affect the 
measurements; in districts where the moisture con- 
ditions present considerable variations, it is in fact prefer- 
able to measure during or immediately after rain. 

* With this procedure, at one setting from 4 to 6 hectares 
can be surveyed. In not too thickly wooded or too 
broken country one setting per day can be completed ; in 
open, flat country two or three settings can be completed 
per day ; in very woody or very broken ground the rate 
of measurement may be reduced to the helf of the first 
named. By using electrodes a kilometre in length, a 
greater distance between them, a motor-driven generator 
and several observers at the same time, the rate of measure- 
ment can be increased considerably above the figures 
first given, but this mode of working is only available in 
open and slightly undulating country. In other cases, 
when great speed is necessary, recourse must be had to 
the employment of several sets of the ordinary apparatus. 


Check Measurements. 


The method above described is essentially a method of 
reconnaissance ; in many cases the results thereby obtained 
are so clear that no further measurements are necessary ; 
in other cases extra disturbances may arise, such that 
it is necessary to carry out check measurements. For 
this purpose the choice may lie between Lundberg's 
potential method, Nathorst's polar method, Daft and 
Williams's intensity method, rendered practical by the 
improvements of Nathorst and Lundberg, and several 
others. According to the needs of the case any of the 
methods or a combination of two may be employed. In 
very difficult cases attempts must be made to reproduce 
the occurrences on a small scale by laboratory experiments 
and by measurements on the laboratory scale to attempt 
to obtain the information that may make it possible to 
verify the results obtained in the field. With the assistance 
of the above given supplementary means, which in any 
case presume a certain experience in the workers, it is 
under all conditions possible to avoid a misinterpretation 
of the indications obtained in the reconnaissance method. 


Results of the Measurements. 


The result of the operation is accordingly the production 
of a plan upon which equi-potential lines are plotted. 
The surveyor produces a complete plan of the area, as 


610 . 
he would in the course of an ordinary plane table survey, 
on which contour lines are shown together with roads, 
buildings and all natural features in the usual way. In 
Sweden the plane table and tacheometric alidade are 
quite largely employed for this purpose and give very 
satisfactory results. If a metalliferous deposit exists 
within the area under investigation, its presence causes 
the equi-potential lines to bend where they pass over the 
ore ; if the latter lies near the surface or is big and compact, 
the lines might bend quite round the ore body ; it often 
happens in such cases that no equi-potential lines can 

` be obtained above the ore body. Owing to its relatively 
high conductivity, water will produce similar disturbances 
and will therefore also cause deflection in the equi-potential 
lines, but, as stated above, an experienced observer is able 
to distinguish these disturbances from the disturbances 
produced by ore. On the plans as finally prepared, it 1s 
not usual to insert the equi-potential lines, but the inter- 
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pretation of their indications. The subjoined figure shows a 
series of equi-potential lines and the ore body discovered 
thereby (a narrow lenticular mass of red hematite) indicated 
by the hatching on the plan. The inventors state that 
they have used the method quite extensively in Sweden 
and Finland and have obtained quite satisfactory results, 
their methods having led to the discovery of a number of 
ore deposits, the existence of which had hitherto been 
unknown. They further state that the Swedish Geological 
Survey has investigated the method and considers it a 
great improvement upon those previously employed and 
that it is likely to prove of great practical importance. 

It must be clearly understood that the writer of this 
article has had no experience in the use of this method, 
and merely reproduces a summary of the statements 
issued by the Swedish inventors in the hopes that they 
may attract attcntion in this country and may be, in due 
course, fully investigated. 


Choice of Power Supply in Steel Works. 


Ву C. A. ABLETT, M.last.C.E. 


The object of introducing electrical driving into an iron 
and steel works is to increase the financial return from the 
works, and the choice of the electrical system to be adopted 
which lies between three phase alternating and direct 
current, must con equently be determined by considerations 
as to which will give the best financial results. If for a given 
works a complete balance sheet be prepared, setting out 
on the one side the complete cost return of the three phase 
system, and on the other side the complete cost return of the 
direct current system, a comparison of the figures obtained 
will show conclusively which system will give the best com- 
mercial results for the particular works, and consequently 
the proper system to be adopted. If such balance sheets be 
prepared for a number of works, it will be found that they 
wil show that in some cases the three phase system will 
give the best financial returns, while in other cases the 
direct current system will prove to be the better system 

Such balance sheets to be of value must be absolutely 
unbiassed and comprehensive. They must set out in terms 
of pounds, shillings and pence the possible advantages to 
the particular product of the works to be gained by adopting 
one system as compared with the other, namely, gain in 
output, which reflects itself in the reduction of capi al 
charges on other plant in the works. They must further 
set out the cost of maintenance and repairs, showing the 
effect of the possible loss of output to the works due to 
these items. They must further include all capital charges 
on the plant and distribution system, whether three phase 
. Or direct current, and must take into account the power 

and distribution costs of the two systems. 
No Generalisation Possible. 


It is not possible to generalise as to whether one system or 
the other is the more favourable, and any attempt to argue 
that one system will prove correct for certain works, because 
it has shewn favourable results in another, will most 
probably lead to incorrect conclusions, that will adversely 
affect the commercial life of the undertaking for years. 

It is noticeable, that in Great Britain and on the 
Continent of Europe, many works have adopted direct cur- 
rent, while many other works have adopted the three phase 
system, in fact, the number of works which have respectively 
adopted the three phase and the direct current system 
approach something like equality, which affords a practical 
example of the statement made above, that the balance 
sheet will show that the direct current system will give 
the best financial returns in some cases while the three 
phase system will give the best financial returns in others, 
depending on local conditions. Doubtless, however, certain 
works have adopted the three phase system when they 
could have obtained better financial results by adopting the 
direct current system, and vice versa, and are hampered 
in market competition accordingly. 


Auxiliary Drives from a Technical Standpoint. 


In this issue of THE ELECTRICIAN there appear 
three articles on the use of electricity in steel works. All 
three articles deal principally with the driving of auxiliaries, 
requiring motors of an average of 40 or 50 H.P., and they 
are all written principally from the operating standpoint. 
The author of one of these articles expresses the definite 
conclusion that the three phase system is the better all- 
round system to adopt. Another concludes that a 
three phase motor can accommodate itself as well, if not 
better than its direct current relative, while the third 
author gives a considerable number of interesting com- 
parisons between the operation of three phase and direct 
current motors without stating a definite conclusion. 


. Doubtless these opinions are expressed principally from a 


technical standpoint. 

No definite reference is made to the main mill drives, 
and it is to be hoped that in future special Iron and Steel 
Issues of THE ELECTRICIAN, definite data may be published, 
giving the power consumption in kWh per ton, and the 
tonnage outputs of rolling mills rolling similar sections but 
driven respectively by three phase and direct current 
motors. This would render available some valuable data 
which is required in connection with the preparation of a 
complete balance sheet, comparing the systems. 


The Maintenance end Repairs Question. 


v 


It is also to be hoped that in future issues of THE ELEC- 
TRICIAN some definite data may be published, giving the 
cost of maintenance and repairs of steel works plant, 
driven respectively by the three phase and the direct 
current systems. Such data should include the larger mill 
drives, and not be confined to the smaller drives of auxiliary 
machinery. It may be suggested that those directly 
concerned with the operation of electric plant in an iron 
and steel works would find great interest during the 
present winter evenings in preparing such complete 
balance sheets on the lines indicated above for the works 
with which they are associated, to sce whether, when the 
considerations are fully weighed and considered, the works 
in question would find the system of electrical supply 
adopted was the most economical proposition. Those 
adopting this suggestion will, it is hoped, contribute such 
balance sheets to the columns of THE ELECTRICIAN, as they 
would not only be a most valuable guide on the question ot 
the correct system of electricity supply, but would probably 
lead to more economical working in future. In any case 
they would serve to show the very large number of factors 
which have to be taken into account before it is possible to 
express a reasoned opinion as to which of the two systems 
is the better one to adopt. 


c 
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A Kathode Ray Oscillograph. 


Before the meeting of the INSTITUTION OF ELECTRICAL 
ENGINEERS last week Mr. O. Webb showed, on behalf of the 
President, a kathode ray oscillograph which has been applied to 
a number of electrical measurements and other investigations. 

The apparatus comprised a vacuum tube in which the 
kathode rays were generated at one end of the tube, and 
struck a fluorescent screen at the other end, appearing as a 
sharp green spot. The electrons for the rays were provided 
by a heated oxide coated filament. The spot could be 
sharply focussed-by adjusting the current which heated the 
filament. 

The anode was a small metal tube placed immediately in 
front of the filament, and was raised to a positive potential of 
300 V with respect to the filament by means of a battery of 
dry cells. The electrons from the filament thereby acquire 
a considerable velocity, and some of them pass completely 
through the tubular anode, and fall on the screen. The rays 
before reaching the screen passed between two pairs of parallel 
metal plates set at right angles to one another. A diagram 
of the arrangement is attached. | 

The action of the instrument is as follows : If the two plates 
of either pair are not at the same potential the rays will be 
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DIAGRAM OF CONNECTIONS OF KATHQDE Ray OSCILLOGRAPH. 


deflected in a plane perpendicular to the plates by an amount 
proportional to the difference of potential. If an alternating 
difference of potential be applied, the spot on the screen will 
be drawn out into a line. The rays can also be deflected if a 
pair of parallel coils, as in the case demonstrated, be mounted 
outside the tube and a current be passed through them in 
series. The deflection will be proportional to the current. 

It will be seen that this tube is a modification of the orig.nal 
Braun Tube used in tHe experiments to determine the ratio 
e/m for the electron. It has the advantage that it can be 
operated at 3oo V instead of about 30 ooo V as in the original 
tube, with the result that the rays are slower and can be more 
easily deflected. 


Thermionic Velve Characteristics. 

In the experiment at the Institution the tube was used to 
demonstrate the characteristic curve of a thermionic valve. 
The valve was set up as an amplifier and a low frequency inter- 
rupter was connected through a transformer to the grid of 
the valve. The difference of potential between the grid and 
filament was applied to one pair of plates of the oscillograph, 
and the anode current was passed through the deflecting 
coils. The other two plates were short circuited together. 

The two deflections were arranged to be at right angles, 
arid as they were proportional respectively to the grid voltage 
and anode current of the valve at any instant, the fluorescent 
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spot traced out the grid voltage anode current characteristic 


- of the thermionic tube when the interrupter was switched on. 


The effect on the characteristic of a change in the anode 
voltage of the valve was demonstrated, the curve changing 
progressively as the anode voltage changed. 

The oscillograph tube can be applied to many other purposes, 
among which may be mentioned the following :—Examination 
of wave form of generators of all kinds ; accurate comparison 
of two frequencies ; investigation of iron hysteresis ; investi- 
gation of the extent of modulation in radio telephony ; and 
measurement of nerve reactions. 

The main advantage of this form of oscillograph over all 
other forms of electro-dynamic oscillographs is that there 
is no appreciable inertia in the rays, so that the tube can be 
used without introducing distortion even up to the highest 
radio frequencies. Another advantage is that by adjustment 
of the current which heats the filament the spot on the 
surface can be sharply focussed. The effect can also be 
photographed so that permanent records of the experiments 
may be made. 


Motor Equipment of the Main Drive of 
Rolling Mills. 


It has been the practice in former Iron and Steel Issues 
of THE ELECTRICIAN to publish tables giving particulars 
of the rolling mills in this country whose main drives are 
electrically operated. We are glad to learn that this informa- 
tion has been found useful both immediately and for reference. 
Nevertheless, we are not publishing these tables this year 
for the reason that owing to the slump in the iron and steel 
industries it would be mainly repetition work. That, we 
hope, is only a passing phase, and next year it may again 
be worth while to set out the details of this equipment in 
full. In the meantime we refer our readers to pp. 647 to 
653 of our issue of November 18th, 1921, where the information 
practically as it exists to-day is given. We also give in the 
tables below a summary of the number of mills which are 
electrically equipped, dividing these into groups according 
to the maximum horse power exerted. 

As will be seen by reference to the original tables, the work 
done by these mills is very diverse, and in some cases the 
material dealt with is not iron or steel. 


MILLS OF 1000 H.P. AND UNDER (MAXIMUM). E 
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Un-| ror | 201 | 301 | 4от | sor | бот | 701 | 8or | gor | 
Name of Firm. дег | to | to | to | to | to | to | to | to | to | To- 
100 | 200 | 300 | тооо tal 
H.P.| H.P.| H.P.| Н.Р Н.Р. Н.Р, Н.Р. | 
English Electric Со. .. | 58 | 67 | 36 2 | 220 
Metropolitan Vickers T 6 | 17 | 16 16 , 139 
British Thomson-Houston 
Co. ar НЕ 95 3 9 4 s! бї 
Lancs. Dyn. and Motor Co. 4 8 5 — 23 
G.E.C. T Us x 9 5 8 I 38 
E.C.C. 4 6 6 — | 29 
| | | |а | ——— = —— 
Total is .. | 84 | 112| 75 24 510 
MILLS OF OVER І 000 H.P. (MAXIMUM). 
1 OOI 
Name of Firm. to Over | Total. 
2 000 
H.P. 
English Electric Co. es T 57 64 
Metropolitan Vickers  .. sa 34 59 
British Thomson-Houston Co. .. 16 28 
Lancs. Dyn. and Motor Co. is I I 
G.E.C. 28 os £u + 2 3 
E.C.C. es "m "E oe 2 4 
Total .. 112 159 


è This includes one of 20 500 H.P., which is the largest electrically equipped rolling 
mill iu this country. 

The grand total of electrically equipped rolling mills in 
this country is therefore 669, which looks rather like a magic 
number, but is one which we hope will see considerable ex- 
pansion. 


Owing to the wave of ECONOMY among GERMAN PUBLIC INSTITU- 
TIONS it is reported that some schemes for the construction of new 
and the extension of existing power stations have been deferred. 
There is also increasing slackness in the home demand for electric 
motors and installation material. The movement for the creation 
of trusts and the extension of their operations shows no signs of 
abatement, for it is reported that the Lig Electro-Metal Trust, 
founded in October by Otto Woolff, of Cologne, has effected a 
partial fusion with the Allgemeine Elektricitats Gesellschaft. The 
new trust will rival in magnitude Stinnes' electro-mctal concern. 
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The Jubilee of * The Electrical Review." 


Very hearty congratulations to our youthful contemporary, the 
* Electrical Review," on attaining the age of fifty years. Its 
magnificent Jubilee Number, published last week, will be welcomed 
by the industry, not only at home, but abroad, as another milestone 
in the history of electrical progress. 


Our Twofold Interest. 

The interest of THE ELECTRICIAN in this Jubilee number is twofold. 
We rejoice at the health and vigour which our contemporary dis- 
plays, not only because we are journalists, but because it is visible 
evidence of the health of the great industry which we both serve. 
But our second, and perhaps our greater, interest in the issue arises 
from the fact that we are flattered by the express reference to our- 
selves in its pages. Flattered as we are, we fail to understand why 
the “ Electrical Review” should have thought it worth while to devote 
three of its valuable columns to a long inquiry into the birth cer- 
tificates of the Electrical Press. But our standard of editorial 
propriety is admittedly rather too severe in these days of popular 
journalism. We are, none the less, indebted to our friends for 
producing a collection of facts and data which appears to settle, 
beyond further controversy, a question that has evidently caused 
them considerable perturbation : Whether the claim of THE ELEC- 
TRICIAN to seniority over themselves is well founded. 


| > The Facts as Displayed. 

It is enough for our present purpose to take the facts as set out 

in the Jubilee Number of the “ Electrical Review." From these it 
appears that the ''Telegraph Journal," with a sub-title, '' The 
Electrical Review,” started on its career as a monthly in the year 
1872. In 1873 the ' Telegraph Journal” decided to issue fort- 
nightly ; and in 1882, ten years after its first establishment and four 
years after THE ELECTRICIAN had filled the need for a weekly paper 
devoted to the consideration of electrical subjects, the '' Telegraph 
Journal ” took the same view and ventured to make its appearance 
weekly. Later on, in 1892, it seems to have dawned upon those 
responsible for our contemporary that there were possibilities in 
electricity apart from telegraphy, and it then blossomed out as the 
“ Electrical Review," the journal which we all so highly esteem 
to-day. uu i 

The history of the “Electrical Review,” ds disclosed in its 
Jubilee Number; is, therefore, that from 1872 down to the present 
year it changed its title once and cRanged its procedure in publi- 
cation twice, being issued sometimes monthly, sometimes fort- 
nighily, and sometimes weekly. 


All about ** The Electrician." 

From the same source, we gather that THE ELECTRICIAN, not, 
be it noted, '' The Telegraph," did exist in 1861, and was edited by 
Mr. Desmond G. Fitzgerald. It is further proved, on the evidence 
of Mr. Fitzgerald himself, that, with his consent, THE ELECTRICIAN 
was revived in 1878 as a weekly publication, and has appeared every 
week in that form ever since. From r861-1922 there has, therefore, 
been no change in the title of THE ELECTRICIAN, nor are we aware of 
any change in its policy. 

The ‘ Electrical Review ” has established the fact that both 
papers during their early career were somewhat irregular in their 
mode of publicátion. Further, and we are obliged to our contem- 
porary for making the point so clear, the weekly electrical press, 
which has done so much to promote and foster electrical progress, 
was started by THE ELECTRICIAN in 1878, and followed by the 
‘“ Telegraph Journal ” in 1882. As we have said, the discussion is 
more of academic than practical interest, but we are indebted to our 
contemporary for putting the facts so plainly. Once again, con- 
gratulations on the Jubilee Number | 


Scholarships in Engineering. 


The Council of the BRITISH ELECTRICAL AND ALLIED MANUFAC- 
TURERS' ASSOCIATION have recently granted the following scholar- 
ships for the 1922-23 college session, cach tenable for one year and 
each carrying a maintenance allowance of £100 and the payment 
of college fees :— | 

In ELECTRICAL ENGINEERING (Steam Turbo-Generators), L. H. L. 
Badham (similar scholarship last year), R. C. Matthews, and R. 
Wright, tenable at the City and Guilds (Engg.) College, S. Kensing- 
ton (all educated at Rugby Technical Schools); W. F. Evans, 
tenable at Manchester College of Technology (educated at Man- 
chester College of Technology [Associate?). 

In MECHANICAL ENGINEERING (Steam Turbines), W. S. Bowes 
(similar scholarship last year), tenable at Finsbury Technical 
College (educated at Erith Technical Institute, where he also held 
a Scholarship), A. R. Bridge-Smith, tenable at the University, 
Birmingham (educated at Handsworth Technical School), J. W. 
Davison, tenable at Manchester College of Technology (educated 
at Harris Institute, Preston) ; I. H. Hedley, tenable at Armstrong 
College, University of Durham (educated at the Technical School, 
Newcastle-on-Tyne) ; H. C. Lack, tenable at Manchester College of 
Technology (educated at the Grammar School, Loughborough, and 
Loughborough College); F. D. Roberts, tenable at Manchester 
College of Technology (educated at Manchester College of Tech- 
nology); M. L. Yates (similar scholarship last year), tenable at 
Manchester College of Technology (educated at Rugby Lower 
School of Lawrence Sheriffe and. Rugby Technical Schools). 
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The Electrical Industry in Parliament. 


We are pleased to see that electrical engineering will have a 
substantial representation in the new House of Commons. In view 
of its increasing importance as a key industry, many questions 
affecting it are likely to come up for discussion in Parliament, and 
t is therefore desirable to have members who can speak with 
experience and authority on all legislative and administrative 
proposals relating to any branch of the industry. Among the 
members directly or indirectly connected with electrical engineering 
are the following :— | 

GEORGE BALFOUR (C. Hampstead), head of Balfour, Beatty and 
Co., and a director of several affiliated business undertakings. 

F. A. Broan (Lab. Edmonton), electrical instrument maker. 

NEVILLE CHAMBERLAIN (C. Ladywood, Birmingham), Postmaster- 
General. 

Sır Рнпір Dawson (C. West Lewisham), consulting electrical 
engineer, partner in the firm of Kincaid, Waller, Manville, and 
Dawson, and author of '' Electric Traction on Railways.” 

С. К. ErLis (C. Wakefield), a director of the Yorkshire Electric 
Power Co. ў 

К. К. FAIRBAIRN (L. Worcester), formerly manager of the 
Worcester tramways. 

JAMES FALCONER (L. Forfar), director of the Mersey Railway. 

LiguT.-Cor. Sir F. Harr (C. Dulwich), a director of the County 
of London Electric Supply Co. 

Major Sir С. C. HaMiLTON (С. Altrincham), electrical engineer. 

SIR G. HARMOOD BANNER (C. Everton, Liverpool), a director of 
the British Insulated and Helsby Cables, Ltd., and the Automatic 
Telephone Manufacturing Co. | 

С. Н. Hume (С. Greenwich), for many years chairman of the 
Highways Committee, and subsequently chairman of the Special 
Electricity Committee of the London County Council. 

E. MANVILLE (C. Coventry), consulting electrical engineer and 
partner in the firm of Kincaid, Waller, Manville and Dawson. 

Sır С. C. Marks (N.L. Northern Cornwall), consulting engineer 
and patent expert. 

SIR HENRY Norman (N.L. Blackburn), chairman of the War 
Office Committee on Wireless Telegraphy during the war. 

SIR ALEXANDER RICHARDSON (C. Gravesend), joint editor of 
'* Engineering." 

Sır SAMUEL Roserts (C. Ecclesall), chairman of the committee 
which considered the Electricity Bill last session. 

SIR ALLAN SMITH (C. South Croydon), chairman of the Engineering 
and National Employers' Federation and of the Employers' Section 
Joint Committee of the Industrial Conference. 

Among the members likely to be useful to the industry are Mr. 
A. HoPKINSON, re-elected Independent member for the Mossley 
Division of Lancs., and CaPTAIN WEDGWooD BENN, re-elected 
Liberal member for Leith. 


Cardiff Engineering Exhibition. 


Every corner of Cardiff Drill Hall is being utilised by exhibitors 
at the Engineering Exhibition which was opened on Monday, 
under the auspices of the Ѕоотн WALES INSTITUTE OF ENGINEERS, 
and closes to-morrow (Saturday). The exhibitors include Babcock 
and Wilcox,.stoker, fan, motor and models; Bruce Peebles, one 
12 kW dynamo; Cambridge and Paul Instrument Co., mechanical 
and electrical instruments of precision; Coupler Electric Co., 
switchgear; Ferguson, Pailin Ltd., electrical switchgear; Fer- 
ranti, Ltd., transformers; Francis and Co., electric light fittings 
for collieries and other industries; General Electric Co., switch- 
gear and cables ; George Ellison, switchgear ; Haslam and Stretton, 
representing Evershed and Vignoles, switchboards, A. • Reyrolle 
and Co., mining type switchgear, the Twiss Electric Trans- 
mission, overhead transmission lines, etc.; Mather and Platt, 
turbine pumps and motors; Meldrums, Ltd., forced draught 
furnaces ; - Relay Automatic Telephone Co., telephone installations ; 
West and Co., electric control gear, magnets and switchgear; 
Witty and Wyatt, electric motors and cables. 

During the week a Conference is being held at the Institute 
Buildings, Park Place, and the papers to be read include “ Wireless 
Telephony," by E. Ogden; ''Power Plant Testing," by W. M. 
Selvey ; and “ Electro-Farming," by R. Borlase Matthews. This 
evening (Friday) there will be a reception by the President, Mr. D. E. 
Roberts, followed by a conversazione and dance. Films will also be 
shown in the Lecture Theatre. 


The annual dinner of the Faraday House Old Students’ 
Association was held at the Hotel Cecil last Friday, Mr. P. V. 
HUNTER, the President of the Association, being in the chair. In 
reply to the toast of '' Faraday House and its Old Students," pro- 
posed by Mr. Спт, Dr. RUSSELL stated that the College had a very 
successful year. Referring to the War Service students sent to the 
College by the Government, he said that of 72 who had completed 
their training at Faraday House 68 had been placed in appointments 
in the engineering industry, and four were now waiting to obtain 
posts. The College football and hockey teams and motor cycle 
club were also flourishing. Although the theoretical course only 
lasted two years, yet several of the students took the London B.Sc.in 
Engineering, two of them taking honours last year. They had 
also been successful in the open competition for posts in the 
Engineer-in-Chief's Department of the Post Office. 
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Legal Intelligence. 


Dryers, Led. v. Crypto Electrical Co. 


In this action, heard by Mr. Justice Rowlatt last week, plaintiffs 
sought to recover £430, the price of drying apparatus. 

Mr. LANGDON, К.С. (for defendants) said plaintiffs supplied his 
clients with an impregnating chamber, a boiler, a varnish tank and 
a pump. The pump was not accepted because, owing to delay, 
defendants had to buy another apparatus, including a pump. The 
other three articles were delivered. The contract was made on 
January 14th, 1920, and delivery was to be in March, 1920. Asa 
matter of fact delivery was not until March, 1921. Defendants 
said that they were entitled, under the contract, to liquidated 
damages at the rate of 45 per week, the plaintiffs having had 
special notice of the urgency of the apparatus, and having specially 
agreed to the payment of that sum. It was arranged that the 
penalty should not become payable unless the moulders' strike was 
settled within ten days of the making of the agreement. In one 
sense the strike was settled the day before the contract, but he was 
content to take it that the definite settlement of the strike was on 
January 22nd, 1920. Їп the claim the price of the original contract 
was increased by 25 per cent, and plaintiffs asserted they were 
entitled to the increase because the terms of the contract were that 
any increase in the rate of wages should be added to the price quoted. 
Defendants said that before the contract was made there had been a 
meeting between the parties, and the terms of the contract con- 
tained an increase of 6 per cent. on the price quoted in August, 1919, 
and that 6 per cent. covered the increase to January 14th, 1920. 

The correspondence between the parties having been read, and 
Mr. AsHTON, K.C., having replied on behalf of plaintiffs, 

His LorpsHIP said it was quite clear that the provision in the 
contract was for liquidated damages and not for penalties. It was 
an every-day sensible procedure to arrange what the parties would 
take when they could not easily estimate the damages. As to the 
strike, his Lordship thought the contract contemplated a settle- 
ment by an agreement which did not fall-through for the recom- 
mencement of work in a business sense, $.e., as soon as the men could 
get back. From every point of view he had not the least doubt 
that the strike was settled upon January 22nd, того. 

The contract was upon a specification which was delivered in 
August. After that there was an award which led to increases in 
wages and possibly for material, but before the contract ; and the 
contract provided for 6 per cent. more. Now if that contract meant 
to refer to the quotation in August as the quotation, the 6 per cent. 
must represent in his judgment the addition which had been made 
since. Therecame the question of awards coming after the contract, 
and with regard to that the only award there was was an award 
subsequent to the time when the contract should have been com- 
pleted and plaintiffs were in default. A party with whom a contract 
to do certain work in a certain time was broken as regarded delivery 
was not bound to treat the contract as cancelled. He thought the 
buyer was entitled to say, ‘‘ I will not cancel ; I insist upon the whole 
contract and the contract is for penalties." 

judgment was therefore entered for the defendants with costs, 
and it was ordered that /150 should be paid out of court to plaintiffs 
and {50 to defendants. 


Vickers’ Powers Extended. 

On Tuesday, Mr. Justice P. O. Lawrence sanctioned the petition 
of Vickers, Ltd., to extend the objects of the company. The addi- 
tional powers include the holding of an interest in coal and iron 
mines; the manufacture, etc., of locomotives, tractors, motor cars 
and other vehicles; the manufacture of all classes of optical and 
scientific apparatus; the construction of aircraft, tramways, rail- 
ways; hydraulic, electric and gas works; the manufacture of 
by-products of the company’s various industries and other chemical 
and natural products ; and the carrying out of research work. 


Growth of the Gas Lighting Industry. 


In the early eighties of last century, when electricity was rapidly 
assuming practical shape as an illuminant, the coal gas industry, 
which was founded about the beginning of the century, received a 
rude shock, and there were not a few who made sure that its days 
were numbered. The threatened competition, however, put the 
gas industry upon its mettle, with what general results our readers 
know. Improvements, both in manufacture and use, were intro- 
duced, and the industry survived and more than survived the shock. 

We are, therefore, not surprised to find that our contemporary, 
the ' Gas World," which has just published its 2 oooth weekly 
number, has taken the occasion to note the progress of the industry 
since 1884. From figures given it is seen that the sales of gas have 
increased in the period by 7o per cent. and the number of gas 
consumers by rio per cent. Of the total number of consumers 
more than half take gas through the popular penny-in-the-slot 
meter. Though we cannot wish that gas should flourish at the 
expense of electricity, perhaps there is room for both, and at least 
there is room for the '' Gas World." 


On Friday, December Ist, a lecture will be given by Mr. R. 
Borlase Matthews at the HERTFORDSHIRE INSTITUTE OF AGRI- 
CULTURE, Oaklands, St. Albans, at 6.30 p.m., on “The Use of 
Electricity on the Farm.” 
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E.C.A. Newcastle Branch. 


Mr. H. Marryat, president of the Electrical Contractors’ Associa- 
tion, visited the Newcastle branch of the Association on Thursday, 
the oth inst. 

At the mecting at the County Hall at 11 a.m., at which there was 
practically a full attendance of members, Mr. Marryat pointed out 
that the Association was now defining a clearly cut policy with 
regard to trading, and if the various branches attended their meet- 
ings regularly and elected suitable representatives, and supported 
those representatives when elected, there would be no fear as to the 
electrical contractor keeping hold of the retail business. Mr. Marryat 
also dealt with labour matters and various other subjects interesting 
to the members. ` А 

After the meeting, Mr. Marryat was entertained to lunch at the 
County Hotel by members of the branch. After the loyal toasts had 
been given, a toast to the president, and one to the Newcastle Branch, 
a presentation to the hon. secretary of a silver coffee service was 
made by the chairman, Mr. R. W. Wood. After lunch, Mr. Marryat 
was taken round the various showrooms in the city, and expressed 
appreciation of the efforts that were being made in this district to 
interest the public in the uses of electricity. 

Later in the day, Mr. Marryat took the chair at a meeting at the 
Connaught Hall, where Mr. Angus Watson gave a paper on *“ Sales- 
manship to the Electrical Industry.” | 


Electricity Supply. 


RUGELEy and LICHFIELD Rural Councils have decided to oppose 
the electricity extension scheme proposed by Cannock Urban 
Council. | 

SAFFRON WALDEN Town Council are making application to the 
Electricity Commissioners for a Special Order to supply electricity 
within the Borough. 

After meeting interest on, and repayment of, loans amounting to 
£32 971 105., SHOREDITCH electricity department made a net profit 
of £6 566 for the year ending March last. 

Petters, Ltd., who hold a Provisional Order for YEoviL, have 
agreed to form an electricity supply company, which will obtain a 
Special Order to supply electricity to the district. 

A recommendation by DoncasTER Housing Committee that three 
electric lamps be supplied free of charge to each Corporation house 
on the Carr House site has been rejected by the Town Council. 

The urban district of HARPENDEN is to be supplied with electricity 
by the North Metropolitan Electric Power Supply Co. It is hoped 
that a supply will be available for business premises by the end of 
the year.. | 

Morp Urban Council have applied to the Electricity Com- 
missioners for a Special Order to supply clectricity in Mold Urban 
District. Objections to the Secretary, Electricity Commission, 
Whitehall, Westminster, by December 19th. 

CHADDERTON Urban Council have applied to the Electricity 
Commissioners for a Special Order to supply electricity in Chad- 
derton Urban District. Objections to the Secretary, Electricity 
Commission, Whitehall, Westminster, by December 2oth. 


Lye Urban Council are anxious to be supplied with electricity, 
and have decided to remind the Midland Electric Corporation of 
their obligation to lay mains in certain streets, and to ask them to 
quote terms for lighting the main strects from Stambermill to the 
Hayes. 

It is reported that the application by the Irish Power Syndicate 
for an Order to utilise the water power of the RivER LiFFEy for the 
generation of electricity will be opposed by the Dublin Corporation, 
which is awaiting a report from the Swiss engineer, who visited the 
valley of the Liffey last June. 

Owing to the shortage of plant FLEETWOOD Council have been 
compelled to ask power users to reduce their consumption during 
the times of peak-load. The terms and conditions for the future 
supply of electricity to Blackpool Corporation for tramway purposes 
are being considered by a sub-committee. 

At their last meeting ULVERSTON Urban Council discussed for 
three and a half hours the scheme presented by Barrow Corporation 
for the supply of electricity to Ulverston. They eventually decided 
to postpone the question for three months, and in the meantime 
canvass the district to ascertain the likely demand. 

After considering the question of introducing electric light into 
WALLINGFORD (BERKS) the Town Council decided not to under- 
take the installation, on account of the heavy cost tothe ratepayers 
until the undertaking became self-supporting. No objection will 
be raised to a private company undertaking the scheme. 

The CLEVELAND AND DuRHAM CouNnTY ELECTRIC POWER Co. 
are applying to the Electricity Commissioners for a Special Order 
authorising the distribution of electricity in the parish of Bir- 
LINGHAM in Stockton Rural District. Objections to the Secretary, 
Electricity Commission, Whitehall, Westminster, by December 18th. 

MALVERN Urban Council have applied to the Electricity Com- 
missioners for a loan of £3,500 for mains and transformers. 
The Council have received conditional consent from the Shrop- 
shire, Worcestershire and Staffordshire Electrical Power Co., 
to supply electricity in the parish of GUARLFORD, which is in the 
company's arca of supply. 


614 


Personal and Business Items. 


The business of Webster and Sons, electrical engineers, of Folke- 
stone, has been transferred to Mr. J. Cross, of 20, Cheriton Road, 
Folkestone. 

Dn. STANLEY ALLEN, Reader in Physics at Edinburgh University, 
has been appointed to the Chair of Natural Philosophy in the 
University of St. Andrews. 

MR. A. F. Harrison, of the City of London Electric Lighting Co., 
has been appointed a vice-president of the Chartered Institute of 
Secretaries for the ensuing year. 

Major К. W. E. EDGCUMBE, late of the London Electrical Engi- 
neers, has been appointed lieut.-colonel of the new 11th Battalion 
A.A. Corps of Royal Engineers. 

Sır PHiLIP NasH has been appointed chairman of the Metro- 
politan-Vickers Electrical Co. in the place of Mr. J. ANNAN BRYCE 
who is retiring owing to ill-health. 

Mr. T. E. Maggs has retired from the firm of MAGGS AND GORDON, 
electricians, of Houghton-le-Spring, and the business will be 
continued by Mr. Alexander Gordon. 

Mr. NEVILLE CHAMBERLAIN has resigned his seat on the Boards 
of the Birmingham Small Arms Co., the Daimler Co., and Elliott's 
Metal Co. on accepting office as Postmaster-General. 

Mr. F. T. HoMaN, chief assistant engineer to the Northampton 
Electric Light and Power Co, has been appointed Deputy Agent, 
Engineering, Calcutta, to the Calcutta Electric Supply Corporation. 

The marriage took place last Friday of Mr. TREvor F. D. Rose 
and Miss IRENE PHYLLIS HIRST, younger daughter of Mr. Hugo 
Hirst, chairman of the General Electric Co. The honeymoon is 
to be spent on the Continent. 

Mr. F. A. PARNWELL, assistant general manager of the Great 
Eastern Railway Co., has been appointed general manager in 
succession to Sir Henry Thornton, who is taking up the position of 
President of the Canadian National Railways. 

A commission agent of Madrid is desirous of securing the agency 
for a United Kingdom firm manufacturing PORCELAIN INSULATORS, 
particularly insulators for 30 ooo to 70 ooo V circuits. Particulars 
from the Department of Overseas Trade (Ref. No. 539). 


Obituary. 

The death is announced at the age of 72 years, of Mr. FREDERICK 
WOoRLDEY, who was for many years in business as an electrical 
engineer in Norman Road and Shepherd Street, St. Leonards, 
Hastings. ` 

The death is announced of Mr. Jonn M. HENDERSON, a member of 
Parliament from 1906 to 1918, and a director of Ferranti, Ltd., the 
Lancashire United Tramways, and the South Lancashire Tramways 
Companies. 4 

The death took place on the 16th inst. of Mr. J. G. GRIFFITHS, 
Fellow and late President of the Institute of Chartered Accountants, 
and for some years senior partner in Deloitte and Co., from which 
he retired in 1902. Mr. Griffiths acted as advisory accountant to 
most of the telegraph cable companies, and also of the English 
railway companies in the Argentine Republic, as well as to the Great 
Western Railway Company. Не was a director of the Western Tele- 
graph Co. and the Great Western Railway; and when the Govern- 
ment took over the electric telegraph business in Great Britain he 
was engaged on behalf of the Electric and International Company. 


Institution Notes. 


On the 9th inst. Mr. H. M. Dowsett, Chief of the Testing Depart- 
ment, Marconi's Wireless Telegraph Co., gave a lecture on '' Wire- 
Jess Telephony " before the CHELMSFORD ENGINEERING SOCIETY. 

In the course of his inaugural address to the NoRTH-WESTERN 
CENTRE of the I.E.E., Mr. A. S. Barnard said that the summer 
visit of the Institution would be held in the North-Western Centre 
in June next, and the Committec desire the support of all members 
in making the visit memorable. 


Mr. W. J. Jeffry, President of the ELECTRIC POWER ENGINEERS - 


ASSOCIATION, presided at the annual dinner of the South Coast 
section of the Association which was held on the 11th inst. at the Old 
Ship Hotel, Brighton. Responding to the toast of the Association, 
proposed by Mr. C. B. Smith (electrical engineer to Hove Corporation), 
the President said that, although organised as a trade union, they 
had not allowed themselves to be run by the extremists. There 
was not a more soberly conducted trade union in the country. He 
was convinced its influence had been felt in the trade union move- 
ment and would be still more felt in the future. They were deeply 
interested In the training of engineers, and had had a sub-committee 
at work drawing up a report on methods of training. In the near 
future he hoped to sce some scheme adopted by which they would 
have an adequate supply of recruits to the supply industry, but not 
a flood. The best possible scheme would be one got out jointly by 
the employees, chief engineers and employers’ representatives. 


The SouTH EASTERN AND CHATHAM RAILWAY JOINT COMMITTEE 
have made an agreement with the London Electric Supply Cor- 
poration for the supply of electrical energy for the suburban lines 
which are to be electrified. 
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Wireless and Telephone Notes. 


NEW TELEPHONE CALL OFFICES have been opened in Oxfordshire at 
Nuneham Courtenay, Bletchington, Coombe and Freeland. 

The Daido Electric Power Co., of Nagoya, JAPAN, has asked 
for permission to establish a wireless system to connect its various 
generating stations and sub-stations. | 

The NEED FOR AN INTERNATIONAL LANGUAGE in wireless telegraphy 
and telephony was urged by Mr. A. Boyd Anderson at a meeting of 
the Edinburgh and District Radio Society last week. 

The РАСІРІС CABLE BOARD are inviting tenders for submarine 
cables between New Zealand and Fiji and between Sydney (N.S.W.) 
and Southport (Queensland). Some further particulars are given in 
our '' Tenders Invited " column. NN 

At a meeting of the RADIO AssocIATION, on Monday. the amalga- 
mation of the Wireless Manufacturers’ and Traders’ Association 
with the Association was agreed to, the name of the new Association 
to be '" The Radio Manufacturers’ and Traders’ Association, Ltd., 
by guarantee.” 

The next INTERNATIONAL TELEGRAPH CONFERENCE will be held 
in Paris in the spring of 1923. The last conference was held in 
Lisbon in 1908, and in the ordinary course of events a conference 
would have been held in Paris in 1915, but owing to the war it was 
postponed indefinitely. 

On the evening of the 8th inst. the International News Service 
of New York transmitted a fullelection servicefrom NEW YORK To 
SAN FRANCISCO by radio through the co-operation of the Radio 
Corporation of America. The report, it is stated, was transmitted 
efficiently to the newspaper offices in San Francisco, and was as 
fast as that obtained over land lines. \ 

A Reuter's message from Constantinople states that posters signed 
by Rafet Pasha have been placarded in the main thoroughfares of 
Constantinople advising the public “ not to place any faith in the 
alarmist reports of the LEAFIELD WIRELESS SERVICE, which are 
totally devoid of foundation." In addition to its ordinary work, 
Leafield broadcasts daily a service of British official press items. 


At one a.m., on Sunday, members of the MANCHESTER WIRELESS 
SociETY started a special series of tests with a 1 ooo W valve trans- 
mitter, calling 2FP and 1AW, two American amateur stations. 
The transmission lasted for 15 minutes, and consisted of test messages 
referring to the work in hand. These were repeated every hour 
until 6 a.m. The power was derived from d.c. generators in series 
with a total output of 2 500 V, and using two 450 W Marconi trans- 
mitting valves, a maximum radiation of 12 A was attained on the 
last transmission. Although 23 American amateur stations were 
registered, there was no acknowledgement of the transmissions. 
One special record was an amateur in California, who was only 
using about 750 W and radiating about 7 A. 


Miscellaneous 


The late Mr. W. C. KENNY, a director of the Barbados Electric 
Supply Corporation, has left estate valued at £14,119. 

The annual dinner of the INDUSTRIAL LEAGUE AND COUNCIL, 
which was postponed owing to the General Election, will take place 
on December 6th at the Holborn Restaurant, London. 

Local anthracite coal owners have given {1 ооо a year for five 
years to SWANSEA UNIVERSITY COLLEGE for the development of 
engineering and geological research in the anthracite coalfield. 


The “ Labour Gazette " states that since the beginning of 1922 
the stoppages of work owing to TRADE DISPUTES have involved over 
500 009 workpeople, and the aggregate duration of the stoppages has 
been nearly 20 000 000 days. 

In regard to the DISPUTE BETWEEN CONDUIT COMPANIES, reported 
on p. 550 of our issuc of the roth inst., we are asked to state that the 
company referred to is in no way connected with the Electrical 
Components, Ltd., of 88—90, Gt. Charles Street, Birmingham. 

The NEW X-RAY DEPARTMENT of the Manchester Royal Infirmary, 
which is claimed to be now one of the most fully-equipped depart- 
ments of the kind in Great Britain, was formally opened last 
Saturday by Sir Humphry Davy Rolleston, President of the Royal 
College of Physicians. 

Touring KINEMA EXHIBITORS IN THE PUNJAB must now apply to 
the Electrical Inspector to the Government for the examination at 
Lahore of their fittings and machinery, as no licences for performances 
will be granted in the future except on production of a certificate 
that fittings and machinery de not endanger public safety. 

LICENCES OF RIGHT have been granted to A. Collett for Patent 
No. 6098/15 for an improved electric generating set; and to the 
Soc. Lorraine des Anciens Etablissements de Dietrich et Cie. de 
Luneville for improved apparatus for driving magneto-electric 
ignition apparatus in connection with internal combustion engines. 

The 1923 edition of the ‘‘ Hardware Trade Journal Pocket Diary ” 
(Benn Brothers, Ltd., 8, Bouverie Street, E.C.4), which is now being 
issued to subscribers, contains 26 pages of valuable statistical 
information—details of licences, weights and gauges of metals, oil 
tables, electrical tables, discount tables, ready reckoners showing 
profits on returns, and so forth. А buyers’ guide and handy 
reference list to manufacturers and trade names, printed on thin 
paper, runs to well over a hundred pages, includes some thousands 
of entries, and is more representative than in any previous year. 
The Diary is an all-the-year-round business aid to all in the hardware 
and allied trades. 
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Imperial Notes. 


The Irarst (INDIA) INDUSTRIAL CORPORATION, which has an 
authorised capital of Rs. 100000, and for which the agents are 
R. R. Choubey Laxminarayan and Co., Itarsi, will require plant 
to generate electricity for supply in the town of Itarsi (G.I.P. 
Railway) and for driving saws.—Reider's Trade Service. 

The Government of MapRas has sanctioned the grant to Alfred 
Dickinson and R. D. Richards, on behalf of a syndicate in which 
Balfour, Beatty and Co. and the General Electric Co. are repre- 
sented, of a concession to use the water of the Pykara and Avarai 
Halla rivers, in the Nilgiris district, for the generation of electricity 
for industrial purposes.—Rewuter's Trade Service. 

The local authorities of Mount Albert, Mount Eden, Mount 
Roshil and Avondale have asked AUCKLAND (N.Z.) Council to 
extend the Auckland tramways to their districts. The matter has 
been referred to a committee, and upon receipt of their report the 
Council will formulate their policy in regard to the extensions and 


afterwards ask the ratepayers to vote the necessary financial. 


authority. 

The annual report of AUTOMATIC TELEPHONES (AUSTRALIA), LTD., 
for the year ended June 30th last shows a net profit of £8 463, com- 
pared with £6 018 for the previous year. A dividend of 10 per cent. 
absorbs £6 250, and £4 453 is carried forward. In view of the pro- 
` bability of tenders being called for further automatic exchanges, 
it has been decided to issue the balance of the authorised capital 
(£37 500) at par to existing shareholders. When these shares have 
been paid up the capital of the company will be £100 ooo. 

The report of the VICTORIAN RaiLWav COMMISSIONERS for the 
year ended June 30th last states that a marked increase in business 
has resulted from the electrification of various lines. The economic 
efficiency of electric train operation compared with steam loco- 
motive working has enabled an average increase of about 35 per cent. 
to be made in the number of trains scheduled, and the fast and 
frequent electric train service provided has resulted in considerable 
additional traffic. On 95 route miles of electrified line, out of a 
total of 145 route miles, the extra traffic due to electrification 
(after allowing for normal expansion) is estimated at about £170 000 
per annum, and the increase in the number of passengers at 124 per 
cent. Present indications are that the annual interest on the 
scheme will be offset by the increased traffic induced through the 
improved train service. 

The report of the ADELAIDE (S. AUSTRALIA) TRAMWAYS TRUST 
for the half-year ended July 31st last stated that a contract for 
50 drop centre bogie saloon car bodies was in progress. The 
permanent way contract for the extension to Croydon was com- 
pleted, but the extension had not been opened for traffic. The 
duplicated ‘Enfield track had been opened. Contracts for the 
duplication of the Kingswood track and portion of the Currie Street 
track were in progress. The delivery of the new turbo-alternator 
was four months overdue at the date of the report, owing to the 
engineers' strike in England, but practically the whole of the new 
boiler house plant had been delivered. Revenue for the half-year 
was {291 808 3s. 10d., and operating expenses were £202 173 os. 8d., 
leaving £89 635 3s. 2d., and after provision for reserve for renewals 
(£11 381 15s. 2d.), interest, paymentto the Government off advance 
for construction, and interest on purchase money for horse car 
systems, there was a net surplus of £10 938 7s. 6d. 


Large Electrical Contracts. 


It is announced in the '' Times " that the contracts have now 
been let for the electrification of the GLENCOE-MARITZBURG SECTION 
of the NATAL RaiLWAY. The contracts involve an expenditure of 
nearly {4500000 and have been secured by the Metropolitan- 
Vickers Electrical Co. (nearly £1 ooo ooo), C. A. Parsons and Co., 
Babcock and Wilcox, British Thomson-Houston Co., Telegraph 
Manufacturing Co., A. Reyrolle and Co., South African General 
Electric Co. Contracts aggregating {100 ooo have also been awarded 
to Siemens Brothers and Co., for automatic telephone exchange 
equipment. It is gratifying that these orders have been received 
in the face of severe American and German competition. No 
further details are yet to hand. 


Forty Years Ago. 
* The Electrician,” November 25th, 1882. 

ELECTRIC Ілснт IN LivERPOOL.— The jewellery shop of Mr. W. L. 
Lawson, at 40, Lord Street, Liverpool, is now lighted by electric 
lamps. The lights are supplied by the Lancashire Maxim-Weston 
Co., of Peter’s Lane, Liverpool. : 

ELECTRIC LIGHTING IN GHENT (BELGIUM).— The Edison Co. in 
Belgium have fitted 60 incandescent lamps in the offices and works 
of Messrs. De Smedt and d'Hanis in Ghent. They are said to work 
well, and to cost less than the gas hitherto burned. Our readers 
must remember, however, that gas on the Continent is very dear. 

ELECTRIC INTERCOMMUNICATION ON TRAINS.— À good illustration 
of the need of this mode of intercommunication between passengers 
and guards was afforded on a German railway the other day whilst 
travelling between Lottringhausen and Hörde Stations, near 
Dortmund, in Westphalia. A fire broke out in a carriage of the 
train, the fire increased as the train progressed, and it was only by 
dint of much shouting that the unfortunate passengers at length 
attracted the attention of the guard, and were released from their 
perilous position. 
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Foreign Notes. 


For the first half of the current year the directors of the COMPANIA 
ITALO-ARGENTINA DE ELECTRICIDAD, of Buenos Aires, have 
decided to distribute an interim dividend of $5 m/n per share. 

Philips’ Glowlamp Works, Ltd., of Eindhoven, Holland, have 
established ELECTRIC LAMP WORKS in WARSAW, which will be owned 
and operated by the Philips’ Polish-Dutch Electric Lamp Factory. 

Of the 3000 OIL WELLS IN CALIFORNIA, 900 are using electric 
pumps, and owing to the economy of the electric drive, it is antici- 
pated that within the next year or two the remaining wells will be 
electrified. 

A large new ELECTRIC CRANE has been erected at the port of 
Graengesberg (Sweden) by the Graengesberg Company. The crane 
was supplied by an American company and loads ore at the rate of 
nearly 150 cars daily. 

A concession is to be granted for two UNDERGROUND ELECTRIC 
RAILWAY LINES at BARCELONA. Enquiries relating to supply of 
material should be addressed to Don Enrique Ochasan, Director del 
Banco de Vizcaya, Bilbao.—Reuter's Trade Service. à 


The Hague-Leyden Section of the AMSTERDAM-ROTTERDAM 
railway is being adapted for electric traction on the d.c. r 500 V 
system. The Bergmann Elektricitatswerke, of Berlin, have secured 
the contract for the supply of the cables and other equipment. 

The prices of AMERICAN INCANDESCENT ELECTRIC LAMPS were 
reduced on October 1st. The reduction, which averages 20 per cent. 
for gasfilled lamps, follows a drop of то per cent. in April, and should 
stimulate the demand for electric lamps during the lighting season. 

The DETROIT, TOLEDO AND IRONTON RAILROAD is to be electrified 
by Mr. Henry Ford, owing to the difficulty in transporting coal. 
The electric generating plant will be erected at the mine, and energv 
will be transmitted to the railroad, the terminus of which is 200 
miles from the mine. | 


It is announced that the ELECTRIFICATION OF THE TOKAIDO 
(JAPAN) Raritway will be commenced next year. Of the 291 
locomotives required, nine will be used for special and 46 for ordinary 
express trains, 107 for local goods and mineral traffic, 48 for express 
and heavy goods and mineral trains, and 81 for shunting. 

Two large oil companies in GALICIA are making experiments in 
the use of electricity for drilling, and according to a statement of 
Mr. Albert Miller, at last week's meeting of the Institution of 
Petroleum Technologists, the work of changing over a number of 
wells at present using steam-power to electricity is in progress. 


According to the '' European Commercial," the Prime Minister 
of Italy (Signor Mussolini) has stated that the Government intends 
to take into immediate consideration the question of subsidising the 
construction of a SUBMARINE CABLE between ITALY and AMERICA. 
This project has been before the Italian public for some time, and 
a concession for laying and operating the cable has been granted. 

According to statistics published in the '' Electrical World," the 
AUGUST OUTPUT OF ELECTRICITY BY UNITED STATES POWER COM- 
PANIES created a record, and reached 4 386 ooo ooo kWh, or nearly 
nine million more than the June figures. This is considered to be a 
clear indication of an improvement in the industrial situation, 


- particularly as all classes of power users made increased demands 


upon the companies. 


What is said to be the LARGEST INCANDESCENT LAMP ever manu- 
factured, a зо ooo W gasfilled lamp, and developing 69 ooo c.p., 
was exhibited at the recent convention of the Illuminating Engineer- 
ing Society at Swampscott, Mass. The lamp was made at the 
National Lamp Works of the General Electric Co. for motion picture 


studio use. The filament is designed for 120 V and 250 A, and is 


made of tungsten wire! /,5 in. in diameter and 93 in. long in four coils. 


An improvement in the demand for AMERICAN ELECTRIC TRUCKS 
was reported during the past month. The leading makers state 
that sales are slowly increasing, and prospects are encouraging. 
One of the largest manufacturers has found it necessary to erect a 
service station in Long Island City at a cost of $250 ооо. As the 
result of further preference granted electric trucks, the cost of 
public liability and property damage insurance is now 25 per cent. 
lower than for other motors. Fire insurance rates also are much 
lower. The Electric Motor Truck Association of New York has estab- 
lished a school of instruction for drivers of motor trucks, and 
certificates will be issued to those who pass the test at the end of 
each course.—Rewuter's Trade Service. 

For the past three years our contemporary, the “ Electrical 
World," has been conducting an interesting CENSUS OF INDUSTRIAL 
ELECTRICAL PLANTS and of the consumption of electrical energy bv 
the various industries. In its issue of October 28th, an analysis is 
given of the position in Ohio, the second industrial state in the - 
country. In 1920 the total electrical energy consumed by industrial 
plants, mines and quarries was estimated at 2 820 452 ооо kWh, but 
in 1921 it was only I 936 540 ooo kWh, a decrease of 31.4 per cent. 
The iron and steel industry, the most important one in the state, 
showed a drop of 34:5 per cent. In того this industry consumed 
I 443 500 ooo. kWh., or 51:2 per cent. of the total for the state. 
There are 130 437 motors of ТІ 882 774 H.P. installed in the factories 
and mines, and 39:6 per cent. of these motors are under 5 H.P. One 
oí the iron and steel plants reported a motor of 8 ooo H.P., but only 
17 companies had motors of more than 1 000 H.P. Over 83 per cent. 
of the plants and mines use three phase 60 cycle current, nearly 
50 per cent. of which is generated by private plants. ` 


С 


616 | ^ "The Electrician. 


Tenders Invited and Accepted. 


UNITED KINGDOM. | 
TvNE IMPROVEMENT COMMISSIONERS, November 25th.—Three 
ar six months’ supply of incandescent and arc lamps, carbons, iron- 
mongery, castings, rubber and asbestos goods, etc. Tender forms 
from the General Manager, Bewick Street, Newcastle-on-Tyne. 
BIRMINGHAM CORPORATION, November 27th.—Extra high-tension 
switch panels and other apparatus. Specifications from the City 


_ Electrical Engineer. 


West DERBY GUARDIANS, November 27th.—Electrical stores 
and materials. Tender forms from Mr. G. W. Coster, Brougham 
Terrace, Liverpool. 

BARNES URBAN COUNCIL, November 27th.—Turbo-alternator, 
with surface condenser, rotary converter, switchgear, etc. Par- 


' ticulars from the Electrical Engineer. 


GLASGOW CORPORATION, November 28th.—2 500/3000 tons 


-B.S. section 8 steel rails, and 500 tons of fishplates, and also 1 200 


tons 5 in. rail, with 21 tons of fishplates. Specifications from the 
General Manager, Tramways Department, 46, Bath Street, Glasgow. 

MARYLEBONE (LONDON) Вокоосн CouNciL. November 29th.— 
Turbo alternator and condensing plant; water-tube boilers, fan- 
draught water cooling tower, and rotary converter plant. Specifica- 
tions from Mr. C. H. Smyth, Town Hall, Gloucester Place, W. 

MANCHESTER CORPORATION. December 4th.—Two 2500 kW, 
one I 500 kW and one 1 ooo kW rotary or motor converters, static 
transformers and switchgear; four automatically controlled 
500 kW rotary converters and static transformers, or, alternatively, 
motor converters complete with the necessary switchgear and full 
automatic equipment. Specification from Mr. F. E. Hughes, 
Town Hall, Manchester. 

EDINBURGH CORPORATION. December 4th.—One 500 kW con- 
verting set. Specification from Sir Alexander Kennedy, 8, Broad- 
way, Westminster. 

PaciFic CABLE Boarp, December 7th.—Bnitish manufacturers 
are invited to tender for the manufacture and laying of 1 313-75 
nautical miles of submarine telegraph cable between Auckland 
(New Zealand) and Suva (Fiji), and for the manufacture and laying 
on the same expedition of 539 nautical miles between Sydney 
(N.S.W.) and Southport (Queensland), making a total of 1 852-75 
nautical miles. Specification can be obtained at the offices of the 
Board, Queen. Anne’s Chambers, Westminster, S.W.1, or from 
Messrs. Clark, Forde and Taylor, 4, Great Winchester Street, London. 

County or LoNnpon ELECTRIC SuPPLY Company. December 
I9th.—Water tube boilers for Barking power station. Specifica- 
tions from Mr. F. C. McQuown, manager and secretary, Moorgate 
Court, Moorgate Place, E.C. 

AUSTRALIA. 

POSTMASTER-GENERAL’S DEPARTMENT, PERTH (W.A.). January 
17th.*—Telephone and telegraph apparatus, testing instruments 
and protective apparatus. Schedule W.A. 751. 


SOUTH AFRICA. 

MALMESBURY (S. AFRICA) MUNICIPAL COUNCIL. January 26th.* 
—Steam engines, boilers, suction gas engines and producers, or, 
alternatively, Diesel oil engine and accessories, two 5 kW d.c. 
dynamos, switchboard, cables, poles, battery and other require- 
ments for the municipal electricity supply undertaking.. 

BELGIUM. 

BELGIAN MINISTRY OF RaILways, MARINE, POSTS AND TELE- 
GRAPHS.*—Signalling apparatus, including electrically operated 
switch rods, clectric lanterns and supports for same, platforms, etc. 


Benn Brothers’ Other Journals. 


. Some Features of the Current Issues. 

THE CABINET MAKER.— “ Present Day Office Furniture "; '' Art 
in Trades Club Exhibition, New York " ; '' The Turners’ Company 
Prize Competition.” 

THE CHEMICAL AGE.—Special Instrument and Electrical In- 
stallation Number: '' The Control of Works Operations by Scientific 


Instruments '", by Dr. Leonard Levy; '' Practical Pyrometry in 
Chemical Works ”; ''Is Chemistry an Overcrowded Profession ? ” 
THE Gas WoRLD.—'' Commercial Service in the Gas Industry ”'; 
“The Right Use of Showrooms”; ''Demand for Sulphate of 
Ammonia." 
THE HARDWARE TRADE JouRNAL.—''Gaining the Customer's 
Interest "; ‘‘ Markets for Aluminium Ware " ; ‘ The Work of the 


Cost lron Research Association.” 


'" OLD CENTRALIANS ” (the Old Students’ Association of the City 
and Guilds’ Engineering College, London) have recently formed a 
Manchester Local Branch, and have arranged to hold a smoking 
concert and meeting at the Grand Hotel, Manchester, on Friday, 
December 1st, at 7.30 p.m. All old students of the College who 
are not members of the Association will be heartily welcome and 
are invited to join the Local Branch. Tickets, 2s. 4d. each, may 
be obtained from Mr. J. P. Clifton, “ Cargill,” Springfield Road, Sale. 


* Particulars from the Department of Overseas Trade. 
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New Companies. 


M. I. S., Lro. (185 652.)—Private company. Кер. Nov. roth. 
Cap. £50 ооо in £1 shares. To construct, develop, manage railways, 
tramways, electric light, telephonic, telegraphic and power supply, 
etc. Subscribers: P. Shepherd and R. S. Sawden. Sec.: A. E. 
Cave. Reg. office: Moorgate Court, Moorgate Place, E.C.2. 


R.MacuIRE, Ltp. (185714.)—Private company. Reg. Nov. 14th. - 
Cap. £1 000 in Z1 shares. To take over the business of an electrical 
engineer carried on by H. Maguire at 6, Witham, Hull, as “ H. 
Maguire and Co." First directors: H. Maguire, A. Gilboy (perma- 
nent director and chairman). Reg. office: 6, Witham, Hull. 


HEALTH MACHINES, Lro. (185 741)—Reg. Nov. 15. Cap. 
{2 ооо in 1 500 preference shares of £1 each and 10 ooo ordinary 
shares of rs. each. To carry on the business of electrical engineers, 
manufacturers of electrical apparatus and materials, etc. First 
directors : R. L. Urquhart and T. C. Hodgkinson. Reg. Office : 35, 
Westcroft Square, Hammersmith, W. 


LoNpoN ELECTRIC STORES, тр. (185 651.)—Private company. 
Reg. Nov. roth. Cap. £1 oooin £1 shares. To acquire the business 
carried on by W. A. Hunt, G. V. Ormsby and A. A. Byne, as the 
'" London Electric Stores." First directors: W. A. Hunt, G. V. 
Ormsby and A. A. Byne. Remuneration as fixed by the company. 
Reg. office: 23a, Oxenden Street, Haymarket, S.W.1. 


J. W. Forrows, Lro. (185 587.)—Private company. Reg. Nov. 8th 
Cap. £2 ооо in ХІ shares. To acquire the undertaking carried on 
by J. W. Follows at 30}, Chattaway Street, Nechells, Birmingham, 
and to carry on the business of manufacturers of capstan work for 
the electrical and engineering trades, etc. Subscribers: J. W. 
Follows (permanent managing director), and Mrs. M. Follows. 
Reg. Office: 30$, Chattaway Street, Nechells, Birmingham. 


HOLMES AND JAMES, LTD. (185 742.))— Private company. Reg. 
Nov.15. Сар. £1000 in {1 shares. To acquire the business carried 
on at 27, Freeman Street, Birmingham, as ‘‘ Holmes and James," 
and to carry on the business of electrical engineers, manufacturers 
of electrical accessories, fittings and appliances, etc. First directors: 


“Н. E. Holmes, Н. W. James, S. J. J. Vaughton, A. W. Boston. 


Solicitors: Freeland and Passey, 71, Temple Row, Birmingham. 


The capital of ко SUNDERLAND AND Co., given in our issue of 
Nov, roth, as £6000, should have been £10 000, 


Companies' Meetings, Reports, etc. 


The directors of SIEMENS BROTHERS AND Co. announce that they 
are unable to declare an interim dividend on the ordinary shares. 

THE Ever READY Co. (GREAT BRITAIN) have declared an interim 
dividend at the rate of 7 per cent. per annum on both the preference 
and ordinary shares. ` 

The directors of ;the BRirisH ELECTRIC TRACTION Co. have 
declared an interim dividend of 3 per cent. on the six per cent. 
cumulating participating prefcrence stock, and of 2 per cent. on the 
ordinary stock on account of the year ending March 31st, 1923. 


The accounts for 1921 of the NoRTH WALES POWER AND TRACTION 
Co. show a profit of £14315, from which must be deducted 
£12 992 for interest on debentures and /250 for interest on loans, 
leaving a balance of £1 073. With £659 brought forward, the total 
credit balance is £1 732. 

The profit and loss account of th: CAPE ELECTRIC TRAMWAYS for 
year ended June 30th shows a profit of £80 703, and after providing 
for debenture interest, redemption of debentures, and taking into 
account balance brought in, there is a net credit balance of {60 506. 
Thesum of £18 ooo has been transferred to reserve, leaving £42 506. 
The directors recommend a dividend of 6 per cent., free of tax, 
on the ordinary share capital, leaving £13 033 to be carried forward. 

The report of the WESTERN TELEGRAPH Co. for the year ended 
June 30th states that the revenue amounted to ќт 680 049, and 
working expenses to /839 045. After providing £32 747 for deben- 
ture stock interest, and £260 709 for income tax, corporation profits 
tax, and final adjustment of excess profits duty, there remains a 
balance of £547 549, to which is added £128 739 brought forward from 
June 30th, 1921, making a total of £676 287. The directors have 
transferred /250 ooo to the general reserve fund. Four dividends 
of 24 per cent. each have been paid, amounting to £311 895, making 
a distribution of 10 per cent., free of income tax, for the year, thus 
leaving a balance of £114 392 to be carried forward. 

The report of the INDIA RUBBER GUTTA PERCHA and TELEGRAPH 
Works Co. for the year ended August 315% last shows a net 
loss, after making provision for doubtful debts, etc., of £94 406. 
The balance brought forward, less dividends paid on the preference 
shares, is £22 998, and the directors have transferred £75 ooo from 
the reserve fund, making £97 998. After deducting the loss as 
above, there remains to be carried forward £3 592. The reserve fund 
will then stand at £140 722. The loss incurred is, it is stated, due 
to further depreciation in stock values and to conditions surrounding 
the tyre section of the business brought about by intense foreign 
competition. The Board regrets that the payment of a dividend 
on the ordinary shares is impossible, but with a return to more normal 
conditions it feels confident that the company will once more be put 
on à dividend-paying basis. 
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COMMERCIAL INTELLIGENCE. Notice of Intended Dividend. 


Receiverships. 


LIGHTING HEATING AND POWER INSTALLATION CO, 
LTD.—F. S. Burman, 29, Princess Street, Manchester, was. 
appointed receiver on November Ioth, under powers contained 
in debenture dated June 27th, 1922. 

MODERN ELECTRICAL SUPPLY CO., LTD.—F. S. Wilks, 31, 
Lombard Street, E.C., was appointed receiver on November 
6th, under powers contained in debenture dated March 2oth, 
1922. 

UNITED KINGDOM LIGHTING TRUST, LTD.—A. N. Harper, 
Austin Friars House, E.C., was appointed recciver on November 
13th, 1922, under powers contained in debenture dated Novem- 
ber 12th, 1919. 


Mortgages and Charges on Limited Companies. 


(Norm.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and in creditor. The Act also provides that every Company 

in making its annual Summary under the Companies Act, 
ише] the total amount of debt due from the Company in respect 


of all Mortgages or Charges. The following Mortgages and Charges - 


have been so registered. In each case the total debt prior to the 


t creation, as specified in the last available Annual Summary, - 


is also given—marked with an *—followed by the date of the 
Summary, but such total may have been reduced.) 


CARMARTHEN ELECTRIC SUPPLY CO., LTD.—Registered 
November 6th (by order on terms), £1 000 mortgage to T. 
Griffiths, Llain, farmer; charged on 8, St. David's Avenue, 
Carmarthen. */3 450. ' April 13th, 1922. 

CHINA AND JAPAN TELEPHONE AND ELECTRIC CO,, 
LTD. (late CHINA AND JAPAN TELEPHONE CO., LTD.), 
London, E.C.—Registered November roth, £37 ‚оо debentures 
part of {50 ооо; general charge. *{12 500. May 23rd, 1922. 

HINDHEAD AND DISTRICT ELECTRIC LIGHT CO., LTD.— 
Registered November ioth, {150 debentures, part of amount 
already registered ; general charge. */4 750. July 11th, 1922. 

WHITSTABLE ELECTRIC CO., LTD.—Registered November 
8th, Хто ооо debentures and premium of 5 per cent. secured 
by trust deed dated October 27th, 1922; general charge. 
*/ 5 366 13s. 4d. December 23rd, 1918. 


Private Meetings, etc. 


[Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.] 


BELL BATTERY CO., LTD., Laburnum Grove, Ilford, Essex.— 
The statutory meeting of creditors in this voluntary liquidation 
. was held on Tuesday, when a statement of affairs was presented 
showing total liabilities {6 249, and assets £315, from which 
had to be deducted £40 preferential claims and £800 debentures, 
which left no assets available to meet the claims of unsecured 
creditors. So far as the shareholders were concerned, there 
was stated to be a total deficiency of £15 873. After discussion 
it was decided to leave the matter in the hands of the liquidator, 
Mr. F. Wilcock, C.A., of 1, Great Winchester Street, E.C. 
The following are creditors :— Electrical Engineering and Equip- 
ment Co., Ltd., £678; Le Carbone, £31; Grey and Martin, 
Ltd., £25; Fullers United Electric Co., £36; M. Seligman, £697 ; 
Edenborough, £300; Cornelis, £100. 


London Gazette. 


The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Company Winding Up Voluntarily. 
THE “ WATT ” ELECTRICAL CO., LTD. 


Bankruptcy Information. 

PERRIN, Francis Leopold, 57, Не Road, Northamp- 
ton, also 5, College Street, Northampton aforesaid. Electrical 
engineer. First meeting, November 30th, i: a.m., Official 
Receiver's office, The Parade, Northampton. Public examina- 
tion, December 5th, 10 a.m., County Hall, Northampton. 


Notices of Dividends. 

HALLETT, Graham Moore, 7, King Street, Frome, electrical 
engineer. Amount per £, Is. 21d. First and final. Payable, 
November 28th, 18, Nicholas Street, Bristol. 

MARTLAND, Frederick James, Albion Yard, Millgate, Wigan, 
under the style of FRED MARTLAND AND CO,, electrical 
engineer. Amount per 7, 2s. 22d. First and final. Payable, 
November 24th, Offices of the Official Receiver, 11, Dale Street, 


Liverpool. 


HURWORTH, Walter, and WATMOUGH, Arthur Appleby, carry- 
ing on business under the style of H URWORTH, WATMOUGH 
AND CO., 41, Town Street, Horsforth, and 1, Back James’ 
Street, Harrogate, electrical engineers. Last day for receiving 
proofs, December 4th. Trustee, H. C. Bowling, Official 
Receiver in Bankruptcy, 24, Bond Street, Leeds. 


Partnership Dissolved. 

BRIGHT AND COX (William Reynold BRIGHT and Sidney 
Douglas COX), electrical engineers, Elmdale Road, Palmer's 
Green, Middlesex, by mutual consent as from November 6th, 
1922. Debts received and paid by S. D. Cox. 


Bankruptcy Proceedings. 

SWIFT ELECTRICAL LID., 6, Cork Street, Old Bond Street, 
W. Inthiscompulsory liquidation (see ELECTRICIAN, 27/10/22, 
p. 495), the Official Receiver has issued a summary of the 
statement of affairs, showing liabilities £2 745, of which ұт 959 
are expected to rank, and estimated net assets /280, after 
providing £50 to meet the claim of a preferential creditor and 
£736 that of the @ebenture holder. А deficiency of {1 679 is 
accordingly disclosed with regard to the creditors, while in 
relation to the contributories a tetal deficiency of £2 479 is 
shown. 


Books Received. 


“Die Wissenschaftlichen Grundlagen der Elektrotechnik.” 

By С. Benischke. (Berlin: Julius Springer.) Pp. xvi +682. 18s. 
‘ Journal of The Institution. of Electrical Engineers." Vol. 60. 

No. 312. August, 1922. (London: Е. and F. N. Spon) тоз. 6d. 

"La Radiotéléphonie." By Carlo Toché. (Paris: Gauthier- 
Villars et Cie.) Рр. 98. ro їг. | 

“ Molecular Physics." By J. A. Crowther, M.A. 3rd Edition. 
(London: J. and A. Churchill.) Pp. viti+189. 7s. 6d. 

“ Radio Phone Receiving." Edited by Erich Hausmann, Sc.D. 
(London: Constable and Co.) Pp. vii+183. 9s. net. 

" Railway-Signalling: | Automatic." By F. Raynar Wilson, 
London: Sir Isaac Pitman and Sons). Pp. xiii-- 116. 2s. 6d. net. 

“Tentative British Standard Specification for Dimensions and | 
Resistances of Enamelled Plain Copper Wire for Electrical Instru- 
ments and Apparatus." Issued by the British Engineering Stand- 
ards Association. No. 156, 1922. (London: Crosby Lockwood 
and Son.) Рр. 8. 15. net. Post free, 15. 2d. . 

“La Force Motrice Electrique dans l'Industrie." By Eugène 
Marec. (Paris: Gauthier-Villars et Cie.) Рр. 614. 55 fr. 

“ The Theory of Allotropy." By A. Smits, Ph.D. Translated 
by J. Smeath Thomas, D.Sc. (London: Longmans Green.) 
хіі 397. 21s. net. 


The net profit of the BocorA TELEPHONE Co. for the year ending 


‘June 30th amounted to £6 279, making available £8 024, subject 


to corporation tax. 


Prices of Metals, .Chemicals, etc. 


Turspay, November 21 
Price. Inc. Dec. 


Best Selected e. per ton {66 o o IOS. 
Electro Wirebars .. T £71 5 о — 
H.C. Wire, basis .. per Ib. ·ов. rojd. — 
Sheet A os. 10d. — 
Phosphor Bronze Wire ( Telephone)— 
Phosphor Bronze Wire, 
basis 


.. per lb. 1з. 2id. — — 
Brass 60/40— HT 
Rod, i ee H 7d. mares meet 
Sheet, basis ee ry) 93d. vr m 
Wire, basis . rm, Iojd. — = 
Pig Iron— 


wire, basis 8S.W.G. ,, £18 о o — D 
Lead Pig— 
English » £27 10 о — — 
Foreign or Colonial й £26 о о — 55. 
Tin— 
Ingot os ee ve £178 то о — £4 о о 
Wire, basis .. per lb. 2s. 454. — ad. 
Aluminium Ingots .. perton {100 о о — — 
Spelter .. bs . 9 £38 5 6 — 17s. 6d. 
Mercury ex T | pet bottle {12 5 о 
Sulphur (Flowers) —Ton {9 Sodium Chlorate—Per Ib. m 
„ (Roll-Brimstone)—perton Sulphuric Acid (Pyrites, 168°) 
£8 103. per ton, £7 103. 


Sodium Bichromate.—Per lb. 44d. Copper Sulphate.— Per ton. 
Boric Acid (Crystals). Per ton £55. £26 
Rubber.— Para fine, 1s. 1}d.; plantation 18 latex. 1s. oid. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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Patent Record. 


SPECHFICATIONS PUBLISHED. 


The following abstract from some of the Specifications recently published has been 
Specially compiled by Mrssrs. Mrwaurs, ELLIs AND Co., Chartered Patent Agents, 


70 and 


72, Chancery Lane, London. W.C. 


185 580 Воовхе, W. Н. Electrodes for arc welding and metal cutting and process 


185 581 


185 598 
185 599 


185 610 


185 650 
155 674 


135 682 


172 967 
4 


135 797 
155 Sor 
185 808 


135 810 
185 513 


165 733 
135 S31 


185 832 
135 542 


185 847 


185 848 
104 743 


135 554 
INS 855 
155 ^66 


I55 370 
155 S71 


135 875 


30 247 
30 260 


30 262 


. 30 302 


39 535 
39 599 
39 352 
39 372 


30 411 


30 437 
30 447 


30 450 
30 456 
30 466 
30 467 
30 405 
39 469 
39 470 
30 471 
30 493 


30 501 
30 516 


30 52I 
30 522 


30 558 
39 559 
30 575 
30 576 
30 552 


30 $83 
зо 59% 


зо боб 
$0 017 


for making same. (19/7/21.) 

Ісклміс ErEcrRIC Co., Lrp. (CurLER-HAMMER MANUFACTURING Co.) 
Electric generating plants or systems. (20/7/21.) 

Spicer, W. J., апа Rocers, T. S. Electric horns. (29/7/21.) 

BROTHERS E. J.. and Tucker AND Co. Lro., J. Н. Interlocking-devices 
for electric switches. (30/7/21.) (Addition to 164 451.) 

Pattison, M. J., and ELeEcTRO-MECHANICAL BRAKE Co., Lrp. Electric 
controllers, (12/8/21 ) 

СкоѕнЕЕ, W. A. Electric sound-producing borns. (29/9/21.) 

SIEMENS Bros. AND Co., Ltp., and Berry, J. Impulse transmitters for 
automatic and semi-automatic telephone systems.  (4/11/21.) 

Price, W. A. Electrical switching or commutating devices. (2/6/21.) 
(Divided application on 172 39r.) 

Le Тл, F. W. (WESTINGHOUSE ELECTRIC AND MANUFACTURING Co.) 
Electric. inotor-coutrol] systems, (14/12/21.) (Convention date not 
grantcd.) 

Panza, l. Electrical footwariners for use in vehicles. (31/1/21.) 

Derry, R. H. Electrically operated. stop-motions for textile and other 
machines. (27/4/21.) (Divided application on 183 147.) 

Ho oiy k and MEASUREMENT, тр. Elcctgjc measuring-instruments. 
(53/21, 

МатнЕс, G. А. Oscillating valve relays. (12/3/21.) 

WESTERN ELrcrRIC Co., Lro. (WESTERN ErtEcrRIC Co., Іхс.). High- 
frequency multi-plex signalling-svstem. — (10/5/21.) 

GanBUTT, W. O. Electric accuinulators, — (11/5/21.) 

STIGANT, S. A., and Јонхѕох AND РниллР5, Lro. Transforming an alter- 
us electric supply to a supply having a larger number of phases. 
(12/5/21.) 

ou Ar t (AIKENS, W. ].). Process for the clectrolvtic refining of 
tin. (31/5/21. 

Amos, A. W., Ltoyp, W. E., and LLovp, A. L. Electric alarms. (2/6/21.) 

Јохіз, E. H., and AtLov WELpING Processes, Lro. Electrodes, welding- 
rods, and soldering-stieks. — (3/6/21.) 

WrstERN Evecrric Co., Lro. Automatic telegraph systems. (1/7/20.) 

Bnirisu INSULATED AND HELSUY Carles, Lto., Сог, Е. A., and LEICESTER, 
H. Fitting for clamping and connecting electric cables in wiring and the 
like systems, specially applicable for connecting and earthing metallic 
sheathed cables. (10/6/21.) 

HawNpLEv, P. B. Electric fuses and fuse boards. (10/6/21.) 

Pearson, К. E., Craig. E. N.. and Duretco, ть. Electrolytic treatment 
of metalliferous materials containing tungsten or molybdenum, (11/6/21.) 

BRirisu THomson-Hovuston Co., Ltp., and Younc, A. Р. Fly-wheels for 
use as the rotors of magneto-clectric machines, — (13/6/21.) 

WiisTLECROFT, А. W. Electric calling-devices. — (13/6/21.) 

Kaxpo, К, Method and arrangement for increasing the efficiency of alter- 

‚ hating current power-trausmis-ion plants,  (16/8/18.) 

Tucker, J. B. Electric plug-and-socket connections. — (14/6/21.) 

Copp, L. B., and Martin, C. Electric lamp holders and adapters. (15/6/21.) 

Porrak, J. E. (NAAMLOOZE VrNNOOTSCHAP HENGELOSCHF ELECTRISCHE EN 
MECHANISCHE APPARATENFABRIEK ‘ HEEMAF''),. Safety or protecting 
arrangemenets for use in connection. with electric switches, electrical 

_ Installations, or the like. (17/6/21.) 

SHERRILL, S, T., and AM-O-MrTER Со. Electric current detectors. (21/6/21.) 

WESTERN Evectric Co., LtD. (WESTERN Exectric Co., INC.). Selectively- 
operable devices for selective sigualling-systems.  (22/^/21.) (Addition 
to 117 170.) | 

К ахѕғовр s B. (Soc. ЕкАХСА15 Rapio-EtEcTRIQUE). Electrical relays. 
(24/0/21. 


APPLICATIONS FOR PATENTS. 


November oth. 


К. A. Garrowsav. Electric gravity contact signal lamp. 

C. Е. WrsrERBY, А. Davison and Н. Sr. J. Warp. Resistance for wireless 
and other electric sets. 

CaLLENDER's CABLE Construction Co. and S. J. Bryce. Electric bonding 
junction boxes for metallic sheathed wires, с. 

F. W. V. FitzGeratp. Means for simultaneously receiving and transmitting 
a number of wireless messages. 

TvER AND Co. and J. W. Punter. Polarised electro-magnets and their 
application to railway block instruments, ete. 

CHLORIDE ELECTRICAL Storack Co, and Н. DEAN. Gauges for indicating 

. condition of accumulators, 

S. SHERMAN. Electric signs. 

November 7th. 

T. Putecrps. Electric light fittings. 

W. Preston. Electric switches. 

C. B. PINKERTON and P. A, Lotubury. Cleaning and lubricating device for 
electrical machinery, ete. | 

Г. Berkovi. Holdess for lamp balbs. 

Н. AND A. M. Dickinson. Electr§eilinstrument for detection of smoke in the 
atmosphere. 

METROPOLITAN-VICKERS ELECTRICAL Co. Turbine blading. 

BRITISH Рномѕох- Ноозтом Со. Wuminating devices. 

SIEMENS AND HALSKE Акт. Ges. Telephone systems. (2/1/22, Germany.) 

Т. B. Bower. Wireless telegraphy. 

GES. FUR DRAHTLOSE TELEGRAPHIE. — Mcans for generating electrical oscilla- 
tions. | (14/2/22, Germany.) 

GES. FIER DRAHTLOSE lELEGRAPHIE, Valve amplifiers for electric oscilla- 
tions, (19/11/21, Germany.) | 

STELING TELEPHONE, ETC., Co.. and F. С. BELL. Employment of thermionic 
Valves in radio communication, ete. 

H. Ness and L. Е. ХокиЕн. Meany for indicating interruptions in ignition 
circuits, 

L. Ѕснмірт. Telephone apparatus. 

November Sth. 

К. C. GRasEBv. Electro-maynetic device for use with petrol engines, ete. 
ATELIERS DE CONSTRUCTIONS ELECTRIOVES DE CHARLEROI. Connections 
between co-axial armatures of rotating machines. (8/11/21, Belgium.) 

Brook, Hirst AND Co. and J. A. Hirst. Motor starters. 

RELAY AUTOMATIC TELEPHONE Co. and G. H. Bryant. Automatic telephone 
Stems, ete, 

G. C. Aimer. Wireless apparatus, 

G. C. Amer. Wireless inductance coils. 

Brirtsuh THomson-Housron Co., G. О. Watson and E. B. Turres. Motor 
control] apparatus. 

Bririsn Гномѕох.Носѕтох ELEcrRIC Co. (GENERAL ELEcTRIC Со.). Insu- 
lating composition, 

ROSE STREET FOUNDRY AND ENGINEERING Co. and S. Н. GORDON. Rotary 
clectrodes for metal welding. 

G. L. Joxrs, Adapting electric bell installations for use as fire alarms. 

Soc, DES ETABS.GRAMMONT. Soft iron tele-compass. (28/12/21, France.) 
А November gth. 

WILKINS AND WRIGHT and J. Н. Hewitt. Switches. 

E. Т. Baker., Pliers for electric welding. 


November 24, 1922 


go 636 W. AITKEN. Automatic telephone systems, etc. 

зо 640 P. S. Brook and J. Hirst. Safety devices for switchgear. 

зо 648 T. Ріссотт AND Co. Pliers for electric welding. 

30 667 G. F. BanRRINGTON. Variable electrical condensers. 

зо 669 M. J. RatLiNG and А. V. Cannon. Electric burglar alarms. 

30 680 Soc. DES ErABs. GAUMONT. Soft iron tele-compass. (24/3/22, France.) 

Е November 10th. 

30 713 A. M. TavLoR. Single conductor or multi-concentric cables. 

30 723 Н. W. Cox. Motor starting switches. = i 

30 728 H. P. Warp. Inductance coil. ' 

30 732 SWITCHGEAR AND CowaNs and E. D. Ropway. Electric fuses. 

30733 E. N. Bray, тр. Contactor starting switches. - 

30 742 and зо 744 RaDIO-COMMUNICATION Co. and J. Scort-Taccart. Wireless 
receiving systems, etc. - 

30 743 Ranto-CoMMUNICATION Co. and N. Lea. Electric circuits for thermionic 
valves, 

30 745 Капо Press, Lro.. and P. D. Tyers Grid condensers, leaks, etc. 

30 753 J. B. NowrawN. Receiving apparatus for radio signals, 

30 759 H. G. Hucues апа L. G. PREsTON. Meens for supporting filaments in ther- 
mionic tubes. 

зо 783 M. Rocuer. Electric pocket lamps. 

30 790 M. pE Contnck. Arc welding. (1if/tr 21, France.) 

30 792 T. J. Sims. Device for wireless telegraphy etc. 

зо 803 METROPOLITAN-VICKERS ELECTRICAL Co. (WESTINGHOUSE ELECTICAL AND 
MANUFACTURING Co.). Lightning arresters. 

зо 806 B. G. Carver. Wireless receiving apparatus. 

зо 808 W.Crankand J. S. Witsos. Transmitters for electric recording and signalling 
systems. 

30 810 C. Dippin. Means for using wireless receiver with gramophone, ctc. 

30 821 BRirisu Тномѕом-Носѕтох Со and G. О. Watson. Electric ship propulsion. 

30 828 EASTERN [TELEGRAPH Co. and B. Davies. Electric cables. 

30833 S. LiNpET. Transmitting and receiving apparatus for telegraphy, etc. 
(1/12/21, France.) х 

зо 845 Т. C. Cores. Electric lighting systems for vehicles. 


November rth. 
зо 904 MaRcONI'S WIRELESS TELEGRAPH Co. Receiving signals. (12 11 21, U.S. 
30922 S. G. Frost. Electric generators for signalling. 


Arrangements for the Week. 


FRIDAY, NOVEMBER 24th (To-day). 
PuvstcaL Soci&TY ОР LONDON, 
5 p.m. At the Imperial College of Science, South Kensington. * The Theory 
of the Singing Flame,'' by Mr. E. G. Richardson, 
“ Vibration Galvanometers with Asymmetric Moving Systems,” by Prof. 
R. L. Jones. 
Demonstrations of ''Some Practical Applications of the Gyroscope,” by 
Mr: P. Schilowsky. 
EDINBURGH ELECTRICAL SOCIETY. 
8 p.m. At the Philosophical Institute, 4, Queen Street, Edinburgh. “ Overhead 
Transmission,” by Mr. J. Walker. 
SovrH WALES INSTITUTE OF ENGINEFRS’ ExuiBiTION, CARDIFF. 
In the Institute's Lecture Hall. “ Electro-Farming or the Applications of 
Electricity to Agriculture,” by Mr. R. Borlase Matthews. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 (m At 39 Victoria Strect, London. ‘ Notes on Waterworks Plant in 
ndia," by Mr. F. E. Murrell. 


MONDAY, NOVEMBER 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS (LIVERPOOL SuB-CENTRE). 

7 Р.т. At the University, Brownlow Street, Liverpool, The late Dr. Kapp's 
Paper on * The Improvement of Power Factor." To be read by Prof. 
Miles Walker . 

INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-EASTERN Locat CENTRE). 

7.15 p.m. At Armstrong College, Newcastle-on-Tyne. ' Domestic Load Build- 
ing: A Few Suggestions upon Propaganda Work," by Mr. W. A. Gillott. 

Royal SOCIETY OF ARTS. 

8 p.m. At John Street, Adelphi, London. '" Brown Coal and Lignites,"’ by 
Prof. W. A. Bone. 

BRADFORD ENGINEERING SOCIETY. 

7.30 p.m. At Bradford Technical College, Bradford. ‘ Some Recent Develop- 
ments of Powdered Coal Firing." by Mr. J. S. Atkinson. 


TUESDAY. NOVEMBER 28th. 
Е.Е. (SoutH MIDLAND CENTRE). STUDENTS’ SECTION. 
Debate on “ Rotary Converters v. Mercury Arc Rectifiers.” 
INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-WESTERN CENTRE). 
7 p.m. At the Engineers! Club, Albert Square, Manchester. Paper on *' The 
Improvement of Power Factor.” by the late Dr. G. Kapp. To be read by 
Prof. Miles Walker. | 
NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS AND ASSOCIATION ОР 
ENGINEERS-IN-CHARGE, 
7pm. At St. Bride's Institute, Bride Lane, London. Joint Lecture, * Where 
the Electrical Contractor and the Resident Engineer fail respectively when 
Dealing with Electrical Plant," by Capt. А. E. Penn and Mr. T. Н. Windibank. 
JvNioR INSTITUTION OF ENGINEERS (NORTH EASTERN SECTION). 
7.15 p.m. At Armstrong College, Newcastle. *“ Notes on Iron Foundry 
Practice,” by Mr. E. F. Oaktord. 


WEDNESDAY, NOVEMBER 29th. 
INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall. Caxton Street, London. “ Britain's Industrial 
Problems,” by Mr. J. Ellis Barker. 
RovaL SOCIETY OF ARTS. 
8 p.m. At John Street, Adelphi, London. ‘ The Hot Wire Microphone and 
its Applications to the Problems of Sound,’’ by Major W. S. Tucker. 


THURSDAY, NOVEMBER 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS. | 
6 p.m. At Savoy Place, London. * Domestic Load Building: A Few Sugges- 
tions upon Propaganda Work,” by Mr. W. A. Gillott. 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 


FRIDAY, DECEMBER Isr. 

7.30 p.m. At Caxton Hall, Cax'on Street, London. Salesmanship Conferences. 
Lecture (second. of series of three) on '* Theory and Practice of Salesman- 
shipin Relation to the Electrical Industry,” by Mr. Wallace Attwood. 

, JUNIOR INSTITUTION OF ENGINEERS. 

7.30 p.m. At 39, Victoria Street, London. “ Machines used in Magnetic Separa- 

tion," by Mr. H. G. Brown. 


The Editorial, Advertisement and Publishing Offices of "' Tum 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Твів- 
grams ı Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to " THE ELECTRICIAN " és {1 5 o per annum 
іп the United Kingdom and {1 10 о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
tisement copy and blocks should be received on the Friday preceding 
date of publication, 
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Notes of the Week. 


Long Distance Telephony. 

READERS of THE ELECTRICIAN will be interested to learn 
that the first steps have been taken towards the establish- 
ment of an international telephone authority on the lines 
suggested by Mr. FRANK GILL in his recent presidential 
address to the Institution of Electrical Engineers, M. PAUL 
LAFFONT, the French Minister of Posts, Telegraphs and 


Telephones, proposes shortly to invite the technical admini- 


strators of the western European countries and of the 
Mediterranean seaboard to consider the questión of estab- 
lishing on a commercial basis a practical system of long- 
distance telephoning on the international trunk lines. It 
appears from a recent article in “ Le Matin ” that the 
greatest interest has been taken in France in Mr. GILL’s 
proposals, and M. Larrowr feels that from her geographical 
position she should make the first move. While we 
hope that every support will be given to the French 
_authorities, we do not care much who makes the first move 
so long as something is done quickly. 


A 1000000V Transmission Line. 

AN increasing amount of attention is being devoted by 
American electrical engineers to high-voltage transmission 
problems and water-power development. In two papers, 
read before the meeting of the American Society of Civil 
Engineers last month, the possibility of transmission 
at 1000000 V was considered, and both authors, 
Mr. Е. W. PEEK, jun. and Prof. Harris J. RYAN, 
stated that it would be necessary to have a minimum of 
тоо 000 kW of power per circuit before transmission at this 
high voltage would be economically feasible, owing to the 


| e 
great cost of the lines and apparatus. 


Such transmission 
lines should have tubular conductors 6 in. in diameter, 
spaced 30 ft. apart on 20 ft. insulators on towers about 
200 ft. high. No doubt the limitations on the commercial 
use of higher voltages than those in operation at present 


(the highest transmission pressure is 220 ооо V) will not 


be due to engineering difficulties, but rather to the 
location ої the sources of, and markets for, the power. 
At all events it is significant that American engineers, 
who have always been pioneers in power transmission, are 
seriously discussing the possibility of r ooo kV lines. 
Though there have been great developments in power 
distribution, followed by industrial expansion in California, 
it is probable that future progress will be even greater. 
The whole of the Pacific coast is within 500 miles of 
the extensive water-power resources of Colorado and 


‘Columbia, and we have no doubt that efforts will be made 


to overcome transmission obstacles, in order to find suitable 


markets for the power. 


The North Wales Inquiry. 

AS we anticipated in our issue of November 3rd, the 
second inquiry into the reorganisation scheme for the North 
Wales and Chester District proved a somewhat protracted 
business. There was a brave array of counsel, solicitors, 


town clerks, accountants and other officials, and the three 


commissioners had to listen to arguments and evidence, 
much of which should have been produced at the 
first inquiry. We are afraid, however, that the reason 
for the flow of verbosity lies mainly in the form of the draft 
scheme prepared by the Commissioners. It appeared to 
us to be somewhat crude in form, with peculiar and involved 
proposals for the division of powers and duties between 


an unduly large Joint Electricity Authority and the North 
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Wales Power Company. As the result of the present 
inquiry certain amendments are to be made in the scheme, 
and it is also probable that the Chester area will be formed 
into a special sub-district with power to provide for its 
own requirements. In view of the evidence of Mr. J. H. 
RIDER (reported in another column).we think this is the 
fairest and most satisfactory way of dealing with the 
opposition of Chester Corporation. It has modern 
generating plant, both steam and hydro-electric, and has 
also provisionally purchased the plant at Queen's Ferry 
from the Government. The proceedings seem to us to 
show that a greater measure of agreement between the 
parties must be reached before the first inquiry is held, 
and only questions of detail and minor points as to clauses 
must be left to the second public investigation. Otherwise 
the delay and expense involved will cause a reaction, and 
there will be a demand for a cheaper and more expeditious 
methods of re-organising electricity supply. | 


Mechanical Engineers and Electric Locomotives. 
In the adjourned discussion on Sir VINCENT RAVEN'S 
paper at the Institution of Mechanical Engineers on 
Friday, November 17th, the speakers definitely resisted 
the usual temptation of comparing the relative advantages 
of electric and steam locomotives and trying to draw some 
definite conclusion from the result. As will be seen from 
the account we give elsewhere, the points discussed were 
mainly technical, and often, such as those raised by Col. 
CogrEZ-LEIGH and Mr. DALZIEL, important. But the 
most pregnant suggestions came from Mr. C. H. MERZ, who 
said it was desirable to be clear as to the purpose which 
mechanical engineers had in view, and from Col. H. E. 
‘O'Brien, who doubted whether everyone was prepared to 
accept a particular engine as standard. The object which 
mechanical engineers have in view is the perpetuation of 
the steam locomotive. And it must not be thought that 
their case is a weak one. They have the experience ; they 
know how to design a machine which will clear bridges and 
tunnels, run round reserve curves steadily, work economi- 
cally and efficiently, and generally behave as a locomotive 


ought. 


How Electrical Engineers Can Get Experience. 
ELECTRICAL engineers have not this experience, and they 
can only get it in one of two ways. By experimenting in a 
practical way until they find a solution—a method which 
would be both costly and retrograde—or by enlisting the 
help of mechanical engineers who know what is what. 
This is obviouslf the better way. In the case of the 
North-Eastern Railway the problem has not really arisen. 
Sir VINCENT RAVEN has used his mechanical experience in 
designing an electric locomotive, and though the efficiency 
he gave, 81 per cent., seems to be improbably high he has 
every reason to befpleased with the result. But this is the 
beginning of the story only. Both mechanical and electrical 
engineers will watch the performances of these engines 
with interest, and we hope that every effort will be made to 
improve them. Forgat the beginning of what is going to 
be a very difficult question it is useless and inadvisable to 


talk of standardisation. 


Railway Amalgamation and Electrical Staffs. 

THE railway amalgamations which are to lead in due course 
to a rejuvenated London and North-Western Railway 
Company and to a new arrival in the London and North- 
Eastern Company will mean the re-statement of a question 
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which we recently raised in these columns. What is to be 
the position of the chief electrical engineer ? It will be 
remembered that when the London and North-Western 
Railway and Lancashire and Yorkshire Railway were 
amalgamated the electrical engineer became subordinate 
to the mechanical engineer. Is this policy to be followed 
on the amalgamation of the London and North-Western 
Railway with the Midland? The organisation of the 
latter railway is peculiar, but it is efficient and at least 
Now 
is a chance to retrieve a mistake ; we hope the opportunity 
wil be taken. In the other group the position does not 
look rosy for electrical men. On the Great Northern the 
electrical engineering department seems to have no say in 
the matter of traction, and on the Great Eastern the policy 
has been towards a wider use of steam rather than 
electricity. On the -North-Eastern alone has the chief 
mechanical engineer taken any practical interest in electrical 
matters and Sir VINCENT RAVEN will probably soon retire. 
Yet inthis group there is ample scope for the examination 
of the possibilities of electric traction for working many of 
thesections. It would be retrograde, to say the least of it, 
if these were not explored. : ў 


Water Power Resources of India. 

It is to be regretted that the urgent need for economy 
compelled the Government of India to bring to an end the 
work of the Hydro-Electric Survey before it was half done. 
In spite of the inertia of the local Councils and of the 


. hostility and indifference of the natives much useful 


preliminary information has been collected which will 
endure for the benefit of those who will have to take up and 
complete the task at a later date. To Mr. J. W. MEARES 
is due the chief credit for what has been performed, and 
on his retirement from the position of Electrical Adviser to 
the Government he has left behind him a splendid legacy 
of good work, both administrative and legislative, for the 
electrical industry in India. Owing to the depletion of its 
coal deposits and the oil resources the question of the 
development of the water power in India is becoming urgent. 
From the available data it appears that at least 
7000 000 E.H.P. is in sight, on the basis of absolute 
minimum continuous power. Only about 270000 kW 
has, however, been utilised, so that, apart from the un- 
surveyed districts, there is a large margin for future 
development. Unfortunately, the cheap sources of power 
are at a great distance from the industrial centres, but if 
private enterprise got some encouragement in the shape 
of liberal concessions, and if the Government could render 
some assistance by the construction of roads and railways 
to power sites, then progress would be made. At all events, 
as things stand at present it is only companies that are 
likely to undertake this important work, and before 
capital can be attracted to it there must be immunity from 
royalties and the period of the concession must be at least 
50 or 60 years. 


Broadcasting and Copyright. 

IN connection with broadcasting a question of importance 
to writers of all kinds has been raised by Major BEITH, 
chairman of the Committee of Management of the Society 
of Authors. He points out that to “ broadcast " the short 
story will mean the purchase of fewer copies of the book 
containing that story and that the author will suffer. He 
contends that no Broadcasting Company must distribute 
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any property of an author without obtaining that author’s 
permission—and paying the price. Though we have 
naturally every respect for the right of the author in his 
property, we think that this argument contains a fallacy. 
It presupposes that the listener who hears the story was 
about to buy a copy of the book containing it, but that 
having heard the story broadcasted he changes his mind. 
We suggest to Major BEITH, otherwise JAN Hay, that 
another result might follow. The listener might never 
have heard of the book, but having received the story he 
might be so struck with it that nothing must do but that 
he buys the book containing it or another one by the same. 
pen. And so the poor author would be one royalty to the 
good. At least the “ pirated” author would be well 
advised not to make his price prohibitive, for by so doing 
he would be cutting his own throat. For there are authors 
and authors, and not all produce “ the right stuff ” even 
for broadcasting. 


Electricity and Industrial Recovery. 

THE Committee of the South Midlands Centre of the 
Institution. of Electrical Engineers are to be congratulated 
on inviting Mr. AUSTEN CHAMBERLAIN to their annual 
dinner. Mr. CHAMBERLAIN belongs, as he himself said, to 
the despised class of professional politicians, and the more 
members of this class know about the problems of electricity 
supply the better for themselves and everybody else. But 
Mr. CHAMBERLAIN had a useful word to say to the electrical 
industry. He drew a comparison between the state of 
industrial affairs after the Napoleonic wars and the present 
time. A hundred years ago, he said, recovery had been 
possible owing to the development of industry, the progress 
of science, and the increase of population. To-day our 
burdens might be lightened by the increasing use of 
electricity. It is a thought worth considering, an ideal 
worth working for, an end in the securing of which electrical 
engineers must play a great part. For that reason it is the 
more necessary that they play their part in public affairs 
and impress their opinions and views on 1 legislature and 
administration of the country. 


Testing and Service. 


As between manufacturer and user any commodity must 
fulfil certain conditions, explicit or implied. If the com- 
modity is food it must have a certain degree of purity 
and nutritive value. If it is clothing it must be of a certain 
quality of comfort and strength ; and so on through the 
whole range of necessaries and luxuries of civilisation. 
But, true though this is, it is interesting to the sociologist 
to find that the things of which, as human beings, we have 
the most need are purchased то; carelessly, and that 
the care taken when purchasing that the goods shall, as 
we might say, be up to specification, increases rather with 
the price paid for them than with the universality of 
their use. Thus we are much more concerned that the fur 
coat which we wear (if we do wear it) shall be up to 
standard than the loaf of bread which we eat, though from 
many points of view the quality of the latter is more im- 
portant than that of the former. 


The Relation of Value and Quality. 
This natural tendency is quite visible in the electrical 
industry. Because principally of the values involved 
purchasers, and therefore manufacturers, are more careful 
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that the larger and more expensive plant shall be carefully 
tested in accordance with one or other accepted standard 
than shall the lamp or the small heater or the pair of pliers, 
the demand for which in numbers is much greater than for 
the larger equipment. We do not propose to examine the 
rights and wrongs of this. We merely record it as a more 
or less casual thought which may, we hope, in time develop 
into a recognition of the fact that important as it is that 
turbo-alternators and heavy switchgear should be manu- 
factured in accordance with conditions that will result in 
their efficient subsequent performance, it is of equal im- 
portance that similar conditions should be applied to the 
small, but no less essential, apparatus. Fortunately we are 
tending in that direction. 


Determining the Fulfilment of Conditions. - 

To return to a consideration of the problems involved 
n the manufacture of what may be conveniently called 
power-plant, so that in its subsequent career it may be 
confidently relied upon to do its work efficiently. It is 
obvious, first, that certain conditions must be fulfilled 
in its manufacture, and that for the satisfaction of both 
parties there must be some accurate means for determining 
whether these conditions have been complied with or not. 
We are glad to see that Mr. W. M. SELVEY, in the paper 
which he read before the South Wales Institute of Engineers, 
last week on “ Power Plant Testing," has put the relation of 
these two matters so clearly. In 1914, in a Paper read before 
the Institution of Electrical Engineers, it will be remembered 
that Mr. SELvEY dealt generally with the testing of central 
station plant from the point of view of guarantees, and 
pointed out that accuracy of the tests employed was fully 
up to requirements. It is therefore a question he ha; 
made peculiarly his own. | 


Essentials for Accurate Measurement. 

In the second part of the present Paper he again dis- 
cusses the requirements that testing apparatus must fulfil, 
and the capabilities or otherwise of present day equipment 
of meeting those requirements. Weighbridges, he points 
out, will weigh coal with an accuracy of one in a million, 
The measurement of water, though not so accurate as that 
of coal, can be carried out to one part in боо. The measure- 
ment of time is accurate to X part in 3600. In general. 
therefore, Mr. SELVEY admits, somewhat grudgingly it 
seems, that as regards the fundamental standards of length, 
weight and time measurements, providing proper precau- 
tions are taken, can be effected with a sufficient degree 
of accuracy for all practical purposes. . 


Many Factors—Less Accuracy. 

But in measuring such quantities as high tension power 
the position is hardly so satisfactory. A quantity of this kind 
is influenced by a number of factors, and it is essential that 
the instruments used for this purpose should register the 
same wherever they are situated. This is a condition difficult 
to fulfil, and in any event calibration and careful checking 
are desirable. Even then an accuracy of one or two parts 
in I 000 is as much as can be expected. Flow meters and 
power meters, such as the brake, have drawbacks of a 
similar kind; a drawback which is common to all 
instruments which do not depend on fundamental 
quantities, and the greatest accuracy that can Бе 
expected from them is in the region of rs to 2 
per cent. It may be thought that the accuracies of the 
instruments available are sufficiently high for all practical 
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purposes, and that to insist on anything further would 
be to turn the power station into a laboratory, and to 
defeat the ends for which both acceptance tests and routine 
tests are required. But this is not so. As high an accuracy 
is essential in the power station as in the laboratory, and, 
as Mr. SELVEY rightly points out, there is a growing need 
for instruments which define the conditions under which 
plant is run and record the results as far as possible, so 
that without special preparation attention can be directed 
to doubtful points leading to routine tests, which allow 
the performance of the plant and its condition as it wears 
to be watched. 


Ц 


The Key to the Situation. 


But while agreeing that it is necessary to produce instru- 
ments of adequate precision and to train personnel who 
shall accurately observe and translate the indications 
obtained, a more important question is that of specifying the 
conditions which the plant is to fulfil. Itis more important 
because there is more disagreement about it and because 
the object, at least of what Mr. SELvEY calls acceptance 
tests, is to discover whether specified conditions have been 
complied with or not. If these conditions are such that 
they are almost impossible to fulfil, are self-contradictory, 
can only be met under ideal conditions, or are merely 
window dressing, no amount of accuracv in the instruments 
or carefulness iu the tests will counteract their weakness 
or their harmfulness. 


The Effect of Bad Specifications. 


The electrical industry knows to its cost the effect of 
ignorantly drawn specifications. In a Paper by Mr. 
ROSENBERG, which we published. some eighteen months 
ago, this point was emphasised. It was pointed out that 
specifications full of strange penalties had prevented the 
development of the British electrical industry both at home 
and abroad, and these harinful specifications were due to 
the ''Eigenbrodelei " of the consulting engineer. We 
think that matters have improved since then. The con- 
sulting engineer, Mr. SELVEY may or may not agree, has 
been tamed, while the great step forward made by the 
publication of the B.E.A.M.A. standardisation rules 
have accelerated both technical and economic pro- 
gress, and have placed idiosyncracy at a discount. 

These rules, of which a new edition is expected, deal, 
it will be remembered, with such matters as tests and 
rating, tolerances and commutation. They have been 
worked out by experts, and form a mass of standardised 
opinion which practically rules out the misplaced egotism 
against which Mr. ROSENBERG inveighed. 


Standardisation and its Responsibilities. 


Standardisation of this kind with all its advantages, 
and it has many, carries with it responsibilities of its own. 
Guarantees are obviously required, and, as Mr. SELVEY 
says, these should deal clearly with the capability of the 
plant to do certain work and with the cost of doing that 
work, If bonus or penalty clauses are included they should 
not be imposed without a test by an independent expert, 
especially when the departure from specification is small. 
Nevertheless, if standardised conditions are to be the order 
of the day we think they should be rigidly kept, and there 
should be no difficulty in doing this. 

In this Paper Mr. SELvEY has brought together a mass 
of information which deserves careful study, followed by 
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appropriate action. For, as he rightly points out, the 
efficiency of the plant in the new stations of the next ten 
years will be of great importance, and the value of this 
efficiency will be assessable in large sums of money. He 
has read us a lesson which should be taken to heart at 
once. 


Factors in Unemployment. 


In one way the problem of unemployment is rather 
easier of solution than it was twelve months ago. Trade has 
sensibly improved, Government interference with industry 
has lessened, and the part that is, and must continue to be, 
played by certain fundamental economic truths has come 
to be more generally recognised. Nevertheless this is very 
little upon which to congratulate ourselves. Unemploy- 
ment is still widespread ; it will continue to be widespread 
until trade and industry really recover. Distress, its 
inevitable associate, is as prevalent as ever, and at the be- 
ginning of another winter we are faced with a familiar 
problem, and, as usual, are bidden to adopt a number of 
solutions which, or so their propounders think, will bring 
about the relief which, equally from the human and 
economic view, are sorely needed. Now the engineering 
industry is one which has always suffered both from the 
spectre and the actuality of unemployment. It may 
therefore be of value to discuss some of the solutions 
which have been proposed during the past few days by 
political parties and by individuals to discover. their good 
points and to expose their fallacies. 


The Government's Proposals. 


Taking the Government's proposals first We learn 
from the KiNc's Speech that '' the ameliorative measures 
of the last Government are being examined afresh ”' and 
the House “ will be asked to make provision for their 
continuance and extension." This is very well as far as it 
goes. But unless the word ''extension " includes the 
much more important idea of re-orientation it means that 
for at least the coming winter the policy of doles and 
relief works, productive and non-productive, is to be 
continued. Imagination, it is true, is not the strong point 
of Governments, but imagination and imagination-in- 
action is what is required, not to find a palliative but to 
discover a solution of all the term unemployment connotes 


A Barrenness of Ideas Evident. 


It seems that the other political parties are equally barren 
of ideas. The Independent Liberal Party suggests the 
further subsidising of local authorities, the further provision 
of work of a useful character and the settlement of repara- 
tions and inter-Allied indebtedness. The National Liberal 
Party is equally vague. The Labour Party, which at least 
might be expected to have some constructive policy on a 
question which so closely and severely affects a large 
number of their followers, is in a similar state. For their 
principal point is that the policy of the last four years has 
been mistaken. They demand full recognition of what is 
entirely a national obligation and regret any indication of 
a change that will enable our European customers to buy 
our goods. We agree that the policy of the last four years 
has been mistaken, for reasons that we shall give shortly ; 
but it is only fair to point out that the Government propose 
to take steps for the promotion of trade with the Dominions 
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and Crown colonies, which collectively were better con- 
sumers before the war than Europe was. А practical 
difficulty in the way of an extension of this policy is the 
question of price. The cost of production must be reduced, 
ie., the wages per article manufactured must fall or the 
output per man be increased, and taxation must be cut to 
the extreme limit. These desiderata will not be realised 
through any policy of doles nor by that pursuit of false 
economic ideas which is still too prevalent in certain 
quarters, exhilarating though it may be to the pursuers. 


What the Government Have Done. 


The opinion of individuals as represented by the recent 
debate in Parliament does not help us any nearer to a 
solution than do the policies of parties. Dr. MACNAMARA, 
not unnaturally is satisfied with what the late Government 
did towards relieving unemployment. In the House of 
Commons a day or two ago, he pointed out that £22 000 000 
had already been sanctioned under both the Exports 
Credits Act and the Trade Facilities Act. Under pressure 
from the Government £50 000 ooo worth of work had been 
put irr hand by local authorities, and it was hoped that all 
three of these remedies would be extended in their scope. 
But he, too, recognised that trade expansion and lower 
taxation would be better than all these, and it is, therefore, 
a little difficult to square his idea'ism and: his practice, 
The members of the Labour Party demand that something 
be done, and, true to their principles, suggest that every 
man has a right to work, and if no work is available, to 
maintenance. But between stating a policy and carrying 
it into effect there is a great gulf fixed, and it is just that 
gulf that so many Labour representatives are unwilling or 
unable to stride. 


New Roads as a Solution. 


It cannot be said for any of these proposals that they are 
helpfully constructive. And at least one constructive 
proposal is not particularly helpful. In a recent issue of 
“The Times" Lord MoNTAGU OF BEAULIEU suggests 
a much greater use of the unemployed in road making. 
Much as is being done, he estimates that more than 22 000 
men, or not 2 per cent. of the total unemployed, are engaged 
on this work, and that schemes should be put forward which 
would employ four or five times the number of men which 
are or can now be employed. He gives precedent for this 
in this country from 1820 to 1860, and in India during 
the famines. He recognises that the stumbling block to any 
scheme of this kind is finance. He therefore suggests that 
the Ministry of Transport should raise the £50 ооо ооо 
required and that the interest and sinking fund should be 
met from the motor taxes, based on the mileage run, levied 
as a flat rate, without any allowances, electric and steam 
vehicles paying in proportion as before. As might be 
expected, he is enthusiastic over the benefits that better 
roads would confer not only on the unemployed but on the 
community at large. 

Now it is not unknown for a man to put forward a scheme 
and thén to demolish it by his own arguments. Lord 
MONTAGU OF BEAULIEU has gone one better than this. 
He has published the objections to his scheme first, and then 
propounded it. For the real objection to such an arrange- 
ment as he himself shows is that about two-thirds of the 
nnemployed are unfit to undertake manual labour and that 
the labour will therefore be costly and inefficient. More 
and better roads arc required and will have to be paid for. 
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But we do not, want to pay more "op чеп than we are 


" obliged. 


Kxtensive Railway Devclopments Proposed. 
. Ina category between the idealism of the politicians and 
the cfear-cut, though misplaced, practicality of Lord 
MONTAGU OF BEAULIEU and others, who would have road- 
making, tramways, electricity supply schemes, sewagé 
disposal, public parks and. baths spring up all over the 
country to make work, come the proposals of the repre- 
sentatives of the great railway systems of the country, 
who met the PRIME MINISTER on Tuesday. At this meeting 
questions of electrification, bridge repairing, and the 
renewal of lines was discussed, and the view taken by the 
Government was that money for these purposes could be 
obtained just as cheaply by the railway companies as by 
the Treasury. Nevertheless the Government will help 
where necessary by some system of financial guarantees 
similar to that extended to the London Underground Rail- 
ways, and it is hoped that the many electrification schemes 
now awaiting capital will be pushed forward without delay. 


Our hopes, however, are not purely of a selfisn kind... 
Unemployment is the result of bad industrial conditions; 
Such railway development will not only help to remove 
those conditions in the electrical industry, in the iron and 
steel industry, and in the metal industry, they would give 
employment to much unskilled labour, and, what is most 
important of all, they would facilitate transport and so 
assist directly and indirectly every single industry in the 
country. 

A Practical Remedy. 

For what, then, are the practical remedies for unemploy- 
ment. Unemployment, as we know it to-day, is the result 
of the war mess. It has always been an unfortunate 
feature of certain trades, such as engineering and ship 
building, but it has spread much further than that, making 
its solution the more difficult. It can only be reduced by 
a trade revival. We all of us know what that connotes and 
the means that must be taken to bring it about. There is 
no need to reiterate them. But something more is needed, 
For there will always be a residuum of unemployment in 
some trades, however big the boom. The real solution lies 
in de-centralisation, the tackling of the problem not by 
governments, not by muncipalities, but by industries. As 
Sir ERNEST BENN once said, the war taught the business 
man to lean. That lesson must be unlearnt, and one of 
the best ways for any industry to free itself from the 
miasma of Government interference is to tackle its own 
problem of unemployment. 


Advantages of Control by Industries. 

There are many advantages in this. The conditions in 
the industry are better known to the members of that 
industry than to anyone else; trade associations will be 
able to regulate and control the flow of labour so that not 
only will false descriptions be prevented but work found 
for the most deserving ; the fact that the industry itself 
will have to be self-supporting in this matter will lead to a 
higher standard of training, quality and output. In this 
way the ideal of no unemployment should not be unattain- 
able. We are glad to sce that the PRIME MiNISTER has 
recently declared in favour of this proposal as a practical 
method of dealing with the unemployment problem. In 
this he will have the support of all who realise that pallia- 
tives are no solution and that the cancer can only be 
eradicated by a major operation, not by medicines. 
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босов Factors Affecting Bulk Underground Transmission. 


By Р, DUNSHEATH, M.A., B.Sc., e 


Chief of Research, 


One of the most important problems in present-day 
electrical engineering is that of deciding the best method 
of transmitting large blocks of power by means of under- 
ground cable. The development of water power on a large 
scale, the construction of super-power stations, and the 
interlinking of existing systems, all require the provision 
of channels capable of carrying tens of thousands of kilo- 
watts. For various reasons open lines are frequently 
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unsuitable, and the choice then lies between the different 
methods of transmission by cable laid underground. - 


Systems Classified. 


The possibilities which have been practically explored 
may be classified as follows :— 
I. Direct Current Systems. 
II. Alternating Current System. 
(a) Using multi-core cable ; 
(b) Using single core cables. 


Some of the problems are common to all the systems ; 
but each has also its own peculiar points, and the recogni- 
tion of these without their adequate solution has resulted 
in the curious state of affairs in which different engineers 
select totally different systems for practically identical 
conditions. 

Typical Systems. 

The high pressure direct current system is represented by 
many Thury installations. Most of these are on the 
Continent, but an example exists in this country in the 
Metropolitan Electric Supply Co.’s West London area. 
Single core cables are used, and working pressures up to 
rro 000 V have been realised. As, with this system, the 
current must be maintained at its full value, owing to the 
series connection of machines, there is a consequent lowering 
of efficiency of transmission at anything below full load and, 
in the transverter system of Messrs. Highfield and Calverley, 
an attempt is being made to obtain the advantages of direct 
current transmission without the disadvantages of the 
Thury series system. 


Alternating Current Systems Most Interesting. 


In view of the overwhelming popularity of alternating 
current for transmission purposes, however, those systems 
which come under II. (a) and (b), above, are of more 
immediate interest. In the recommendations issued last 
year by the Ministrv of Transport, in connection with the 
electricfication of railways, the use of three-phase current 
was advocated for transmission purposes, and both at home 
and abroad this type of current is most generally adopted. 
For many years three core cables have been extensively 
employed with increasing voltages until at the present time 
33 000 V is recognised as not at all an unusual pressure. In 
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this country, on the Continent, and in America, 33 ooo V 
systems with three core cables are in use and in course of 
construction to a considerable extent, while in Holland a 
55 000 V system is being installed. Full consideration of | 
the many factors involved shows that even higher voltages 
can be recommended, though naturally such advances are 
bringing to the front new problems in cable manufacture. 


The Uses of Single Core Cables. 


There are various methods of employing single core 
cables on A.C, systems. Single phase current has been 
widely adopted on the Continent in connection with railway 
electrification, a notable example being the St. Gothard 
system between Switzerland and Italy, where two single 
core cables are employed on a 60000 V single phase 
supply with earthed centre. 

The construction of an extensive electrification scheme in 
the Roubaix-Tourcoing district of Northern France is a 
good example of a three-phase system. Неге single cables 
have been installed for a 45 000 V three-phase transmission.* 


` The cables, which are 150 sq. mm. in section, lapped with 


two coats of tarred paper over the lead, followed with 
impregnated serving, are laid separately in covered concrete 
troughs in the manner shown in Fig. r. The three cables 
laid in the same horizontal plane are crossed over at intervals 
to maintain the electrical balance of the system and the 
fourth cable is provided as a spare. 


Single Core Cables in Paris. 


Another important example of the use of single core 
cables for three-phase working is in the recently developed 
system of the Union d'Electricite, Paris.t The line 
pressure is 60 000 V and three 150 sq. mm. single core 
cables laid in triangle formation and touching, each carry a 
pressure of 35 000 V to earth, the neutral point of the 
system being earthed. The cables are lapped with a tarred 
tape and served, and the three are laid together in a light 
ferro-concrete trough as shown in Fig. 2. 

From this brief review of some examples of existing 
systems it is evident that the selection of voltage is closely 
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bound up with the choice of system. For many reasons 
single core cables have advantages over three core for 
super-pressure working. From the standpoint of dielectric 
stress the employment of бо ооо V line pressure, for instance, 
is a much simpler matter with three single core cables than 
with one three-core. Each single core cable need only be 


designed for p for the line pressure (35 000 V in this case), 
3 
a more homogeneous dielectric is obtainable, and there is 
more definite knowledge of the actual stresses existing. 
* “Revue Generale d'Electricite," Vol. 12, pages 93-105, 1922; 
Vol. 12, pages 58-68, 1922. 


f “The Union d'Electricite and the Gennevilliers Station," by 
Ernest Mercier, 1922. 
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- The tangential stresses in a three-core cable referred to by 
several writers do not, of course, exist in the single core 
cable. Also, what is of supreme practical importance, the 
joint required for a single core cable is simpler than for a 
three-core. 

i Sheath Losses. | 

The outstanding feature in which single core cables 
compare unfavourably with multi-core for A.G. circuits is, 
of course, that of sheath effects. Each single conductor 
along with its lead sheath acts as the primary and secondary 
winding of a transformer. If the sheath is kept insulated 
appreciable potential differences are generated along the 
length, while, if it is earthed, currents flow longitudinally, 
resulting in an increase of the effective copper loss. 

When the separate single cores are a considerable distance 
apart, fairly simple formula can be deduced for the value 
of the mutual inductance between conductor and sheath ; 
and from the value of the resulting induced pressure and the 
resistance of the sheath, the losses due to this plain trans- 
former effect can be calculated When, however, owing to 
the mutual proximity of the cables, the fields are distorted, 
different points in the circumference of the same sheath 
have different values of voltage induced in them, resulting 
in eddy currents in the lead and losses additional to those 
already considered. 

The amount of the sheath loss depends, of course, upon 
cable dimensions and distance apart. It is a function of 
the load current and frequency and differs from dielectric 
loss in that it disappears entirely during periods of no load. 
So far, very little practical data has been published on this 
subject, although pioneer work was done some years ago 
by Mr. M. B. Field and Prof. McGregor Morris, but in the 
case of the three single cores on the Paris system the sheath 
losses are said to be less than one-sixth of the copper losses. 
The writer’s investigations indicate that values considerably 
less than this may be expected. 


Longitudinal Current Losses. 


As the longitudinal current losses are proportional to А 


it is evident that they тау be reduced either by decreasing 
V, the induced voltage, or by increasing R, the sheath 
resistance. Keeping the cables as close together as possible 
gives the lowest value of the mutual inductance and 
induced volts, while special precaution for limiting the losses 
by the insertion of resistance and inductance in the sheath 
circuit have been described and patented. From con- 
siderations discussed above, however, it is obvious that 
these methods for increasing the impedance of the sheath 
circuit are more useful on cables spaced widely apart than 
on those laid together. They limit the longitudinal current 
but do not check the eddy currents. If the resistance of 
the sheath itself could be increased, both types of losses 
would be reduced ; but this could only be effected by finding 
a substitute for lead having a higher specific resistance or 
by reducing sheath dimensions which, of course, are fixed 
by mechanical requirements. | 


The Effect of Armouring, 


The above considerations of sheath losses apply to plain 
lead covered cables only. The employment of iron in the 
form of armouring introduces additional losses beyond those 
mentioned ; but, so long as the iron is kept outside all three 
cores, those due to this factor need not be very important, 
and, in any case, no greater than in an ordinary armoured 
three core cable. 

Dielectric Losses. 

Comparing single core and three core cables for three- 
phase system from the standpoint of dielectric losses, it is 
evident that for equal voltages the capacity and charging 
current will be higher for the single core than for the three 
core type. With equal dielectric power factors in the two 
cases, which condition would follow for equal temperatures, 
and the same dielectric, the increased charging current 
may result in an increase of dielectric loss amounting to 
something of the order of twenty or thirty per cent. 
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Thermal. Characteristics. 
An interesting feature in the relative merits of single and 
three core cables is the effect of the different thermal 
properties of the two types. With the singles spaced some 
distance apart, the improvement in cooling properties is 
obvious ; but, even when three single cables are laid 
together in triangular formation, as in the Paris system, the 


conductors are much more effectively cooled than are those 
in the equivalent plain three core cable, as the lead sheaths 


‘carry the heat away from the hot space between the 


conductors. This will, of course, affect the value of the 
dielectric power factor of the hottest part of the dielectric 
to an extent depending on the particular point of the 
“ V” (loss—temperature) curve under consideration. For 
ordinary working temperatures the result may be a con- 
siderable reduction of the power factor, and this in turn may 
very easily be sufficient to so compensate for the higher 
charging current as to result in the single cables having a 
total dielectric loss as low as, or even lower than, that of 
the three core cables. 
З ** Stuffed " Conductors. 

From time to time the use of non-conducting cores to 
bring up the conductor diameter in super-pressure cables 
has been advocated in order to reduce the stress ; but, the 
advantage of such a course is not a'ways very certain. 
There is a good deal to be said for filling the space with 
copper instead, even if it does not appear,to be required. 
The result is lower C?R losses and lower temperatures, and, 
as Hochstadter has recently pointed out,* this is important 
in very high voltage cables. The capacity for temporary 
overload is also increased, and all these advantages are 
obtained for the small cost of the extra copper and without 
any additional expense on dielectric, lead sheath, servings, 


armouring, laying or jointing. 


Other Factors. | 

In seeking the advantages of high pressures, a compromise 
on saving is sometimes advisable. While obtaining ample 
advantage from the use of the increased voltage, it is not 
sound engineering to forego the highest security by taking 
the full saving in copper suggested by the voltage increase 
and keeping up the temperature. Then, in addition to the 
relative costs of the cables themselves, that of the individual 
joints, the number required, the facility of handling, the 
cost of accessory construction in the way of troyghing, as 
well as of end apparatus, transformers, etc., all call for 
d:tailed examination. A D.C. transverter system, owing 
to the higher ratio of cost of the end apparatus to that of 
the cable, may be more suitable than an A.C. transformer 
system for long transmission, but less suitable for shorter 
distances ; while a few miles of underground on the end of 
a long transmission line and the same underground con- 
necting two stations may call for quite different treatments. 
The ultimate decision, both on voltage and type of system, 
can only be arrived at by the full consideration of many 
factors, the relative importance of which depend on the 
particular circumstances under review. 


Electric Light Wiring. 

At the meeting of the INFORMAL SECTION of the INSTITUTION 
of ELECTRICAL ENGINEERS, on Monday, November 2oth, Mr. F. 
J. PEARCE opened a discussion on '' Electric Light Wiring." He 
divided his paper into two parts, in the first he reviewed the 
various systems of wiring that have been in practice and 
criticised them in detail. In the second part of the paper he 
scheduled the atmospheric conditions met with. Dry, humid, 
dust laden, wet, acid laden, fume laden and viscid. He 
explained the peculiar requirements of installations under 
these conditions. He did not think the light and switch 
fittings provided for the more trying conditions like acid and 
fume laden atmospheres were as yet all that was required, and 
suggested improvements, but he gave general approval to a 
screwed metal sheathed cable with heavy brass fittings. 

The paper was followed by an animated discussion and, as 
the meeting included many practical men, several interesting 
points were brought out, but no striking improvements were 
suggested. 

+ THe ELECTRICIAN, Vol. 89, p. 180, August 18th, 1922. 
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Neon. Glow-discharge | Lamps on D.C. Circuits. 


«| By J. Т. MACGREGOR-MORRIS, M. J. DOWTY and B. J. PRIVETT. 


The work dealt with in this article 


was carried out to study the behaviour, and to determine the statical НҮҮ ЕРА of two types 
of neon lamp as a:matier of scientific interest, and also with а view to further possible applications. 


Photographs of the spectra 


of the two lamps were also obtained: The article concludes with a number of suggestions for possible applications. 


. The recently developed neon glow-discharge lamp has 
certain remarkable characteristics. This lamp has been 
placed upon the market in the first place as a unit of low 
candle-power, suitable for pressures from 200 to 250 V, 
either alternating or direct. It has, however, other fields of 
usefulness owing to the form of its volt-ampere character- 
istic, and the remarkable suddenness with which the glow 
discharge starts immediately a certain critical voltage is 
exceeded. The experiments described in this article were 
undertaken with a view to obtaining definite information 
on these and other points. 


Description of the Lamps. 


Two types of this lamp were tested, and each lamp 
consisted of two electrodes sealed into a bulb containing a 
rarefied atmosphere of neon, with a proportion of mercury 


Fig.l. E Fig, 2. 
“Osglim” Lamp, 


“Beehive” Lamp. 


Plan of Electrodes. 


Showing. Plate and 
First Corl of Beehive. 


Plan of Electrodes. 
Quadrants numbered 
in order of striking | 


FIG. 1. FIG. 2. 


vapour and traces of other gases. Connected in series 
with one electrode was a ballast resistance concealed in 


the cap. 
In a recent letter in ." Nature," Mr. W.. E. Curtis, 
of King's College, remarked of the ''Osglim" lamp 


that “the bulb contains moderately pure, neon, with a 
proportion of mercury vapour, and that the electrodes are 
of nickel." Nickel electrodes were used because it is said 
that a higher candle-power per watt was obtained than 
with electrodes of other metals. 

In the “ Osglim " lamp the anode consists of a short 
cylindrical rod, and the cathode of two star-shaped stamp- 
ings connected together (Fig. 1). The anode of the “ Bee- 
hive " lamp is a flat circular disc ; the cathode consisting 
of a beehive-shaped coil of wire, from which obviously the 
lamp derives its name (Fig. 2). 


Increased Voltage and Discharge Appearance. 


The ' Osglim " lamp under test ' struck " at 174 V, 
quadrants 1 and 2 (see Fig. 1), becoming illuminated. As 
the voltage was raised the glow spread to the quadrants 
3 and 4 in turn. On reference to the volt-ampere curve, 
characteristic irregularities corresponding to these changes 
will be noticed. The spreading of the glow-discharge to 


ce 


an additional quadrant took place very suddenly, and at 
a definite voltage for a particular lamp. On reducing 
the voltage the glow retreated from quadrant 4 first, 
followed by 3, 2 and т in order. The changes were, how- 


ever, more gradual than when raising the voltage. When 

excited with reversed polarity, the glow round the 
« | f 
Osglim” 
“ Beehive” 


FIG. 3.—SPECTRA OF LAMPS. 


cylinder became more intense, and contracted slightly as 
the applied voltage was raised. 

On raising the voltage of the “ Beehive " lamp, the 
discharge commenced at 158 V, a rosy glow appearing 
round the beehive-shaped Cathode. As the voltage was 
raised still further, the glow brightened, at the same time 
contracting slightly. 

On reducing the voltage, the glow expanded, becoming 
less intense, and finally disappearing from the outside 
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FIG. 4.—-'* OSGLIM ” LAMP. THE LAMP WAS LEFT ON ONE VOLTAGE 


JUST LONG ENOUGH TO TAKE THE READING. THE TIME BETWEEN 
THE READINGS WAS JUST ENOUGH TO MAKE THE NECESSARY 
ADJUSTMENTS (ABOUT IO SECS.). 


of the cathode. At the same time an intense concentrated 
glow appeared near the apex of the cathode. Ultimately 
the glow inside the “ beehive " coil contracted to form 
a cone having the anode as its base. This finally dis- 
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appeared at about 136 V. 
low as 128 V.* 
Spectra of the Lamps. 
Photographs of the spectra of these lamps were obtained ; 
the exposure given was about 10 min. 


It will be seen on reference to Fig. 3 that the radiation is 
practically confined to the red end of the spectrum, the 
lines at the violet end being mainly due to the presence of 
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Fic, 6.—TiME CURVES FOR “ BEEHIVE ” AND “ OSGLIM " LAMPS 

mercury vapour. These lines are much more apparent in 

the case of the '' Beehive " lamp, the bulb of which con- 


tains a bead of mercury. 
Volt-ampere Characteristics. 


Volt-ampere characteristic curves were obtained as 
follows :—When the lamp had ' "struck," the voltage Was 


* The actual values given above are only true for particular 
lamps, but would not differ much for lamps of the same type. 
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reduced to the lowest value which could maintain the dis- - 


charge. The voltage was then increased step by step, 
and the current taken for each adjustment. This process 
was repeated for descending voltages, about ten seconds 
elapsing between consecutive readings. The irregularity 
of the curve for the “ Osglim " lamp will be noticed (Fig. 4), 
the “steps ’’ occurring where the glow at the cathode 
spreads into another quadrant. 

When the “ Osglim ” lamp is excited in the reverse 
direction the current is small compared with that flowing 
when it is correctly excited. This is probably due to the 
fact that the cathode is now of a much smaller area, and 
that the main part of the effective resistance of the lamp 
is situate close to the cathode. Under these circum- 
stances it is noteworthy that the volt-ampere characteristic 
is practically straight. 

The curves obtained from the “ Beehive” lamp are 
smooth (Fig. 5). The current for a particular voltage is 
much the same for correct and reversed polarity. For this 
lamp the area of the cathode and the anode are much more 
nearly equal. 

For certain purposes which the experimenters had in 
view, the constancy of the behaviour of the lamp with 
regard to time was investigated. The, dal obtained are 
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shown in Fig. 6, where the variation of current with time 
is given fer various constant applied voltages. In each 
case the lamp was cool when switched on. Though the 
lamp does heat when in operation, this effect is not great 
at normal voltages, since only about 4 watts are absorbed. 

The change in the current, shown in Fig. 6, may be due 
partly to the heating up of the ballast resistance, and 
possibly to the change of pressure of the gas in the bulb. 

The above effects account in part at least for the low 
value of the current for a particular voltage when the 
voltage is being reduced, as compared with the current for 
the same voltage when it is being raised. 

The values of the ballast resistances for these particular 
lamps were found to be :—'' Osglim," 3 430 О; “ Beehive,” 
2900 O. And these values have been used to obtain 
Figs. 7 and 8 in which the net drop on the lamp apart from 
its ballast resistance is shown. 


Fields for the Utilisation of Neen Lamps. 
It is understood that the lamp is already in use as a 
“safe ” light for developing photographic plates. It will 
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be seen from Fig. 3 that it is necessary to use a red filter 
in order to cut off the violet end of the spectrum. 

If the lamp can be obtained with a red glass bulb instead 
of clear glass, it would probably be exceptionally “ safe ”’ 
for photographic purposes. Incidentally it avoids the 
trouble due to serious heating which is usually associated 
with electric lamps of the filament type. 


Warning Signal in Radio Frequency Work. 


It will be found that if the lamp is suspended, without 
any electrical connections, in the vicinity of a so-called 
non-radiating oscillation generator, so that the lamp is 
immersed in a rapidly alternating electrostatic field, then 
the lamp will glow with full brilliancy. 

Such a lamp could be suspended near any radio frequency 
generator as a warning signal to indicate when the plant 
is generating electrical oscillations. The power absorbed 
under these conditions is almost infinitesimal. 


Production of Oscillations, 


Messrs. S. O. Pearson and H. St. G. Anson have given a 
demonstration before the Physical Society of London this 
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year* of the intermittent lighting of these lamps at rhythmic 
intervals, by means of a battery of constant voltage, a 
condenser and a resistance. This effect is due to the small 
current which the lamp takes and to the form of the volt- 
ampere characteristic. ; 


Future Possible Applications. 


On consideration it will be seen that the lamp may be 
used for precision purposes for the measurement of voltages 
by the use of a relatively crude ammeter. This is due to 
the fact that a one per cent. change in current is brought 
about by a fifth of one per cent. change in voltage. 

Its possibilities as an amplifier or as a relay will also be 
clear from the foregoing experiments. There is also a 
field for its use in stroboscopic measurements. 

Lastly, some experiments have been carried out at East 
London College with the object of utilising the lamp for 
the measurement of the “ crest factor " of an alternating 
current. So far, the experiments appear promising, and it 
is hoped to obtain definite results in the near future. 


*“ Demonstration of Some Electrical Properties of Neon-filled 
Lamps." S. O. Pearson and Н. St. G. Anson, Proc. Phy. Soc., Lond. 
June 15th, 1922. 
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High-frequency Furnace Developments. 


The practicability of heating materials by means of alter- 
nating current induced within the mass by an external 
inductive winding has led to the study of its present limi- 
tations and defects, and as a result a development is taking 
place which is certain to find extensive application for 
industrial purposes and will also aid research on the properties 
of materials at high temperatures. 

In a recent article* Mr. E. F. NoRTHRUP describes some 


of the results of his studies since I9I6 in connection with 


induction type furnaces for high temperatures, Whilst these 
furnaces are at present of limited capacity it does not appear 
that there is any actual limitation to the bulk of the '' melt." 


Energy Transfer at High Frequencies, 


At frequencies of то ooo to тоо ooo per sec. it is possible to 
transfer the energy of the electricity supply magnetically to 
the material to be heated with great rapidity and efficiency] 
and as a result temperatures of 2 500 to 3 ooo? C. can be 
attained. The metal to be heated, if not of too high a con- 
ductivity, may be heated directly by eddy currents induced 
within the metal or by eddy and hysteresis losses if steel; or 
alternatively by means of the current induced in the walls 
of a graphite crucible—in which case non-conducting 
materials may be melted with great facility. A point of 
interest is that in spite of their negative temperature co- 
efficients glass and silica do not become sufficiently conducting 
to melt except in a crucible or other container. The advan- 
tages accruing from the possibility of heating the mass when 
enclosed in any atmosphere or i» vacuo are of great importance 
and this method holds forth immense possibilities when con- 
tamination of the melt must be avoided. 


Primary Winding Design. 
The practical considerations outlined by Mr. Northrup 


are mainly confined to proportioning the primary winding 


to the mass to be heated apnd the supply available. The 
primary winding or inductor consists of a single layer of copper 
tube through which cooling water is circulated; inside this 
coil is a thin walled insulating tube of quartz, etc., 
and within this the crucible or metal mass to be heated. Mr. 
Northrup points out that as the induced current, at high 
frequency, will be restricted to the surface layers of the 
mass heating the current penetration will be such 
that the effective resistance will be equal to the effective 
reactance of the current path, and under these conditions 
the “ equivalent resistance ” of the apparatus is a maximum. 


Low Power Factors of No Significance. 


It follows that the power-factor of the apparatus cannot 
exceed 0'45, which is its theoretical value when the whole 
of the primary magnetic flux links the mass. A favourable 
and common value, quoted in the article, for the fraction of 
of the flux through the mass is 0°60 and in these circumstances 
the p.f. falls to 0°37. This low value of the power-factor 
has no particular significance when the primary winding, OT 
inductor, forms a part of an oscillatory circuit, but in cases 
where the H.F. current is supplied from an external source. 
such as an H.F, alternator, it is essential that the p.f. be 
brought up to unity. | { 

At high frequencies this is easily accomplished by means о 
a condenser, preferably in parallel with the winding. | 

Mr. Northrup shows that 9o per cent. of the primary energy 
supplied may be transferred to the “ melt," and that if the 
frequency is sufficiently high the loss by radiation, etc., W! 
not be serious in the short time taken to bring the temperature 
up to 2000 or 3000? C. A mass of 0°20 cub. ft, can 0 
brought to a uniform temperature of 2 500? C. by 12 
input at 20 ooo cycles per second. 


High-Frequency Furnace Development. | 
For many metallurgical operations the present day forms 
of furnace possess the advantage of comparative simplicity > 
in the case of heat treatment processes nothing could 
simpler than the resistance wound muffle, which has qu. 
most satisfactory where temperatures not exceeding т (000 al d 
are required, and it is not contemplated that these types Ыя Рў 
be superseded by high-frequency furnaces. The exten iw 
which this method of heating is likely to be adopted oe rd 
is dependent upon the development of H.F. generating pla 


* ' General Electric Review," November, 1922. 
ł The rate is proportional to the frequency. 
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By the late Dr. GISBERT KAPP. 


The primary object of power factor improvement is the 
better utilization of the electrical plant. Whether the con- 
sumer's individual motors have a good power factor does not 
directly concern the supplier ; all he asks is that the consumer 
shall take from his terminals a current nearly in phase with 
the voltage. This condition the consumer can always fulfil ; 
either by employing good power factor motors, or by the 
addition of apparatus to inject leading kVA into his terminals. 
АП consumers will not voluntarily incur the expense involved 
and the supplier must therefore make it worth their while. 
Thus the technical question of power factor improvement is 
associated with the question of suitable tariffs. However, 
the supplier must also improve his own power factor, not so 
much on account of the better utilization of the electrical 
plant as on account of his being under the obligation to supply 
current at a stated voltage. In a small system no difficulty 
usually arises, but in an extended system with long feeders 
the combined effect of reactance, resistance and capacity may 
be different on every feeder, and this effect will generally 
tend to make a difference of phase between current and 
voltage. Therefore correcting devices should be used at 
feeder ends. If the load on any particular feeder should be 
very light a device injecting permanently a given amount of 
leading КУА would cause the voltage to rise, and that is 
inadmissible; hence the necessity of an adjustable device 
such as an idle-running synchronous alternator, 


Apparatus used for Power Factor Improvement. 


The various appliances may be classified as follows :— 

(a) Apparatus serving exclusively for injecting leading 
kV A at the end of a feeder, or at the consumer's terminals, for 
the purpose of improving the power factor of the system as 
a whole without affecting that of individual consuming devices. 
This class includes static condensers, idle-running synchronous 
machines, rotary condensers and synchronous condensers. 

(b) The over-excited synchronous motor serving the double 
purpose of producing motive power and injecting leading 
kV A into the system, and thus making up for lagging kVA 
taken by other consuming devices. To this class belongs also the 
a.c. to d.c. converters used in traction stations, synchronous 
motor-generators and synchronous induction motors. 

(c) The rotary or oscillating phase advancer acting on the 
slip-ring current of a motor so as to improve the power factor 
of this individual motor and, incidentally, also increasing its 
overload capacity. 

(d) The a.c. commutator machine or rotary phase advancer 
applied to the slip-rings of the motor and serving the double 
purpose of improving the power factor and acting as a slip 
regulator. 


The Economical Limit to Power Factor Improvement. 


The introduction of any kind of power factor improver to 
existing motors or other consuming devices involves capital 
expenditure, but reduces the capital cost of the electrical part 
of the generating and transmitting plant. Where the supplier 
is also the consumer, the relation between extra expense on 
consuming plant and the saving of expense on the supply plant 
is obvious, In the case of a supply company this relation is 
not so simple. Consumers inust be offered a suitable induce- 
ment to co-operate in obtaining a good power factor, but 
the reduction in tariff must not be so great as to consume all 
the benefit the company would derive. 


Capital Outlay Analysed. 

It is assumed that a private works with a prospective peak 
load of 1000 kW is to be established. The question is: 
How far should power factor improvement be carried so that 
the total cost becomes a minimum ? The influence of power 
factor on the capital outlay for the prime mover is only 
indirect and is generally small, though it may be considerable 
with regard to working expenses. 

Let C=cost of generating and transmission plant per kW 

~ from the alternator to the points of supply at 
unity power factor. 
Фе be the angle of phase difference between the current 
and voltage vectors when no phase-improving 
apparatus 15 used. 


* Abstract of a Paper read before the Institution of Electrical 


Engineers. 


` 


Gs —corresponding cost per kW at a power factor of cos gp. 
` с = cost of phase-improving plant per wattless kVA 
injected into the supply terminals. 


= 


cos ф = most economical power factor to which the whole 
system can be brought. 
Both cos фо and cos ф are for peak load, not for average 
power factors. 
The total cost (excluding consuming devices) of the electrical 
plant is, per kW: 


without power factor improvement. 


. COS Po 

iM e +aC (tan фо —tan 9) with power factor improve- 

9 
ment. 

This becomes a minimum for sin 9—a, and the total cost 
for-a peak load of P kW is 

PC [V(1— а?) -а tan ọọ], instead of PC/cos фу without 
power factor improvement. 

The peak-load power factor to which the installation as a 
whole should be improved is К 

| cos p= y (I — a) 
and the saving thereby effected is 

тоо[т — cos (фо — 9)] 
per cent. of the outlay for generating and transmitting plant 
without power factor improvement. 

It will be seen that the economical limit of power factor 
improvement does not depend on the power factor of the 
unimproved plant, but only on the ratio of the cost per kW 
of the original plant at unity power factor to the cost per 
wattless kVA injected by the phase advancer. 


Apparatus for Power Factor Improvement. 

In the next section of the Paper the various apparatus 
available for power factor correction is described. This 
includes the rotary and static condenser, the synchronous 
induction motor, the rotary converter and the rotary and 
oscillatory phase advancer. 

As regards rotary condensers, the author infers that a 
supply company would have to grant a rebate of at least 
8 per cent. to induce consumers to adopt such a device, which 
is impossible. The use of rotary condensers by consumers is 
thus financially unsound. Supply companies may use them, 
not for financial reasons but in view of the absolute necessity 
of giving distant consumers a constant-voltage supply, for 
which purpose the rotary machine is at present the only 
available apparatus. 


Synchronous Motor Features. 

A characteristic feature in the design of synchronous motors 
is the use of an air-gap larger than in ordinary induction motors 
in order to ensure stability. The rotor-teeth are also highly 
saturated, but otherwise there is no important difference in the 
magnetic circuit. With a view to quick and certain synchron- 
ising more copper is put into the rotor, ard the current-carrying 
capacity of slip-rings and brushes must be greater. Short- 
circuiting of slip-rings is impossible. Synchronous stalling 
torque is always smaller than asynchronous. The efficiency is 
a little lower owing to greater lossin excitation. The open slip- 
ring voltage is higher than in the ordinary induction motor 
and may attain 2 ooo V. 


The Rotary Converter as Phase Advancer. 

The use of the rotary converter for power factor improvement 
is limited by the rapid increase in copper losses in the armature 
with an increase in the wattless component given to the line. 
The increase in output as compared with a simple d.c. generator 
is due to the armature winding carrying only the difference 
between the motoring a.c. and the generated d.c. For unity 
internal power factor this difference is a minimum, the external 
factor at terminals being then about o'98 lagging. To get 
unity at terminals an internal power factor of 0°98 leading is 
needed. To get a leading power factor at terminals the in- 
ternal power factor must be correspondingly smaller, which 
means a larger wattless component and increased heating. 
Hence power factor improvement is only obtained at the sacri- 
fice of output. Economically it is better not to use the con- 
verter for giving to the line leading kVA but to take from the 
line true kVA thus raising the general power of the system. 
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As an example of the Leneficial influence of a converter 
load on a general supply system the City of Birmingham, 
whose enginecr, Mr. R. A. Chattock, furnishes the following 
particulars. is taken as an example. The total capacity of 
the rotary converters is 9 800 kW at unity power factor, at 
which the converters are usually worked. 

The power factor improvement is shown in the following 
table referring to the time of heaviest load which occurred at 
4°30 p.m. on December 17th, 1920. 


Total a.c. load on all generating 
stations | 

Substations' load at the same time 
time, taken up by all sub- 
station rotary converters running 
at approximately unity power 
factor, of which r1 213 kW is power 


58 230 kVA at 
0:79 power factor, 
I4 474 kW. 


and lighting and 3261 kW is 
traction 
Estimated E.H.T. supply outside 47 400 kVA at 


substetions on December 
1920 


17th, 0:66 power factor, 


Slip-Ring Phase Advancers. 


If an electromotive force of slip frequency is introduced in 
the correct sequence into the shp-rings it will shift the rotor 
currert forward. To ensure that the injected E.M.F. shall 
have the correct frequency, the rotor current itself is made to 
generate it ; correct sequence is merely a question of making 
appropriate connections between phase advancer and slip-rings. 
The interaction between the stator and rotor causes the leading 
kVA injected into the rotor to be translated intotheline. Thus 
a comparatively small amount of kVA given to the rotor 
becomes a large amount of leading kVA giver to the line. 


Rotary and Oscillatory Types of Phase Advancer. 


The author, in the original paper, illustrates the general 
principle of the rotary phase advancer for a two-pole 3 H.P. 
machine. Where onlv phase advancing is required the brushes 
remain in an axial position. In particular an account is given 
of the Scherbius phase advancer for which the following data 
are given :— | 

| SCHERBIUS PHASE ADVANCER. 


B.H.P. of motor. I50 420 500 I 700 
Slip-ring volts 300 635 770 I 030 
Injected volts 10:5 21:5 25 14 
Slip-ring amperes .. 260 380 350 goo 
КУА of advancer .. аж, 47 14:2 15:1 22 
Original slip, per cent. 3 1-6 2:5 I 
Original power factor 0:87 0:85 0:78 0:91 
Improved power factor nt I 0:95 0:995 0:965 

— Leading | -— Leading 
Recovery kVA m" .. 65 290 285 960 


Meters and Tariffs. 

More than ro years ago Professor Aron, of Milan, devised 
a meter which takes accourt of power factor, registering on 
its dial $ of the true energy plus 4 of the kVA-hours, This 
is simply and inexpensively achieved by adjusting the angular 
setting of the pressure coil. The values, $ and 1, are based 
on investigation of working conditions of Italian supply com- 
panies, and would not necessarily be correct in this country, 


Two Methods of Charging. 

In England two methods of charging are known. The 
“ Midland tariff ” divides the charge for energy into two parts, 
a fixed amount per max. demand of kVA or current taken 
at any time during the month or quarter, plus a flat rate per 
unit for the energy actually consumed, A maximum demand 
indicator is installed alongside the cosine meter, the former 
so constructed that only a demand for a reasonable time will 
influence it, so that the consumer is not penalised for an 
accidental short circuit, Thus the cunsumer can read on the 
energy meter what flat rate amount he will pay, and on the 
max. demand indicator what the fixed charge per kVA will 
total up to. 

Under the other system two meters are also used, one read- 


t 
ing the true energy, namely ГАЗЕ cos gdt —A, and the 


t 
other f kVA ‘sin o dt=B. Trom these two readings the 
о 


average energy factor is found from the equation cos @= 
A 


vV (A 4- B?) 
the quantity Q=A COS 90 (which is merely to all kVA-hours 
COS Ф 


and the charge is made out for a flat rate and for 
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multiplied by cos ọọ), the lowest permissible power factor 
prescribed by the company. Another method, not quite so 
simple as Arro’s and requiring two meters instead of one, 
is used in France. In this case one meter shows real energy 
and the other the reactive energy or fkVA sin o dt. The 
account is made up on a flat rate on the sum of the units 
registered plus a certain fraction of the units shown on the 
sine meter. The author also describes two other instruments 
recently developed, the Hill-Shotter maximum demand kVA 
indicator made by the Aron Electricity Meter Co., for usein 
conjunction with the ordinary cosine meter;, and a 
minimum and maximum energy factor indicator developed 
by Chamberlain and Hookham. The latter requires no 
time mechanism. The minimum instrument consists of an 
ordinary cosine meter and a sine meter, having, in addition 
to the usual pointer, an indicator, while the cosine meter has 
a contact-making device, which comes into action after a 
predetermined amount of energv has passed through the meter, 


Methods of Charging in Use. 


In the concluding portion of the paper the methods adopted 
by a number of supply companies are discussed. Thus the 
South Wales Electrical Power Distribution Co. charges on the 
basis of the following figures per max. kVA demand (reduced 
from true energy by dividing by the energy factor) plus a 
flat rate of 0-25d. per unit :— 


For the.first 500 maximum hourly units per month 
7s. 6d. each. | 

For the next I 500 maximum hourly units per month 
6s. each. 


For all further hourly units per month 5s. each, 


The North Wales Power and Traction Co. base their price 
on £6 рег kW of max. demand plus 3d. per unit, specifying 
that in the case of bulk supply the power factor should be 
kept as near unity as possible, while in industrial works it 
must not be less than 0:85. The Yorkshire Electric Power 
Co. make charge per kVA of max. demand and also a charge 
per unit, thus encouraging consumers to improve power 
factors, and the City of Shefheld have a somewhat similar 
method of charging. The Calcutta Electric Supply Corpora- 
tion limits consumers to a power factor of o:8, and grant a 
bonus if the power factor is better than 0-85, in the form of a 
rebate for each 1 per cent. above this value. The Clyde Valley 
Power Co. estimate that the increased losses due to difference 
between unity p.f. and the actual p.f. (average 0-72 over a 
week), is 34 per cent. A standard power factor of о:8 lag 
was adopted, and a power factor rebate is given on the max. 
demand charge; with unity p.f. this amounts to 20 per cent. 
With p.f. o-6 lagging the  penality becomes 33$ per 
cent.  Metering of power is effected by the 3-watt meter 
method. | 

In summing up the various methods of charging the author 
remarks that the tendency is in the direction of a fixed charge 
for the maximum demand augmented by a flat rate per unit— 
rather than only a flat rate adjusted according to the power 
factor. The latter method, it is considered, is unscientific 
and may prove unfair either to consumer or the company 
according’ to circumstances—a fact which is illustrated 
by examples. | 


International Electrical Commission. 


Telegrams have just come to hand from the General Secre- 
tary of the International Electrochemical Commission regard- 
ing the meetings of the I.E.C. Advisory Committee which took 
place in Geneva from November 2oth to 26th, 

The telegrams state that a total of 58 delegates were present, 
representing eleven nations, including Germany, and the 
subjects dealt with were as follows :—(1) Rating of Electrical 
Machinery; (2) Graphical Symbols; (3) Screw Lamp Caps 
and Holders; (4) Standard Pressures and Regulations for 
Overhead Transmission. 

Mr. Roger T. Smith acted as chairman of the British 
Delegation to the Advisory Committee on Rating. 

After four days' discussion it was agreed eventually to 
recommend all the National Committees of the I.E.C. to 
consider the acceptance of the 40? Rating with overload as 
an additional International Standard. We are also informed 
that good progress has been made in the work of the other 
Advisory Committees, Further details regarding the Geneva 
meetings will be published in our next issue, 
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Electric Locomotives. 


The discussion on Sir Vincent Raven's paper on “ Electric 
Locomotives," which was read before the Institution of 
Mechanical Engineers in July,* was resumed at the meeting 
of the Institution held on November 17th. 

Lieut.-Col. F. A. CORTEZ LEIGH remarked that the 
figure of £103, for the average cost of repairs, inspection, 
preparing and cleaning a double bogie shunting locomotive on 
the North Eastern Railway for 18 hours' service (1921), was 
very low. Ап average figure over a number of years would 
be preferable and the mileage per annum should be stated. 
He asked whether the figure of rid. for the total cost of 
repairs per engine-mile for electric goods locomotives, in 
1920, included overhead and establishment charges, for the 
corresponding figure for steam engines on similar work was 
given as 114d. The author regarded a double bogie design 
with two four-wheel bogies articulated together (each bogie 
containing two motors geared to the axles without any form 
of coupling-rod transmission) as the best arrangement for 
electric goods locomotives on British railways. But there 
might be difficulty in fixing the motors within the space avail- 
able on goods locomotives of some 2,000 H.P. It would be 
better if they were fixed to the body of the engine, as on some 
Swiss locomotives ? There should be at least two standard 
classes of electric locomotives for passenger traffic. 


What the Mechanical Engineer Wants. 

Mr. C. H. MERz said it was desirable to be clear as to the 
purpose which mechanical engineers had in view. Reliability 
had been proved, but the use of electric locomotives had 
been limited. In other countries special considerations, such 
as working on heavy gradients at high speeds, beneficial 
braking arrangements, etc., were an influence, but in this 
country the question was mainly a commercial one. It was 
essential to get the cheapest form of locomotive, and the 
adoption of a s'andard type of goods engine was of importance. 
It. had been remarked that this form of locomotive could not 
be adopted with single phase traction, but the ease with which 
bogies could be dropped and repairs effected was an advantage. 
Experience had been favourable with these locomotives. 


Standardisation not yet Acceptable. - 

Col. H. E. O’Brien (electrical engineer, L. and N.W. 
Railway) doubted. whether everyone was prepared to accept 
a particular engine as standard. The North Eastern Railway 
passenger locomotive, with a horse power of 1 800, seemed 
to have a low tractive force as compared with some Con- 
tinental designs, possibly because the gradients were less 
severe. Between Preston and Carlisle on the L. and N.W. 
Railway, where traffic was heavy and the gradient severe, 
2 400.H.P. would be needed. The author had suggested using 
the same type of engine for all fast-running trains with long 
distances between stops, a sufficient number of multiple unit 
trains being equipped with locomotives for local passenger 
service, This seemed desirable. Fifty large locomotives 
would probably not cost much more than 75 smaller ones, but 
increasing the number of locomotives in use meant increased 
inspection and repair costs, and there was also the question 
of ы and detaching the second епріпе. 


First Cost the Trouble. 

Mr, J. DarzimrL (Midland Railway) remarked that the 
experience of the N.E. Railway should have a great influence 
on future British practice. The Midland Railway had been 
looking into the question of electric traction since 1908 and 
had formed a favourable view of its possibilities. The section 
radiating from Chinley to Manchester, Sheffield and Derby 
involved heavy gradients and fairly dense traffic. On the 
1 in 90 Peak Forest gradient they could work with 43 electric 
locomotives in place of 100 steam ones. But to electrify the 
line from Derby to Manchester would cost 2$ millions, and it 
was not certain that at present prices they could do that with 
commercial advantage. Working that traffic with 115 
electric instead of 251 steam locomotives, the line could be 
operated at £294 ооо instead of £533 ооо per annum, but 
taking capital charges at ro per cent., this would still show 
a deficit. For shunting and goods work the types advocated 
by the author would answer requirements. They could be 
built up to 1 500 H.P. at a cost of about £9 ооо. If owing to 
standardisation and further price reductions the figure 
could be reduced to about £5000 there would be greater 
possibilities for electrification. 


[4 i 
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Water Power Development in India. 


In a paper on this subject read before the Indian Section of 
the Royal Society of Arts, on November 17th, Mr. J. W. MEARES, 
the late electrical adviser to the Government of India, gave an 
interesting sketch of the history of hydro-electric develop- 
ment in that country. As the Hydro-Electric Survey was 
moribund we must look rather to the development of the power 
already located than to further search for newsites. It was to 
the foresight of Sir Thomas Holland (who occupied the chair 
at the meeting) that we owed what little had been done. In 
1905, when Director of the Geological Survey, he recommended 
the Government of India to ask local governments for informa- 
tion as to the water power resources of their provinces in 
connection with the great bauxite deposits, but the enquiry. 
had come to nothing. The difficulties experienced during the 
war in finding power sites for munition industries were caused 
by lack«of information, but they led up to the work of Sir 
Thomas Holland's.Indian Industrial Commission, which urged 
the Government to undertake a reconnaissance survey of 
water power resources. Before the end of 1918 Mr. G. T. 
Barlow was appointed chief engineer, and Mr. Meares was 
associated with him on the electrical side. Mr. Barlow's 
untimely death during the first weeks of the survey, however, 
was a great loss. The information collected was published in a 
preliminary report in 1919, and demonstrated, for the first time, 
the magnitude of the work. A good many local governments 
appointed irrigation engineers to take charge of local work, for 
which the funds ahd supervision were supplied by the Govern- 
ment of India. Later, Mr. F. E. Bull was appointed to succeed 
Mr. Barlow, and a second report was issued in 1920. Then the 
reforms came into active being, and Mr. Bull retired, leaving 
Mr. Meares to carry on under the new conditions. In 1922 
Mr. Meares brought all the information together in a third 
report, the second part of which summarised the knowledge of 
the resources of India up to date. It is estimated that the 
probable total of the minimum power available is 5 582 000 kW, 
of which only about 268 ooo kW has been developed Or under 
construction. 


Irrigetion more Important then Water Power. 


One factor in regard to water power in India was that if its 
development was likely to interfere with an irrigation scheme 
it would have to be dropped. Irrigation was certainly the more 
vital of the two.  High-level irrigation by electric pumping 
had a future before it, as well as subsoil pumping. The really 
cheap sources of power were, generally at a great distance from 
any industrial centre. If fuel were very expensive, long trans- 
mission lines might be justified, but it would have an effect on 

the final cost of the power delivered. The alternative of 
bringing the industries to the power might necessitate the 
construction of railways and the incurring of freight costs. He 
saw little prospect of the Government constructing works and 
supplying power except for a specific purpose ; so that it must 
be done by business people, and it would, in his opinion, be 
done far better that way. A royalty of five or possibly ten 
rupees per H.P. year might bring in a good revenue to pay for 
further survey, but there were cases where ridiculous royalties 
were being paid, and he had had to deal with one proposal to 
impose a tax greater than the total cost of the fuel which the 
water power was tosave. The records of the survey would be 
useful to future generations, but the records most wanted 
(steam gaugings) were not in existence and were not being 
collected. Why an Imperial Conference on water power, as 
suggested by the Water Power Committee of the Conjoint 
Board of Scientific Societies, had not been called long ago was 
a wonder to him, and he urged the necessity for it. 


A Typical Amen Sales Campaign. 


The COMMONWEALTH EDISON Co., one of the largest supply 
undertakings in the United States, has organsed plans for the sale 
of over $3 500 ooo worth of electrical apparatus per annum, but 
co-operation with independent dealers has been arranged. The 
company has a central showroom and stores in its office building 
and there are also five branch stores in the outlying parts of the 
city. Ninety people are engaged in the shops, with about Ioo 
outside salesmen. 

An extensive publicity campaign has been undertaken, and a 
profit-sharing coupon, worth 3 cents, is attached to each of the 
company’s 500 000 monthly bills for electricity. "This is stated to 
cause I 500 ooo people to visit the shops each year. Ample stocks 
are kept and customers have a wide choice, but in the larger articles, 
salesmen concentrate on one or two standard types. Lectures, 
demonstrations and other propaganda are employed to push sales. 
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Institution of Electrical Engineers. 


There was a good attendance at the Institution of Electrical 
Engineers on Thursday, November 16th, to hear the paper 
by the late Dr. Gisbert Kapp which was read by Prof. 
Miles Walker. In opening the meeting, the PRESIDENT 
(Mr. F. Gill) announced that the Council had elected Dr. 
J. A. FLEMING, F.R.S., an honorary member. He said it 
would be like painting the lily to pay a tribute to Dr. Fleming 
for his work in connection with telephony. At the same time, 
it gave him a personal pleasure that this should be one of 
the first announcements he had to make during his year of 
office. The President added that he proposed to try the 
experiment which was made last year of not adhering too 
strictly to a 5 or ro minutes’ rule for speakers in discussions 
and to give them a more or less free hand to speak as 
opportunity occurred, rather than to have a long list pre- 
pared beforehand. 

Tribute to Kapp’s Work. 

Pro. MILES WALKER, before dealing with the paper, said 
he felt it an honour to be asked by the Council to read this 
paper by his old master. He was sure there were many 
present who looked back with reverence and thankfulness to 
Kapp for his pioneer work, and for his very illuminating books 
and papers. Oneof Kapp's great charactzristics was to state 
rules of design or economic laws in relation to electrical equip- 
ment in the most simple mathematical way and he was thus able 
to arrive at important results without using too many symbols. 

Mr. Lr. B. ATKINSON, who opened the discussion, said the 
circumstances in which the paper was read were unusual. 
It was presented to the Institution in April of this year and 
four months later Gisbert Kapp had gone. They were indebted 
to Prof. Miles Walker for having carried on the work and 
made it possible for the paper to be read. The last time 
he saw Dr. Kapp he realised then that he was tailing physically, 
but mentally, as the paper showed, he was as alert as ever. 
Long before anyone else he had got a grip of the fact that we 
could use the idea of the magnetic circuit in the same way 
that we had been in the habit of using the idea of the electric 
circuit. That was a revolution. | 


Power Factor Correction a Necessity. 

Dr. S. P. SMITH also paid a tribute to the memory of Dr. 
Kapp whose hospitality, he said, was unusual in its sincerity. 
Continuing, he said power factor correction was becoming 
a necessity on many systems in order to obtain voltage regu- 
lation. The paper was valuable if only for the record it gave 
of the apparatus that could be used for this purpose. The 
conclusions of Mr. Mordey and Prof. Miles Walker were 
confirmed by the paper, that both as regards capital cost and 
running cost, the rotary condenser was more expensive than 
the static condenser. It was possible that on some systems 
the static condenser could be used both as a protective device 
and as a means of improving the power factor. Thesynchron- 
ous induction motor as a machine was a compromise, because 
it had a small armature reaction while the induction motor 
had a large armature reaction. It was in order to combine 
the two in one machine that the synchronous induction 
machine had been designed. 


The Two-Part Tariff Justified. 

Lieut.-Col. KENELM EDGCUMBE thought the paper had 
justified charging for electricity supply on the basis of a fixed 
charge per kWh and a charge per unit depending on the 
maximum demand. The author pointed out that what was 
required was a coulomb meter combined with a time-element. 
That was another way of saying an ammeter with a maximum 
demand pointer, which was the simplest method. But the 
author qualified this by stating that the condition of constant 
terminal voltage might not always be maintained, and a three- 
instrument system was described which was complicated and 
had the disadvantage that the power factor measured was 
the average for the quarter and not the power factor at the 
time the consumer was taking his maximum demand. It 
was à choice between average power factor and voltage 
variation, and he preferred the former. 

Mr. W. E. RoGers said his experience was that боо V con- 
densers were not a commercial proposition, and in any case 
they were up against master patents. He had hoped to hear 
something with regard to the power factor of a.c. furnace 
work and arc welding. 


All Agreements on a kVA Basis. 


Mr. E. T. WILLIAMS expressed the belief that all agreements 
for power should be on the КУА basis in the interest both of 


the customer and the supply authority. In many cases the 
necessity for increasing the size of the mains might be avoided 
by installing some kind of phase advancer. The great 
advantage of the static condenser was that it required no 
attention. | 

Mr. W. B. WooDHOUSE said it was ten years ago that he 
first adopted the plan of charging on the kVA basis with the 
object of dealing with the idle current. The paper gave an 
idea of the relative merits of the different means for correcting 
but in practice the problem resolved itself into one of whom 
should do the correction, the supply authority or the con- 
sumer? Personally, he felt that a consumer ought to be 
prohibited from using apparatus which had a power factor of 
0*5 ог o*6. This could be effected by regulation and the price 
ought to be made prohibitive for anyone who had an installa- 
tion with so low a power factor. If they made a fairly high 
kVA charge they did this. The installation of one particular 
synchronising machine instead of an induction motor had 
saved a customer probably £2 ooo a year. 

Mr. C. L. LiPMaAN said the power factor indicator was a 
most useful piece of apparatus because it gave a direct reading 
but these indicators should be of such a construction as to 
indicate the amount of power passing through independently 
of the load. Such a power factor meter had recently been 
constructed and he showed diagrams of connections of the 
Lipman power factor meter for a three-phase unbalanced 
load, and for a balanced circuit, and also the connections 
of a single-phase instrument, all of which, he said, registered 
the exact power factor of a circuit quite independently of the 
load. 


Two Separate Problems. 


Mr. W. M. SELVEYy said that it was undoubtedly the fact 
that from the technical point of view the magnetising current 
should be provided in the place where it was wanted. In 
this problem there were two factors—capital expenditure on 
mains and generating plant, and losses in voltage regulation. 
The two things were separate, and thus it was that both a 
sine meter and a maximum demand indicator were required 
to disclose all that must be known in arriving at the cost 
of the supply to any particular consumer. He had had 
to advise consumers on this question from time to time 
and always said that to run low power factor plant was not 
fair either to the supply authority or the other consumers. 
For the moment, he rather deprecated too strong pressure 
being put on these consumers, because we wer? only just 


beginning to develop synchronous motors and it was well to 


proceed carefully. There was a point which was worrying 
himself and some of his friends at the moment. If they took 
one of the synchronous motors shown in the illustrations in 
the paper which had a stalling torque at about full load, it 
would be seen that there was a certain part of the curve which 
was unstable. He was faced with the problem of driving 
reciprocating machines which, under certain conditions, had 
a large cyclic irregularity, and he was a little anxious as 
to what would happen if he put two or three of these identical 
motors in parallel, driving this reciprocating machinery. 
Would they be likely to hunt to and fro across the part of the 
curve he had mentioned ? Н 

Mr. AYRES said power factor improvement was tackled in 
the States by grouping the machines. It seemed to him that 
the synchronous machine might take the place which the 
phase advancer would undoubtedly have taken had it come 
along earlier. Power supply in the future would involve 
tremendous powers and by a discriminate use of synchronous 
motors, power factors could be kept up to a reasonable 
figure, 

Advantages of А.С, Excitation. 

Prof. MILES WALKER, who will reply in detail in writing. 
referred to the synchronous inductor motor, which had been 
mentioned by Mr. Selvey and Mr. Ayres. In the early 
'nineties, he said, it had been carefully considered whether 
this should be excited by d.c. or a.c., and it was clearly shown 
from theoretical, as well as practical, considerations that the 
best solution was to excite by a.c., because this improved the 
overload capacity of the motor, and instead of having a costlv 
motor—it was admitted that the synchronous motor was 
more costly than the induction motor—they reduced the cost 
of the motor, and if they designed the motor to be used as a 
phase advancer, thev could use the money that would be 
required for the separate phase advancer and design a 
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synchronous motor, which would have a big overload capacity 
and all the properties of the inductor motor The solution 
of the problem suggested by Mr. Selvey, in which it was 
suggested there might be hunting, was to use an a.c. exciter 
instead of a d.c. exciter. The only drawback was that 
people said it was not usual, but the way out was to try it. 
As regards phase advancers, it was to him a marvel that a 
body of well-informed engineers looking for economical 
methods of supplying power should have so absolutely 
neglected the use of phase advancers and power factor indi- 
cators in the manner they had. Dr. Kapp had shown that 
there was ample compensation for the consumer who looked 
after his power factor. As to Mr. Ayres’ remark that phase 
advancers would not occupy the position they ought to, they 
would soon be used in addition to the synchronous motor. 


DISCUSSION in NEWCASTLE. 


Dr. Kapp's paper was also read at Newcastle Centre, and 

we give below an account of the discussion that took 

lace. 

i Mr. J. M. HEsrLoP stated that the improvement of power 
factor was a problem of supreme importance in the electrical 
industry. It was not unusual for one power station of a 
system to be run purely for the supply of wattless current, 
in order that other power stations could run at unity power 
factor. The consumer with a good power factor was often 
indirectly bearing a portion of the standing charges which 
were due to the consumer with the bad power factor. 

Mr. T. CARTER was an exponent of the view that the im- 
prevement of power factor was entirely to the benefit of the 
supply authorities, by whom the cost of such improvement 
should be borne. He regarded tbe problem of correction as 
being tangled and difficult and considered that methods of 
correction should only be applied with discretion. Any 
tariff which was designed to take into account the consumers' 
power factor would require very careful consideration and when 
it was determined should be adopted as generally as possible 
by all supply authorities. The whole trouble with power 
factor was due to the adoption of a.c. distribution by the 
supply authorities for their own benefit, and they should 
therefore bear the costs arising from their selection. 


The Policy for Supply Authorities. 


Mr. P. F. ALLEN suggested that as the supply authorities 
had to bear the cost of supplying wattless current they should 
determine what it would cost them to get rid of it and allow 
a rebate to consumers for helping them to do so. It was the 
duty of the manufacturers to provide plant which would enable 
consumers to take advantage of the rebate. 

Мг. А. B. McLean did not agree that it was financially 
unsound for a consumer to install a rotary condenser for power 
factor correction unless a rebate of 8 per cent. was allowed and 
considered that the costs allowed for the rotary condenser, 
now obtainable at about 30s. per kVA, was excessive, whilst 
the labour charges could be eliminated entirely. 

Mr. С. L. PORTER said a.c, distribution was generally 
adopted because it was less costly than d.c. and was, therefore, 
to the benefit of both supplier and consumer. Hence, the 
consumer should pay his share of the costs entailed by bad 
power factor. The plea that the consumers with the small 
motors should not be penalised for bad power factor, because 
it was outof their control, was plausible, but not sound. 


Preaching to the Converted. 


Mr. R. D. Spurr said that to read such a paper before the 
Institution was like preaching to the converted. What was 
required was to put the subject into such a form that it could 
be readily understood by the consumer. This would be doing 
a real service to all consumers and to the country. He felt 
that the industry got the power factor which it deserved, or 
in other words, the bad power factor was the fault of the 
industry because they installed motors larger than were 
necessary. 

Prof. Mires WALKER (in reply) agreed that the bad 
power factor had been largely the industry's own fault, but 
he thought that there was not sufficient inducement for the 
consumer to improve his power factor. Phase advancers for 
this purpose had been developed a long time, but there had 
been no-^demand for them, although he was confident that 
the demand would come. He agreed that the adoption of 
a.c. distribution was to the benefit of both the supply authority 
and the cofísumer, and that the latter should be prepared to 
pay for his wattless current and to improve his power factor. 
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Correspondence. 


ELECTRICITY SUPPLY IN IRON AND STEEL WORKS. 
To the Editor of THE ELECTRICIAN. 

SIR,—In your issue of November 24th Mr. Ablett, in the 
second column toth line of his article, refers apparently to 
my article in the same issue thus: ‘* While the thirdfauthor— 
without stating a definite conclusion.” 

I am sorry to find that my article has given such an indefinite 
impression, I intended to express quite definitely my con- 
clusion. that the third system I referred to is the most satis- 
factory for the typical layout and conditions considered, and 
the article was intended to substantiate this conclusion as 
far as possible within a limited space. 

The point of view from which the subject was regarded 
was essentially practical, which necessarily involves technical, 
financial and running considerations.—I am, etc., 

Scunthorpe. J. MacSHEEnY, 

November 27th. р; 


MOTOR EQUIPMENTS OF Mite DRIVE OF ROLLING 


To the Editor of THE ELECTRICIAN. 


SIR,— With reference to the second column of figures which 
is given on page 611 of your issue November 24, under the 
heading ‘ Motor Equipments of the Main Drive of Rolling 
Mills," we would point out an error which we would ask you 
to kindly correct in your next issue, Under column headed 
“500I to 10000” H.P. instead of 4 being set against the 
English Electric Company's name, this should be 2, and 
under the heading '' Over то ooo H.F.” instead of there being 
a blank the figure 5 should be inserted. You will notice that 
this will affect the total column by an addition of 3, making the 
total 67 instead of 64.—-I am, etc., 

. TAFF, 
Publicity Section, 
English Electric Co. 


London, W.C.r. 
November 27th. 


LOAD FACTOR AND EFFICIENCY. 
To the Editor THE ELECTRICIAN. 

Sir, Having read the article on “ Engineering” of 
November 3rd to which you refer, I was very much interested 
in your editorial comment on the same. Have not the 
difficulties of condensation, however, prevented you to some 
extent from making clear the main point of the article in 
question ? The writer of the article does not depreciate the 
importance of a good load factor.. So far from doing this, he 
shows what benefit 1s obtained by improving the load factor, 
and, points to Shanghai as an example for British stations to 
emulate. His real contention seems to be as follows, '' Im- 
provement of load-factor alone has no effect whatever upon 
coal consumption per kilowatt-hour. If such improvement 
involves an increased output, then the benefit obtained is due 
entirely to the increased output, and an equal benefit would 
have been experienced had an equal increase of output been 
obtained without any change in the load-factor." Surely this 
is a direct logical conclusion from the straight line law connect- 
ing coal consumption with output, 

With reference to the “ eggs” analogy, I may remind you 
that. as Horace (I think it was) said, ‘‘ Every simile limps.” 
However, a grocer could make out an excellent case for a 
“ scientific '" method of charging for eggs, on tne grounds that 
every customer ought to pay a fixed sum to cover established 
charges, and in addition so much per egg. He has to keep his 
shop open, and provide equipment sufficient to meet the 
demand, whether the consumer is using the shop or not. He 
knows, however, that any attempt to make the consumer pay 
the fixed charges of the business, directly would drive away. 
his custom, and although it might be economically sound, 
he would never dare to introduce such a scheme unless, like 
an electric light undertaking, he had the legal monopoly of the 
egg supply of the district. In conclusion, I may say that 
like thousands of others, I gladly pay 6d. per ELECTRICIAN 
consumed, but I do not think you would find it good business 
to ask us to pay a fixed sum per quarter to cover the cost of 
your printing machinery, even though you then charged us 
less for every copy of your journal we might buy.—I am, etc., 


эы? EXPERIENCE, 


GENERAL J. P. HaRBORD has been elected President of the Radio 
Corporation of America in succession to Mr. E. J. NArLv, who has 
resigned in order to become the Corporation's Managing Director of 
International Relations, with headquarters in Paris. 

| D 


634 
Salesmanship in the Electrical Industry. 


The business at the Salesmanship Conference on Friday, 
November 17th, consisted of a lecture given by Mr. WALLACE 
ATTWwOOD, who is described as an expert trainer of salesmen. 
This was the first of a series of three lectures which he is to 
deliver before the Electrical Development Association upon 
the theory and practice of salesmanship in relation to the 
electrical industry. Mr. A. F. Berry was in the chair. 


Selling Service, not Goods. 

Mr. Аттуоор started off by emphasising the important 
point that in the electrical industry it was not goods that were 
sold but service. The goods, as such, were merely a nuisance, 
and it was only by impressing upon the customer the service 
the goods would render that the interest of the customer and 
the desire to buy could be created. It was by proceeding on 
this line that the customer lost sight, to a large extent, of the 
question of price, and price was not the most important thing 
in selling. The necessity in the electrical industry was to 
present an united front in the matter of dealing with the 
commercial side of the business, and it was only by doing this 
that the money and effort put into the technical side could 
bring in revenue and ultimately profits. 

Creating an Atmosphere. 

Far too little was made of the possibility of creating an 
atmosphere. Even meter readers could sow good seed for 
the benefit of the industry if only they were encouraged to 
talk every time they went iuto a house to read a meter. 
The essential thing was business building rather than business 
getting. Business getting was simple; the difficult thing was 
to keep and expand the business when once it was obtained. 
The electrical industry had notyet fully appreciated the import- 
anceof this. Theargument that good goods sold themselves 
was all bosh. It was not sufficient to make good goods but to 
market them in an efficient manner. When the electrical 
industry had got its selling side as efficient as its technical 
side then it would be some industry. 

A Psychological Relation ship. 

The relationship between the customer and the seller was 
mental, and therefore the salesman must study the psychology 
of human nature in general and that of his customers in 
particular. Some salesmen thought they could sell on price ; 
but such a man was not a salesman, he was only an order taker. 
It was not policy to tell the customer the price at once ; it 
would have to come out sooner or later, but it should be: kept- 
back as long as possible. The effect would be that in the end 
the price would appear almost as nothing to the customer 
in relation to what he was going to get for it. 

Changing Habits. 

Finally, there was the question of gaining the satisfaction 
and confidence of the customer after the sale had been effected, 
The biggest problem in the electrical industry was to change a 
habit, and it was a big job. The country was at present over- 
run with r9th century habits, and although habits were a good 
thing they could become a nuisance, and the big problem was 
to change the habits of the community and make it realise the 
wonderful things that electricity could do. 


SALESMANSHIP CONFERENCE in NEWCASILE. 

The Second Conference on Salesmanship organised by the 
British Electrical. Development Association in Newcastle 
on November oth, was presided over by Mr. Н. МАККУАТ, who, 
in opening the proceedings, emphasised the need for an aptitude 
in salesmanship in the electrical industry. 

Mr. Ancus Watson, in an address on “ The Principles of 
Salesmanship," said many people whose products were 
excellent had no idea of salesmanship. From the manufac- 
turer's standpoint the building up of a suitable selling organisa- 
tion was vital. The first point was the selection of capable 
men. Salesmen, on appointment, should preferably be under 
3o years of age. It was a wise policy to select men from the 
business staff who had intimate knowledge of the objects sold. 
Technical knowledge, though desirable, was not indispensable, 

Obtaining the Confidence of Salesmen. 

It was essential to obtain the confidence of salesmen, and 
convince them that employers were anxious to aid them in 
their duties. '' Driving" was a mistaken policy. When 
information, such as daily or periodical reports, was asked for, 
the reason should be made clear; otherwise salesmen might 
become suspicious that the reports were wanted only as a check 
on his activities. A system of daily reports of every call was 
useful in facilitating follow-up letters. Annual conferences 
for the discussion of difficulties were most valuable. 
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Some Reflections on the Fourth E.D.A. 


Salesmanship Conference. 
By "A SPECTATOR.” 


Custom dictates that these comments must be given this 
title, but a prefatory note must be made for those who were 
not at the Caxton Hall to hear Mr. Wallace Attwood. It 
was not a '' conference '" ; neither is one in a mood, or even 
position, to make analytical reflections. The '' Conference” 
was a lecture—a lesson—and, accepting this, we shall under- 
stand the teaching the better. If it is necessary to give this 
lesson another name, then we can only call it a tonic! Mr. 
Attwood stripped us of all our vanity. ‘‘ Salesman, know 
thyself '" he boldly indicted us. 


An Elementary Lecture. 


This lecture, Mr. Attwood was careful to explain, was 
elementary, and later he will tell us all the secrets of selling. 
One left, however, at 10.30 with the feeling that we know, if 
not the secrets, then But we are unable to define 
I am convinced that the Monday morning 
following the lecture and on every subsequent morning, sales- 
men (that is, those who were wise enough to attend and 
learn) will get up, Shave, wash and breakfast, and go forth 
with '' that Wallace Attwood feeling." Gone for ever is that 
Monday morning feeling. The ''mountain-high " prices of 
cookers, kettles, fittings, and the other collectanea, will cease 
to be a problem. The problem will be, how to live on twenty 
four hours a day ! | j 

It is difficult to make comments in any logical order on the 
points of Mr. Attwood's lecture. There were no points (using 
the word in its everyday sense) in it. He preaclred a faith. 
He is a missionary amongst—may I say it ?—backward race 
of salesmen. Even if the lecture were printed verbatim, one 
could not get the effect of the teacher's faith. The discussion 
which the chairman invited proved the effect the preacher 
had upon the congregation. Speaking generally, each speaker 
affirmed his agreement with the lecturer, and each was most 
anxious to know the '' business of the House ” for the forth- 
coming lectures. All were fretting to learn the secrets. 


The Prob!em for the Executive Man. 


The problem for the executive man on the retail side is, 
however, a larger one, and not dealt with so easily. This 
problem is to attract the men who will work to this scientific 
theory—a theory that will bring sales in practice. If Mr. 
Attwood can do that he will achieve much. Judging from his 
reply in discussion, he will not be able to tell us. A speaker 
asked in substance, could Mr. Attwood undertake to bring 
home to clectricity supply company directors, and members of 
supply committees on municipal undertakings, the importance 
of salesmen in the larger progress of the industry as a whole, 
and the imperative need of paying such men a good salary ! 
Mr. Attwood suggested this was a question for the E.D.A. Is 
this the answer ? I do not think it.is possible for the E.D.A. 
to do anything officially in the matter; it is outside the Scope 
of their ‘‘ Memorandum of Association,” so to speak. 

But solved the problem must be, and very quickly, by the 
retailer. It must be appreciated that these conferences a! 
being regularly attended by the executive representatives of the 
manufacturers, and if Mr. Attwood continues to paint such 4 
wonderful picture of the market waiting for electrical apparatus 
and the retailer does not function, then all the conventions 9 
the present trading policy (if the present confusion could 
called a policy) between manufacturer and retailer will break 
down and the former will sell his goods direct t9 the 
public. It is only the conservative policy of the large 
manufacturers that restrains the situation. They 21% 
however, chafing. 

A Little Elucidation. а 


The point of view expressed in the editorial of THE ELEC 
TRICIAN for Nov. 17th necds, I venture to say, alittle eluca dation. 
Just exactly what is meant by the reference to the attractive 
ness of the career ? Isitintended to leave aside, when re ferire 
to this question of ‘‘ attraction " all questions of salary 
It is useless to bewail the lack of good salesmen, and in the samt 
breath refuse to accept the reasons for the conditio X 
Attwood says that salesmen are made, not born. Let all 
cerned realise the great fact that even though it may. 
possible to make salesmen for the electrical merchandisin8 
field, they will not maintain their allegiance long if is 
reward is not commensurate with the results o the 
labour. | 
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The North Wales Inquiry. 


Three days were occupied by the public inquiry into the draft 
Order relating to the reorganisation of electricity supply in the 
NoRTH WALES AND CHESTER DISTRICT. The inquiry, which opened 
on the 21st ult., was presided over by Sir Harry Haward, and the 
other commissioners were Mr. H. Booth and Mr. A. Page. 

Sır LYNDEN МАСАЅЅЕҮ, for Chester Corporation, contended that 
certain of the Commissioners’ proposals were ultra vires, as the 
proposed transfer of the powers of the Joint Electricity Authority 
to the North Wales Power Co. would not be legal. He also sub- 
mitted that certain clauses in the Order would vary provisions of 
the Electricity Acts and the Company’s Act, and the Commissioners 
had no power to vary by Order the provisions of any Act of Parlia- 
ment. Having stated the objections of Chester Corporation, counsel 
dealt with the financial position of the Power Co. and its ally, the 
Aluminium Corporation. 

Mr. W. CasH, C.A., produced the balance sheets of the Aluminium 
Corporation for 1919 and 1921, and gave an analysis of its position. 
The total capital expenditure on water power, water rights, land, 
buildings, construction work, machinery, etc., was £I 155 894. 
There was a total indebtedness of over £1 ооо ooo, against share 
capital of {450 ооо, but there were floating assets consisting of 
stock debts and cash at bank of £220 ooo. In his opinion, it would 
be difhcult for the company, except in exceptional circumstances, 
to borrow any more money. 


Engineering Evidence. 


MR. J. HALL RIDER gave evidence as to the Chester Corporation's 
generating stations, including that recently acquired at the Govern- 
ment Factory, Queen’s Ferry. The agreement with the Govern- 
ment relating to Queen’s Ferry was for three years, and would 
terminate in 1924, but an agreement had been entered into between 
the Corporation and the Government to purchase the Queen’s Ferry 
Works for £54 000 subject to the sanction of the Commissioners to 
the necessary loan. The Chester hydro-electric station and the 
Queen's Ferry station would generate all the power required for the 
district up to 1927. The Queen's Ferry site was large enough for 
a super station. Comparing the cost of production by Chester 
Corporation at Qucen's Ferry with the quotations obtained from 
the North Wales Power Co., Mr. Rider estimated that by generating 
their own current at Queen's Ferry the Corporation would effect a 
large saving, which would increase each year, until in 1927 it would 
amount to £14 500. The Power Co. had quoted terms and con- 
ditions which he regarded as absurdly onerous, and he had advised 
his clients not to consent to them. It would be better for Chester 
to be outside the North Wales and Chester area, and to take its 
own supply from Queen's Ferry. 

MR. KENNEDY, K.C. (for the Power Co.), said his clients were 
indifferent whether Chester took its supplies from them or not. 
The quotation was sent at the request of the Corporation. 

After Mr. S. E. Britton, City clectrical engineer of Chester, had 
given evidence, Sir Lynden Macassey again addressed the Com- 
missioners. 

The CHAIRMAN said the Commissioners were agreed that some- 
thing should go into the order on the lines Sir Lynden had indicated. 
They had made representations to the Power Co., which were being 
considered by that company. If there was default by the Alu- 
minium Corporation, the Power Co. should be empowered to work 
their undertaking. If Chester had '" Home Rule," which counsel 
said they desired, they would have no further interest in the North 
Wales district. " 

Mr. C. 5. FELTHAM, Town Clerk of Crewe, said it might be de- 
sirable that the part of Cheshire left in the Commissioners' order 
shouli form an area of its own, and he suggested that the authorities 
of Chester, Crewe and the rural districts concerned should be given 
an opportunity of consulting and seeing whether they could not 
help the Commissioners by drafting a scheme for that purpose. 
There was a precedent for such a course in the arrangement made 
for Wirral. á 

Mr. TYLOR (for the L. & N.W. Railway Co.) said the company 
adhered to their conditional approval of the Commissioners’ scheme. 
He suggested a procedure which might overcome the objection made 
by Sir Lynden Macasşey as to the legality of the transfer of powers 
to the Power Co. 

On the third day of the inquiry, Sir Lynden Macassey stated that 
representatives of Chester and Crewe Corporations and the Councils 
of Chester, Tarvin, and Nantwich rural districts, had agreed that 
the area of supply of Chester Corporation (including the areas of 
supply comprised in the Chester Special Order of 1922) should come 
out of the North Wales and Chester Electricity District. A scheme 
would be prepared for the Cheshire area now included in the draft 

order, and it would be submitted to the Commissioners on or before 
June 30th, 1923. 

The clauses of the Order were then considered and adjusted. 


The New SoutH Wares Rattway DEPARTMENT is anxious that 
the work of converting the suburban railways to electric traction 
shall be proceeded with as early as possible. The first work 
recommended is the conversion of the Illawarra line as far as 
Hurstville, and the Bankstown line.: The cost, including electric 
locomotives, will be about {500 ooo. Over £250 ооо has already been 
spent on altering the existing lines, widening tunnels, and con- 
struction of new carriages ready for the electrification, 
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Good Speeches at Birmingham. 


The annual dinner of the SourH MIDLAND CENTRE of the 
INSTITUTION OF ELECTRICAL ENGINEERS was held at the Grand 
Hotel, Birmingham on Friday last, Prof. W. Cramp being in the 
chair. It was a well attended joyous affair, the guests including 
the Postmaster-General (Mr. Neville Chamberlain), the Lord Mayor 
of Birmingham (Ald. David Davis), Mr. Austen Chamberlain, Mr. 
C. Grant Robertson (Principal of the University), Mr. F. Gill, and 
Mr. Hugo Hirst. 

Proposing the toast of the “ Institution," Mr. GRANT ROBERTSON 
said it might have been possible for him to give an exhibition of 
two-phase alternating humour ending with a display of gasfilled 
incandescence. Instead he dealt with such serious subjects as 
finance and education. He assumed that the three functions of 
the Institution were to promote the high status of the electrical 
engineer, to bring to the attention of the public the great services 
rendered by the profession and to assist education and research. 
In Birmingham they were profoundly interested in this last 
function, and as a University they desired to help the Institution in 
its work. All great discoveries in applied science came from 
discoveries in pure science, and there was, therefore, great utility in 
such work as that of Aston. He thanked the General Electric 
Company for the grant they had made to the University, but he 
hoped this was only a first instalment. There were other sources 
of a similar kind, he added, which they would not be reluctant 
to tap. Birmingham had been an example in other fields of 
everything that was progressive. The University in co-operation 
with the Institution might carry that progressiveness into the 
electrical field. . 
The Object of the Institution, 

Mr. F. GILL, in reply, thought a better motto for the electrical 
industry than '' cheapness and light ” was '' efficiency." Cheapness 
might mean nastiness. The Institution appreciated the help of the 
Universities. Institutions such as the Institution of Electrical 
Engineers consisted primarily of men who came ‘together to do 
something, not to get something. Аз an unchartered society they 
had to do that something themselves, but a chartered body was 
called into being by an outside agency. This brought responsibility 
and the necessity of living up to an increased prestige. The problem 
was how to make members more useful to the Institution. He 
especially sought their help in assisting the work of technical 
education and asked for suggestions in preparing a curriculum and 
in helping the training scheme now being prepared by the Institution 
and the Board of Education. 


Electricity Supply and the Future. 

Mr. AUSTEN CHAMBERLAIN, in proposing the toast of the '' City 
of Birmingham and its Electricity Supply," exhibited an aetheral 
lightness which he himself ascribed to the recent freedom that had 
been conferred upon him. Comparing conditions after the Napo- 
leonic wars with the present time, he pointed out that recovery 
had then been possible owing to the development of industry, the 
progress of science and the increase of population. Our present 
burdens might well be lightened by some similar means, and he 
believed the development of electricity was going to play an 
immense part in that revival and reconstruction, 

The Lord Mayor, in reply, said there had been a complaint that 
those who used current for lighting purposes alone were taxed in 
order to encourage power supply, but cheap power was essential in 
a commercial country. He was glad to say that in Birmingham 
there would be no more shortage, and the greater the supply avail- 
able the cheaper it would be. | 

The CHAIRMAN, in proposing the toast of ' Kindred Societies 
and Guests," said that all would do their best to help on the better- 
ment of the Institution. He pleaded for co-operation and affiliation 
between the different societies. j 


A New Definition of the Telephone. 

THE POSTMASTER-GENERAL, in reply, said he was glad that 
his first public appearance in his new capacity was at a 
meeting of the Institution of Electrical Engineers, for more 
members on the pay-roll of the post оћсе were members of that 
Institution than of any other, and no Government Department owed 
so much to electricity. The telephone was one of the indispensable 
nuisances of civilisation, and wireless, if not so secret, could not be 
cut in time of war. To young clectrical engineers they looked 
confidently for fresh applications of science to means of communi- 
cation. The G.P.O. was one of the best customers of the electrical 
industry and would be better in the future than it had been in the 
past. 

Good Business in Birmingham. 

Mr. К. A. CHATTOCK, in proposing the '' Electrical Industry,” 
said that in Birmingham, though trade had been so bad, there had 
been a remarkable increase in the power load during the past thrce 
quarters. 

Mr. H. Hirst, in reply, said that though the industrial machine 
had been dislocated we had passed the worst and improvement had 
set in. Fear of unemployment and over-population was un- 
justified, and with hard work and industry we should soon be in 
that state envisaged by Mr. Austen Chamberlain. The great need 
at the moment was cheaper transport which would help to solve the 
problem of cheap production, and bring greater ranges of commo- 
dities within the grasp of a wider section of the population, 
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Electricity Supply. 


The price of electricity at LLANDUDNO has been reduced from 
tod. to 8d. per unit. 

BATTERSEA Borough Council have approved of extensions of 
mains and services amounting to £2 ото. 

East GRINSTEAD Urban Council have received sanction to a 
loan of £18 ооо for the new electricity scheme. | 

A Special Order has been granted to DUMFRIES Town Council to 
supply electricity within the borough and also in the Borough of 
Maxwelltown. 

St. Pancras Borough Council have decided to extend their mains 
to certain districts at a cost of {1 302. The estimated revenue is 
£267 per annum. 

OKEHAMPTON Town Council have decided to make an offer to 
Mr. G. K. Blatchford for the Okehampton electric light undertaking, 
without the water power. 

PRESTON Corporation have received formal sanction from the 
Electricity Commissioners to the borrowing of £250 ooo for plant 
for the new power station. 

The additional 5 per cent. on consumers' accounts at YARMOUTH 
is to be withdrawn as from September 3oth last. This represents 
a reduction of 44. per unit. 

MILE Емо Hospitals Visiting Committee recommend that the 
present gas cookers at the institution be replaced by electric cookers 
at an estimated cost of /428. 

HACKNEY Electricity Department is arranging for the street coffee 
stalls to be supplied with electricity for cooking purposes by con- 
necting them with the lamp-posts. 

A reduction of 1d. per unit for the first 500 units, 14d. for 1 ooo, 
and 2d. for 2 ооо units is to be made in the HOYLAKE AND WEST 
KiRBY electricity rates from January Ist. 

VENTNOR Urban Council have withdrawn their opposition to 
the application of the Isle of Wight Electric Light and Power Co. 
for power to fix a maximum charge of Is. per unit. 

The Gas Company at OAKHAM is applying to Parliament for power 
to supply electricity in the parishes of Oakham, Barleythorpe, 
Langham, Whissendine, Ashwell, Braunston, and Burley. 

In response to OLDHAM Council's application for sanction to 
borrow {£70000 for mains and transformers,- the Electricity 
Commissioners have granted sanction to a loan of /60 158. 

The Sr. HELIER Parish Assembly are prepared to grant a con- 
cession for the establishment of an electricity undertaking for the 
district. Application for particulars should be made to the Town 
Hall. 

HorwriRTH District Council propose to change their system of 

lighting from d.c. to a.c., and have obtained sanction from the 
Electricity Commissioners to a loan of £5 ooo on account of £7 350 
applied for. 
. DuNSTABLE Urban Council have decided to approach Luton Town 
Council with a view to obtaining a supply of electricity for the 
town. Similar negotiations took place about two years ago without 
a satisfactory result. 

The North Metropolitan Electric Power Supply Co. have informed 

WALTHAM ABBEY Urban Council of their intentien to extend their 
supply of electricity to Waltham Abbey, partly by underground and 
partly by overhead cables. 
. DENDRAETH Rural Council have granted permission to the North 
Wales Power Co. tolay a transmission line from Cwmdyli, Tremadoc, 
and over Council land to Maentwrog, Merioneth, where a big 
generating station will be erected. 

The Minister of Transport proposes to confirm the CHESTER 
ELECTRICITY (Extension) Supply Order, 1922, authorising Chester 
Corporation to supply electricity in Hoole Urban District and 
parts of Chester and Tarvin Rural Districts. 

An application by the Western Electric Distribution Corporation 
for a Special Crder to supply electricity to CALNE is being opposed 
by the Town Council, who consider that the Council should, if 
necessary, undertake such supply themselves. | 

Sanction to a loan of £17 ooo has been received by BARNES Urban 
Council from the Electricity Commissioners fór the purchese of a 
I 500 kW turbo-generator. The Council have decided to supply 
electricity to cinemas at a special net rate of 34d. per unit. 

The Selby Portholme Mills have been taken by the Electrical 
Distribution of Yorkshire, Ltd., to serve as a distributing station for 
SELBY AND DISTRICT. Electricity has been supplied to the ship- 
yard for some time, and a cable is now being laid in the town. 

A meeting bas been arranged between the managing directors 
of the Western Electrical Distributing Corporation and the Alton 
Battery Co. to consider the question of an electricity supply for the 
town of ALTON. A definite proposal will probably then be made 
to the Council. 

HAMMERSMITH Borough Council have agreed to purchase electric 
heating apparatus of the Electro-Vapour system for installation at 
the local Palace of Varieties at an estimated cost of £825, the 
Council to be repaid by instalments, plus 5 per cent. intcrest, over 
a period of three years. | 

The LANCASHIRE ELECTRIC POWER Co. have applied to the 
Electricity Commissioners for a Special Order to authorise the 
company to generate and distribute electricity in Horwicn Urben 
District, etc. Objections to the Secretary, Electricity Commission, 
Whitehall, London, by December roth. 
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During the last two years there has been a marked reduction oí 
coal consumption at DONCASTER electricity works. In 1920 5°77 lb. 
per unit generated were consumed. To-day 2°96 lb. only are 
used. In less than three years 10 648 tons of coal, of a value of 
£14 929, have thus been saved to the ratepayers. 

The building of the homes for totally disabled married ex-Service 
men, which with the memorial erected in HACKNEY recreation 
ground will form the official war memorial for the borough, is to be 
started at once. There will be six cottages and two blocks of four 
flats. Electric light will be provided throughout, together with an 
electric cooker, kettle, and electric clothes boiler. 

The Standing Orders of the House of Lords are to be amended 
so that persons who object to any SPECIAL ORDER UNDER THE ELEC- 
TRICITY (SUPPLY) Act of 1919, may petition against the order not 
later than seven days from the date on which it is laid on the table 
of the House. In the event of a petition against the Order, it 
will be referred to a joint committee of both houses or to a select 
committee of the House of Lords before whom the petitioners will 
be entitled to be heard. 

The following reduced rate of charges is announced by the 
OXFORD ELECTRIC Co. : Lighting, minimurtrcharge for 15 units for 
the March and December quarters, 12s. 6d. ; for 10 units for the June 
and September quarters, 8s. 4d. ; for the next 250 units, 10d. per 
unit ; the next 3 500 units, 6d. ; the next 2 ooo units, 5d. ; and for 
each additional unit, 34d. Heating, 21d. per unit. Motive power, 
the first 2 ооо units, 34d. per unit ; each additional unit, 21d. 

Application for a loan of £10,000 for mains and services is being 
made to the Electricity Commissioners by WILLESDEN Urban 
Council. There is an increasing demand in the Dollis Hill area, 
where difficulty has been experienced owing to the inadequacy of 
the existing cables, and a permanent building is to be erected 
in Gladstone Park, in place oí the existing kiosk, and a larger 
transformer substituted for the present one. The Council is also 
considering the conversion of street lighting from gas to electricity, 
at a cost of /57 ooo. 

The following reductions are to be made in ROCHDALE electricity 
charges : Lighting, 6d. to 54d. per unit from the first meter reading 
this month. Power, reductions according to quantity used, the 
reduction averaging 30 per cent., making a total reduction of 70 
per cent. this year. Power to tramways, a reduction of o'osd. as 
from Nov, rst. The effect of these reductions will be a decrease 
in revenue of £17,000 to the department per annum ; together with 
the reductions made last April the decrease in revenue will total 
something like £44 ooo per year. | 

Last week the Irish “ Irregulars " added the destruction of 
QUEENSTOWN generating station to their long list of wanton and 
senseless acts. The station was entered by a number of men, and 
the whole plant was wrecked. The pumps of the four engines were 
removed, and the accumulators were smashed. This destruction 
will considerably add to the number of unemployed, as the stoppage 
of supply will necessitate the closing down of several businesses, 
while the greater part of the town will be left in darkness for at 

least ten days, the period estimated to make good the damage. 


Electro- Farming. 


In a paper on “The Application of Electricity to Farming," 
read on Friday last before the South Wales Institute of Engineers, 
Mr. К. BORLASE MATTHEWS gave the results of his experimental 
and development work carried out during the few months since 
his lectures last spring to the Farmers' Club and the Institution of 
Electrical Engineers. i 

Already over 200 British farms are making extensive use of 
electric power and the number is likely to grow rapidly. This is not 
surprising when it is realised that there are nearly 200 useful 
applications of electricity to farming according to the list which 
the author has compiled from actual observation at home and 
abroad. It was pointed out that the farmer. is using electricity 
not through love of the mechanical, but through sheer economic 
necessity. The author states that man power costs on the average 
from 4s. to 24s. per unit, while animal power costs from 3s. to 5s. 
per unit. Electricity can be supplied much cheaper, varying 
from rd. to 1s. Even at such a high price as rod. per unit it is 
cheaper than any other form of power, for tractor effort costs 
two to three times as much, horse effort five to six times as much, 
and man power at least 17 times as much to perform a given task. 

An interesting point brought out was that contrary to popular 
ideas electric power is being generated more cheaply by coal in 
England (as at Newcastle-on-Tyne) than by water power abroad 
even at Niagara. Although the water costs nothing, the civil 
engineering work necessary to abstract its energy is very expensive, 
and in consequence the overhead charges become a serious item 
per unit of electricity generated. 

Amongst the new electrical developments which are taking place 
on the author's own farm of 600 acres at East Grinstead, mention 
was made of the electric harvester which has been successfully 
developed this summer. Practical tests this harvest have shown 
an incrcased speed of cutting of over 33 per cent. Moreover, the 
straw was cut close to the ground (as much as 4 in. longer in some 
cases). This, of course, means cheaper feeding for the cattle 
where straw is used to supply part of the winter fodder. The 
author's electric plough will shortly be at work. Considerable 
interest was also taken in his process of making hay direct from 
grass stacked green, by means of an electrically-driven fan. 
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Institution Notes. 


On Sunday, December roth, at 3 p.m., there will be a visit of 
the London students of the I.E.E. to the City and South London 
Railway reconstruction. Students who wish to attend are asked 
to notify Mr. H. J. Howard, 115, Queen's Road, Wimbledon, S.W.19. 


In the October EXAMINATION FOR THE A.M.I.E.E. 20 candidates 
passed the whole examination, 5 passed Part II only, and 2 passed 
Part I. Sixty-seven were successful in the examination for the 
Officers of the Corps of the R.E. Results relating to candidates 
who sat for the examination abroad will be published later. 


Arrangements have been made for the members of the INsriTU- 
TION OF ELECTRICAL ENGINEERS to dine together at the Engineers' 
Club, Coventry Street, London, W., after the ordinary meeting of 
the Institution, on Thursday, December 7th. Members wishing to 
be present at the dinner are requested to send their names to the 
secretary. | А 

Steps are being taken to establish а new engineering society, 
to be known as the INsTITUTION OF STRUCTURAL ENGINEERS, and 
already it has been decided to form a Lancashire and Cheshire 
branch. Some members of the Concrete Institute have felt that 
its title and constitution implied a specialisation that was too 
narrow, and hence the demand for the new institution. 


Prof. Miles Walker read the late Dr. Kapp's Paper before the 
LIVERPOOL SuB-CENTRE OF THE I.E.E. on Monday. An interesting 
discussion followed, and among those who took part were Messrs. 
Hollingsworth, Breach, Higham, Teago, Houghton, Midgely, 
Marchant, Prescott, Rettie, and Malpas; there was also a written 
contribution from Dr. Wall. 

At the annual meeting of the Farapay Society the following 
officers and Council were elected to serve for the year 1922-1923 :— 
President: Sir Robert Robertson; Past Presidents: Sir R. T. 
Glazebrook, Sir R. A. Hadfield, Prof. A. W. Porter ; Vice-Presidents : 
Prof. C. H. Desch, Prof. F. G. Donnan, Dr. J. A. Harker, Prof. T. M. 
Lowry, W. Murray Morrison, Prof. J. R. Partington, Dr. G. Senter ; 
Treasurer ; Robert L. Mond. 


The following have been elected Office Bearers for 1922-23 of the 
NEWCOMEN ЅосІЕТҮ:  President—Loughnan St. L. Pendred; 
Vice-Presidents—W. H. Dugard, Sir George A. Greenhill, Rhys 
Jenkins; Members of Council—W. Worby Beaumont, David 
Brownlie, Lieut.-Colonel F. W. Foster, W. W. Greener, John W. 
Hall, E. Wyndham Hulme, T. East Lones, C. T. Dendv Marshall, 
Eng.-Com. E. C. Smith, A. Titley, W. A. Young; Hon. Secretary — 
H. W. Dickinson; Treasurer—E. A. Forward. ` 

The next election of Student Members of the INSTITUTE OF METALS, 
and of Ordinary Members, takes place on the 14th inst. Membership 
application forms and literature regarding the Institute can be 
obtained from the secretary, Mr. G. Shaw Scott, at 36, Victoria 
Street, London, S.W.1. The Name and Subject Index to the 
Journal of the Institute (vols. i.-xxv.), which has recently been 
published, contains over 20,000 references, and covers metallurgical 
work done between the years 1909 and 1921 (price 25s. net, 25s. 9d. 
post free). Copies may be obtained through any bookseller, or 
direct from the Institute, 

In an address on ‘f ILLUMINATING ENGINEERING IN RELATION 
TO ARCHITECTURE,” before the Royal Institute of British Architects 
last week, Mr. L. M. Tye urged closer co-operation between architects 
and engineers responsible for lighting. There were, he said, three 
methods applied to the lighting of interiors: direct, semi-direct, 
and indirect. By direct lighting with prismatic reflectors it was 
possible to redirect 70 per cent. of the total light immediately to 
tbe working plane, whilst transmitting in addition 20 per cent. 
for the illumination of walls and ceilings. The use of a ceiling as 
a reflector was unscientific, and the results unbalanced. In his 
opinion the solution rested in a return to units of a direct character, 
Already several] most promising new units were available. 

In the course of a lecture delivered to the members of the PAISLEY 
ASSOCIATION OF ELECTRICAL ENGINEERS, Mr. F. Н. Whysall, 
Greenock Burgh Electrical Engineer, dealt with the national aspect 
of the electricity supply. The labours of the Electricity Com- 
missioners, he said, were already bearing fruit. Both municipalities 
and companies had already shown signs of the development of a 
profitable sort of commercial broadmindedness that was very 
hopeful for the future. Greenock municipality, for instance, had 
entered into a contract with a sugar refining company to buy from 
them electrical energy generated bv the steam raised from sugar 
refining. The proper thing, in his opinion, was for the supply 
authorities to come to an arrangement with all undertakings of 
this kind for the purchase of surplus energy, and there could be 
no doubt that in time nearly every source of energy would be tapped 
be means of a common distribution system, and would all be profit- 
ably used. 

The economic aspect of railway electrification was the subject of 
an address by Mr. A. S. Hampton before the SCOTTISH CENTRE of 
the INSTITUTION OF ELECTRICAL ENGINEERS last week. Electrifi- 
cation, he said, had only taken place in this country where there 
was great density of population and consequent density of passenger 
traffic. The number of passengers carried per mile of railway in 
England was over 77 000, as against 33 000 for every mile of railway 
in Scotland. The problem facing railway management was not 
merely based on the average number of passengers or tons per train 
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mile. It was more in the direction of finding a cheaper and 
quicker means of transportation over the existing lines, giving less 
congestion at terminals, and still providing for the future growth 
of trafic. Mr. Hampton also referred to the greater utilisation of 
the available water power in Scotland, and pointed out that there 
was a limit to the length of the transmission line and a point at 
which the advantage of the hydro-electric power station was wiped 
out. The lecture was illustrated by lantern slides. 


Social Notes. 


A dance and concert was given last Friday by the MULLARD RADIO 
VALVE CoMPANY to the staff and employees of their works at 
Hammersmith and Balham. 


The annual dinner of the ASSOCIATION OF CONSULTING ENGINEERS 

will be held at St. Stephen's Club, Westminster, on Wednesday, 
December 6th, at 7 for 7.30 p.m. | - 
. The annual smoking concert of the SCOTTISH CENTRE OF THE L.E.E. 
was held in Glasgow last Saturday, Mr. J. S. Hampton presiding. 
A first class variety programme was provided and was greatly 
appreciated by the members and their friends, who numbered 
about 300. | 

THE LIVERPOOL BRANCH OF ELECTRICAL‘ POWER ENGINEERS’ 
ASSOCIATION held the inaugural smoking concert of the season at 
the Washington Hotel. Mr. R. G. Campbell, hon. secretary, said 
that if the developments contemplated were carried out, the Liver- 
pool Association would become one of the most powerful in the 


country. | 

Мт. S. E. Bastow, managing director, ‘and about 70 members of 
the staff of Bruce Peebles and Co., visited the DALMARNOCK POWER 
STATION of Glasgow Electricity Department last Saturday. The 
party was met at Queen Street station by Bailie Dr. Dewar, Sub- 
Convener of the Electricity Committee, and officials of the Electricity 
Department, and conveyed to the works in special cars. After 
inspecting the station tea was served in the works canteen. 


The second annual mecting and smoking concert of the Manchester 


section of the FINSBURY TECHNICAL COLLEGE OLD STUDENTS’ 


ASSOCIATION was held last Friday at the Grand Hotel, Manchester, 
Mr. A. P. M. Fleming presiding. A very good attendance of Old 
Finsburians was recorded, and an excellent programme contributed 
to the enjoyment of a thoroughly successful meeting. A walk is 
being arranged early in the New Year, and the annual dinner will 
take place in February. - 

CALLENDER's ‘‘ ANCHOR” CABLE Works MUSICAL SOCIETY, 
Leigh, established only three years ago, attracted crowded houses 
to the local Hippodrome every night last week with their production 
of the Gilbert and Sullivan opera, ‘‘ The Mikado.” Ап interesting 
feature was the attendance of more than r 200 school children on the 
Friday night, in response to an invitation to compete for prizes 
offered for the best essays on the performance. A special film 
showing the process of cable making at the '' Anchor " Works, 
screened each evening during the interval, added to the interest 
and success of the venture. 


Last Saturday, No. 7 ANTI AIRCRAFT SEARCHLIGHT SECTION of 
the London Electrical Engineers held thcir annual re-union dinner 
at the Holborn Restaurant. The following were present: Messrs, 
F. Childs, R. Collins, E. Moore, H. Thomas, H. Verey, A. W. Martin, 
E. McCarthy, J. Skeen and Н. Payn. A letter was read from Major 
H. G. G. Clarke, regretting his inability to attend owing to absence 
from London, and expressing his appreciation of the section's work 
in France, in both active and experimental work, many of the 
section's carly experiments later becoming standard practice in the 
Scarchlight Sections of the Royal Engineers. 


Morwell Brown Coal Scheme. 


“In the course of a lecture on brown coals and lignites, at the 
Royal Society of Arts on Monday last, Prof W A. Bone, F.R.S., 
gave some information with regard to the progress of the VICTORIAN 
GOVERNMENT ELECTRIC POWER SCHEME for utilising the brown 
coal deposits at Morwell in the generation of clectricity. The 
scheme provides for the erection of a generating station on the 
coalfield with an initial capacity of 50000 kW (but capable of 
expansion to at least 100 000 kW), at an estimated cost of £2 500 ooo. 
When the scheme has been fully developed (in about 1924) it will 
involve an expenditure of over £6000 ooo. The plant for the first 
section of the station will include four 12 500 kW turbo-alternators 
running at 3 ooo revs. per min., апа a set of 800 kW capacity for 
starting up the larger generators. This plant is being manufactured 
by the Metropohtan-Vickers Electrical Co. Ап order for 12 boilers 
has been secured by John Thompson, and the steel buildings com- 
prising the station are being manufactured by the Redpath Brown 
Co. Preliminary steps are being taken for the erection of the h.t. 
transmission line from Morwell to Newport, near Melbourne, a 
distance of 112 miles. This line is to operate at 132 ooo V. and 
will consist of aluminium steel reinforced cable strung on galvanised 
towers spaced about 1 ooo ft. apart. 
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Personal and Business Items. 


COUNCILLOR Livincs has been re-appointed chairman of Dover 
Electricity Committee. | 

Battersea Electricity Committee have appointed Mr. R. C. KILOH 
chairman for the ensuing three months. 


Mr. W. Р. Еталотт, of Donaghadee, has been appointed manage 
of Portrush Electricity Works out of 34 applicants. 

Nottingham Tramways Committee have re-elected Mn. J. CLARK- 
SON chairman, and ALD. A. TURNEY vice-chairman, for the ensuing 
year. г "m 

Cardiff Tramways Committee have elected Arp. S. JENKINS 
chairman, and Coun. E. C. WILMOTT vice-chairman, for the ensuing 
year. : 


Mr. GEoRcE D. KiLLEY has been appointed chairman of the 
Liverpool Overhead Railway Co. in place of the late MR. HARVEY 
C. WooDWARD. < 

ALD. T. A. BECKETT has been elected chairman, and Coun. 
E. К. ARMFIELD vice-chairman, of Fulham Electricity and Lighting 
Committee for the ensuing year. 

St. Pancras Borough Council have appointed ALD. J. H. MITCHELL 
chairman, and Coun. 5. Вогѕом deputy chairman, of the Electricity 
Committee for the ensuing year. 

COUNCILLOR SKINNER has been appointed Convener of Oban 
Lighting Committee in succession to ВАПЛЕ Ноттом, who has been 
appointed Convener of the Public Health and Sanitary Committee, 

ROBERTSON, ALEXANDER AND Co., combustion engineers, of 
Birmingham, will be glad to receive descriptions of recently 
marketed appliances likely to increase the efficiency of boiler-house 

lants. 

On leaving the service of Sandycroft, Ltd., to take up a position 
in London with the English Electric Company, Mr. J. D. Jones 


has been presented with a handsome suit case, subscribed for by 


the staff. 


Mr. W. MuRRAY WILSON has been appointed chairman of the 
La Plata Electric Tramways Co., in place of the late Mn. W. F. 
HAMILTON. Mr. J. ADAMS and Major G. O. S. PRINGLE have been 
appointed directors. 

MR. RoBERT Monn, having tendered his resignation of the chair- 
manship of the Mond Nickel Company owing to ill-health, Sir Alfred 
Mond has accepted the invitation of the Board again to become 
Chairman of the company. 


Preston Electricity Committee recommend that Mn. J. F. Simp- 
SON, Tramways Manager and Electrical Engineer, be released from 
the duties of Tramway Manager, and devote the whole of his time 
to the work of Borough Electrical Engineer at a salary of {600 а 
year, with bonus. S 

Brook, Hirst AND Co. inform us that they have now a large 
collection of lantern slides, illustrating their "Safety First” motor 
starting panels, which they will be pleased to lend to lecturers, with 
appropriate explanatory nótes. The slides cover d.c. hand-operated 
panels of thedrum, multiple lever and solenoid types ; d.c. component 
switchgear ; a.c. hand-operated starters, oil immersed, star-dclta, 
auto-transformer and rotor types ; and illustrations of switchgear 
in use. 

At a luncheon given last Friday by the Lord Mayor of Liverpool, 
Coun. F. C. WirsoN, to his former colleagues on the Tramway 
Committee, the opportunity was taken to present a large silver 
rose bowl to MR. ERNEST PIERCE, the late Deputy Town Clerk, 
in recognition of his services to the city's interests, and more particu- 
larly to the tramway and city lighting services. At the subsequent 
meeting of the Tramways Committee MR. THoMAs WHITE was 
elected chairman. 


. Mr. H. STANLEY DEACON, managing director of Cryselco, Limited, 
is retiring at the close of the year. He has bcen associated with the 
company since its inception in 1895, and was chairman of the 
British Carbon Lamp Association prior to the advent of the tungsten 
filament lamp. Mr. Deacon is a Justice of the Peace for the County 
of Bedford, a member of the County Council, and chairman of the 
House Committee of the County Hospital, and intends to devote 
himself to public work. 


Exhibitors at the B.LF. 


Among those who have already taken space at the BRITISH 
INDUSTRIES Tarr, which is to be held concurrently at London and 
Birmingham from February 19th to March 2nd, next year, are: 

Chemical and Scientific Section: W. J. Bush and Co. J. С. 
Ingram and Son, Mather and Platt, Spencer, Chapman and Messel, 
United Alkali Co. 

Engineering, Metal and Agriculture: British Mannesmann Tube 
Co., Halt and Willetts, John Kirkaldy, Ltd., Tangyes, Ltd. 

Lighting and Heating: Ackroyd and Best, Batteries, Ltd., 
Cable Accessories Co., Coalbrookdale Co., Edison Swan Electric Co.. 
Falkirk Iron Co., Kelvin, Bottomley and Baird, Park Roval Engin- 
eering Works, Premier Electric Heaters, Royles, Ltd., South Statís, 
Mond Gas (Power and Heating) Co., J. H. Tucker and Co., Venner 
Timeswitches, 

Leather goods, etc. : Erinoid, Ltd., Ever-Ready Co. 
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Wireless and Telephone Notes. 

New telephone call offices have been opened in OXFORDSHIRE at 
Wootton, Middle Barton, and Beckley. on 

St. Laurence School in Dartmouth Street claims to be the first 
elementary school in BIRMINGHAM to have a wireless outfit installed. 
` Jt is reported that а VIENNESE TELEPHONE EXCHANGE GIRL has 
been sentenced to two months’ hard labour for accepting a bribe 
from a subscriber to connect him with a number promptly. 

It will be remembered that some months ago the Great Northern 
Telegraph Co. obtained permission from the Soviet Government to 
REORGANISE TELEGRAPH STATIONS IN Russia. To-day the company 
will reopen offices in Moscow and at Omsk. — 


Stockholm's ‘‘ Tidning ” announces that а new WIRELESS TELE- 
PHONE STATION is being erected at GOTHENBURG, and among the 
uses to which it will be put will be to send messages to fishing 
boats, especially reports of the occurrence of schools of herrings.— 
Rewter's Frade Service. 

The Japanese Government has decided to assist in the proposed 
tormation of a JAPANESE-AMERICAN RADIO CORPORATION. This 
decision has, it is said, been taken by the Cabinet Council following 
the recent arrival in the United States of Baron Togo, who, with 
Baron Kumakichi Nakajima, is the originator of the scheme. The 
Department of Communication proposed to build Government 
wireless plants, but the Government refused to make provision for 
the scheme in the 1923 budget.—Reuter. 


Speaking at the annual dinner of the SOCIETY oF AUTHORS, Play- 
wrights and Composers last week Major Ian Hay Beith, who pre- 
sided, contended that any question of licensing an agency which 
might broadcast a man's work without PAYING ROYALTY was very 
important, and should certainly be referred to this society. Above 
all, they ought to be able to take the field in full force if a full-dress 
campaign were necessary. The key to the situation was simply 
universal membership of all authors and a good substantial reserve 
fund. EE 

According to the “ Daily Telegraph," a preliminary AGREEMENT 
has just been concluded BETWEEN THE ÍTALIAN GOVERNMENT AND 
THE WESTERN UNION TELEGRAPH Co. for the laying and working 
of a cable between a station near Rome and one near New York. 
The Italians will be responsible for the laying and working of the 
section of the cable between Italy and the Azores, the Western Union 
Telegraph Co. for the section between the Azores and America. The 
new cable will serve not only Italy, but considerable portions of 
Central Europe and the Near East. 


Electric Traction. ; 

Last week the L.C.C. dispensed with trailers on the City-Tooting 
routes, and put on more big tramcars with covered tops. 

BOwLAND Rural District Council have decided to give financial 
support to the Longridge-Hellifield Light Railway scheme. 

The Minister of Transport has made an Order authorising tbe 
construction of a light railway in HUDDERSFIELD, in extension of 
the existing Corporation tramways. 

A new underground electric line was opened in Paris on 
November 8th from the Porte de Saint Cloud to the Trocadero. 
It is the first section of the new connection between the Porte de 
Saint Cloud and the Opéra. 

At the monthly meeting of  BELFAsT Corporation а 
recommendation from the Tramway Committee to reduce the 
present minimum 14d. fare to 1d. was discussed at considerable 
length, and finally adopted by a majority. 

At a general meeting of the proprietors and shareholders of the 
NorTH LoNpoN КАТ МАУ Co. last week, a preliminary scheme for 
the absorption, as from January Ist, of the company by the London 
and North Western Railway Co. was approved. 

Tests of a NEW AIR BRAKE for use on hilly routes were satisfactorily 
carried out by EDINBURGH Tramways Committee last week. The 
cars are at present fitted with two brakes, one electrical and one 
worked by hand, but it is considered that,an additional brake is 
advisable for routes with steep gradients. | 

For the half-year ending September 3oth, the income from 

Bradford Corporation Tramways, on which the recent reduction 10 
fares was based, amounted to £351 ooo, an increase of {17 ooo on 
the receipts for the corresponding period last year. The receipts 
from the trackless cars totalled £11 боо, an increase of /8co. 
. A proposal that the responsibility for the construction and re- 
construction work in connection with BIRMINGHAM Corporation 
tramways should be under the direct control of the Tramways 
Committee instead of as at present shared by the Tramways Com- 
mittee and the Public Works Committee, is to be considered by the 
General Purposes Committee. 

It is stated that the sum of /250 ooo agreed upon for the sale of 
the PaisLEy DistRicT TRAMWAY COMPANY'S undertaking toGlasgow 
Corporation will, with the liquid assets of the company, be sufficient 
to pay in full the debenture and preference shares, with interest 
to date of payment, and, will it is estimated, enable a return of 
about par to the ordinary shareholders. 


Among the schemes to be carried out during the current financial 
year by the FRENCH MINISTRY OF PUBLIC Works are the works 
for the development of the water power of the Rhone Valley (est- 
mated at 4 000 ooo H.P.) and of the Dordogne area and of the Rhine. 
Some of the public work will be carried out by Germany, but all 
labour provided by Germany will be paid by her in marks. 
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Miscellaneous. 


The late Mr. W. F. Hamilton, a director of the ANGLO-ARGENTINE 
TRAMWAY Co., has left estate valued at {23 483. 

Among the suggestions put forward by Miss Edith Place in a 
lécture on '" A Woman's View of Domestic Architecture," before a 
meeting of the Architectural Association on Monday, was the 
installation of ELECTRIC LIGHT IN BUILT-IN CUPBOARDS. 

Owing to the great success of CARDIFF ENGINEERING EXHIBITION, 
of which we gave some particulars in our last issue, the exhibition, 
at the request of the exhibitors, remained open until Wednesday 
instead of closing on Saturday, November 25th, as previously 
intended. | 

At the request of the King, who visited the MARINE AND SMALL 
CRAFT EXHIBITION, at the Agricultural Hall, Islington, last week, 
a wireless message was received from Buckingham Palace, on the 
Western Electric Public Address System, illustrating the manner in 
which the Duke of York opened the Exhibition. - 


The new premises of the BELFAST CO-OPERATIVE SOCIETY, work 
on which was commenced in 1911, have now been completed. The 
building is lighted by 1 250 electric lights varying from 32 to 400 c.p. 
Corporation current being used. Including the wiring for the hoists, 
cash registers and telephones, there are upwards of 18 miles of wire 
in the building, it is stated. | 

In a paper before the Royal Society of Arts last week on “ THE 
ECONOMY OF SMOKE ABATEMENT,” Mr. W. B. Smith, member of 
the Departmental Committee on Smoke Abatement, said he heartily 
agreed with Mr. Milne Watson when, in giving evidence to the 
Departmental Committee on Electrical Supply, he suggested that 
gas undertakings might carbonise the coal and deliver the gas to 
the electricity undertaking for their source of power. 

At the annual meeting of the DECIMAL ASSOCIATION, last Thurs- 
day, the President, Sir Richard Gregory, remarked that the metric 
system was now obligatory in 46 countries. Japan was the latest 
addition to the list. Until we adopted this universal language of 
quantity we should continue to be handicapped ір comparison 
with our competitors for fhe trade of the world. The metric 
system was used in the electrical industry, in wireless communication 
and broadcasting, in aviation and in international athletics, by the 
whole world, and only this country and the United States still 
retained the old measures in use for other purposes. 

The fact that a book has reached its fifteenth edition proves 
that it supplies a public want. In these days, when practically 
all businesses of any magnitude are run by limited companies, 
it is useful to have a handy guide to the law relating to the registra- 
tion and operation of companies. In '' How ro Form А COMPANY,” 
by Mr. Herbert W. Jordan, we have such a work. Written in a 
clear and concise manner, it gives the business man a useful explana- 
tion of the documents filed on incorporation, and the main statutory 
requirements which companies must fulfil. The fifteenth edition 
has recently been published by Jordan and Sons, Ltd., Chancery 
Lane, W.C.2, at 1s. 6d. net. 

In coal mining Scotland appears to be more progressive than 
England and Wales. In 1921 there were 1 316 MECHANICAL COAL 
CUTTERS IN SCOTLAND against I 280 in 1920, the corresponding figures 
for Great Britain being 5 259 against 5073. In 1920 Scotland only 
produced 14-8 per cent. of the coal output o1 the United Kingdom, 
but it had 35:26 per cent. of the total output from coal cutters. 
The output per cutter in 1920, with a seven-hours day, was 6 061 tons, 
compared with 8 412 tons in 1913 with an eight-hours day. The 
horse power of electrical plants in 1921 was 227 339, of which 
54 031 H.P. was in Fife and Clackmannan, 29 582 н.р. in Mid and 
East Lothian, 112 оёт H.P. in Lanark, Linlithgow, Stirling, Renfrew 
and Dumbarton, and 21 645 н.р. in Ayr, Dumfries and Argyll. 


Obituary. | 
„Frank Brinkworth, of Stoke Newington. received FATAL INJURIES 
last Friday through coming into contact with a live rail on the 
Broad Street to Watford electric line. 

The death is announced of MR. A. CHURCHILL, who was for 
27 years on the engineering staff of the C unty of London Electric 
Supply Company, by whom he was held in the highest esteem. 

In the sudden death of Mr. William Wilson, the Indiarubber, 
Gutta Percha and Telegraph Works Co., have lost an old and faithful 
servant. Mr. Wilson was engared in the cashier's department at 
Silvertown during the whole length of his 56 years' service with the 
company, and was 7I years of age. 

We regret to announce the death of Mr. A. C. CunRTIS-HAYWARD, 
which occurred on the 27th ult., after an operation. Mr. Curtis- 
Hayward was a solicitor, and for many vears he edited the Digest 
of the Law of Electric Lighting in “THE ELECTRICIAN Electrical 
Trades Directory and Handbook.” 


The United River Plate Telephone Co., which is carryin gout a 
big programme of extensions and improvements, has been authorised 
to increase its tariffs in BUENOS AIRES and its suburbs by $5 m/n 
per quarter. The company has*about 14000 applications for 
telephone installations pending, and it has decided to erect four 
new exchanges—at Plaza, Retiro, Corrales and Barracas res- 


pectively. 
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New Process of Electric Steel Making. 


A new method of electric steel melting has been put into successíu 1 
operation at the works of EDGAR ALLEN AND Co., Sheffield, where 
the firm have installed one ro-ton and one 34-ton Stobie electric 
steel melting furnaces which are being worked together as a single 
unit under the Stobie patent duplex electric process. By this means 
Scrap steel is electrically melted and refined by oxidation in a 
continuous manner in the large primary furnace, and a third or 
more of the molten bath is transferred down a shoot at short 
intervals to the small secondary furnace for finishing. | 

The advantages of the process are claimed to be both electrical 
and metallurgical. Electrically, the load factor is greatly increased 
by the continuous working, and the power factor is much improved 
by the maintenance of, mainly, molten baths. Fluctuations of 
current are also said to be less marked and of shorter duration. ` 
Metallurgically, the main advantage is the frequent supplies of 
small quantities of steel, of varying compositions if required, at the 
low cost of operating plant of large output. For ingot or foundry 
work this advance in practice is of considerable interest. Additional 
advantages of the new process over an installation of several furnaces 
working independently include thé less space occupied by the plant ; 
the reduced crane service required ; the much reduced repairs to 
furnace linings for a given output of steel, and the freer choice in 
scrap for melting. 


A Good American Example. 


American utility companies appear to have a keen appreciation 
of the assistance which stockholders and employees can render in 
extending the business and in safeguarding the interests of the 
companies. At all events, there seems to be close operation 
between the Commonwealth Edison Company, of Chicago, and its 
customers and employees, for the President (Mr. Samuel Insull) has 
stated that the company and its associates have 1 goo ooo customers, 
of whom 9o ooo to 100000 are shareholders, and of their 26 ооо 
employees no less than 7 ooo are shareholders. He cited an instance 
of a politician who was foiled in an attempt to introduce legislation 
unfavourable to the company by the fact that most of the residents 
in the neighbourhood were shareholders. In another case, the 
manager of one of the companies was rung up on the telephone by 
a lady who reported : ‘‘ There are some reels of cable that have been 
lying outside here since Friday. I do not know whether the cable 
belongs to us or to the telephone company or the telegraph company. 
I thought I would let you know about it in case it was ours.” 

Though incidents such as the above may not be likely to occur 
in this country, there are other obvious ways in which employees 


. and shareholders of electric supply companies can assist in adver- 


tising the use of electricity, and in creating a demand for domestic 
electric appliances. 


Steam Dynamo and Air Compressor. 


A Bellis-Peebles combined engine-driven dynamo and air com- 
pressor set was shown at the Engineering Exhibition which was held 
recently in the Drill Hall, Cardiff. : 

The equipment consists of one high-speed steam engine of the 
tandem compound, single crank, double acting, vertical enclosed, 
forced lubricating type, which is designed to develop 16 B.H.P. at 
a speed of 500 revs. per min.: one 12 kW ттоУ, open type, level 
compound wound, continuous current dynamo; and one air com- 
pressor of the single crank, two-stage, double acting, vertical 
enclosed, forced lubricating type. The engine, dynamo and com- 
pressor are direct coupled to each other by means of solid couplings 
and mounted on a combination bed-plate. 

Belliss and Morcom, of Birmingham, are the manufacturers of 
the engine and air compressor, whilst the dynamo manufacturers 
are Bruce Peebles and Co., Edinburgh. 

We understand that these machines have been presented to the 
Cardiff University College by the makers. 


Forty Years Ago. 
* The Electrician,” December 2nd, 1882. 

SOUTH AFRICAN TELEGRAPHS.— The revenue of Cape Colony 
derived from telegraphs during September last amounted to 
{4 715 175. 1d., against £4 990 11s. 2d. in 188r, being a decrease of 
£274 148. 1d. 

ELECTRIC LIGHTING IN BELFAST.—Mr. J. H. Greenhill, of Belfast, 
has received an extensive order from Messrs. Harland and Wolff, 
ship builders of that town, for 11 more Crompton arc lights. They 
have had four are lights running most satisfactorily for two months, 
hence this extension, 

INSTITUTION OF CIVIL ENGINEERS OF [RELAND.—At the opening 
meeting of this institution on Wednesday, December 6th, a paper on 
“ Magneto and Dynamo Electric Machines ” will be read by Mr. J. 
Angelo Fahie, C.E., which will be illustrated by some experiments 
and numerous diagrams, while a number of incandescent clectric 
lamps will be shown in action. We hope to give some extracts 
from this paper in a future issue. 


Hammersmith ELECTRICITY Committee have appointed Coun. 
C. Јонмѕом chairman, and Coun. C. May vice-chairman, for the 
current municipal year. 
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Imperial Notes. 


LAUNCESTON (Tasmania) is now supplied with electricity from 
Great Lakes by the Hydro-Electric Department. 


The bodies for 25 tramcars required by the CaLcuTTA TRAMWAYS 
Co. are being built in India. The electrical equipment and trucks 
have been ordered in England. | 


LitHcow (N.S.W.) has now a supply of electricity from Oakey 
Park Colliery Co., under a 10 years’ contract. The citizens have 
been wiring their business premises and residences for electric lighting 
for several months. The sub-station and distribution system have 
been equipped by Ramsay, Clark & Co., at a cost of £8 ооо. 


On Thursday of last week the new HYDRO-ELECTRIC GENERATING 
STATION at RIspon, near Hobart, adjacent to the works of the 
Electrolytic Zinc Company, was put into operation. Nearly three 
million pounds have been spent upon this plant, which is of 50 000 
H.P. capacity, and is to supply current for the treatment of ore 
which has hitherto been sent to Germany. 


The Government of Mapras have granted, subject to certain 
conditions, a concession to Alfred Dickinson and B. D. Richards, 
on behalf of a syndicate formed of the above-named gentlemen and 
Balfour, Beatty and Co. and the General Electric Co., to make 
use of the water power in the Pykara and Avarai Halla rivers 
in the Nilgiris district for the generation of electrical energy. 


A proposal has been made in the Moree (N.S.W.) Council that 
the Council shall acquire the.property of the Electric Light Co. It 
was stated that the company's expenses included £1 800 per annum 
which would be saved to the town, and could be utilised in reducing 
the rates. Power could be sold at about 2d. between sunrise and 
sunset, instead of at 6d,, as at present. The Council deferred 
consideration of the matter. 


Strenuous opposition to the ELECTRICITY COMMISSION BILL in 
the VICTORIAN PARLIAMENT still continues. A resolution has been 
unanimously passed by a meeting of municipal representatives from 
all parts of the State pledging themselves to do everything possible 
to prevent any further encroachments by the Electricity Com- 
mission on the rights and privileges of municipal electric under- 
takings, and to oppose the Bill in its entirety. _ 


The NEw SouTH WALEs Minister for Public Works is of opinion 
that a Commission to control the GENERATION OF ELECTRICITY in 
the State is necessary. The ' Commonwealth Engineer " states 
that the question of introducing legislation to create such a Com- 
mission is under consideration. As the State is not richly endowed 
with extensive water-power near the centres of population, the 
question of establishing steam-driven plants in proximity to the coal 
mines will also receive attention. 


The NEw ZEALAND Government is considering the question of 
establishing a HIGH-POWER WIRELESS STATION in the Dominion. 
The N.Z. Postmaster-General stated recently that the Government 
were considering whether they should establish a station which 
would render the Dominion independent of the Empire chain 
system for purposes of world-wide communication. Negotiations 
with the British authorities were proceeding. The total cost of 
constructing and setting such a station to work would probably 
be £400 ooo. 

The inhabitants of SOUTHERN RIVERINA (N.S.W.), according to 
thé '' Industrial Australian," have lost faith in the Hume weir 
scheme and the Kiewa River hydro-electric proposal as sources of 
power, and attention is now directed to the development of the 
Coorabin coal field in the Oatlands district, where there are deposits 
of sub-bituminous coal. There are many towns within 50 miles of 
the coalfield, and in which it is believed a great expansion of indus- 
tries would follow the provision of cheap power, which might also 
be used for working some of the branch railways. 


The report of the Railways Commissioner on the WESTERN 
AUSTRALIAN GOVERNMENT ELECTRICITY SUPPLY for the last financial 
year gives the earnings at £118 775, working expenses /87 582, 
interest and ''antiquation " charges £31 759, leaving a deficit of 
£506, against £9 560 in 1920-21. The Commissioner says he is of 
opinion that initial difficulties attached to the establishment of 
the undertaking have been surmounted, and henceforth the under- 
taking will cease to figure among State enterprises involving a drain 
on the Treasury. Earnings increased £26 463 and working 
expenses £12 604. 

A report by Mr. Thos. M. Ainscough, Senior Trade Commissioner 
in India and Ceylon, on BRITISH TRADE IN INDIA, has been issued 
by the Department of Overseas Trade, In the year ended March 
last, the quota of forcign countries to the Indian imports increased 
from 30 to 33 percent. The share of the United Kingdom decreased 
from 64 to 57 per cent., but that of other British countries increased 
from 6 to 10 per cent. American shipments have declined, but 
U.S.A. competition is still serious in some branches, such as electrical 
plant, machine tools, and industrial plants of all kinds. Mr. Ains- 
cough anticipates that the Indian market for machinery and plant 
of all kinds and the importation of British machinery will go on 
expanding. Electrical machinery imported was valued at 
Rs. 39 ооо ооо, compared with Rs. 24 400 ооо in the previous year, 
Electrical plant supplied by British makers was valued at 
Ks. 29 бсо ooo (against Rs. 14 900 осо); by the U.S.A., Rs. 8 100 ооо 
(against Hs. 6 700 ооо); and by other countries, Hs. І 300 ооо 

against Rs. 3 000 ооо). 
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Foreign Notes. 


At the recent election the people of CALIFORNIA rejected, by a 
large majority, the Water and Power Act, which would introduce 
state ownership of hydro-electric plants. 

It is reported that the CARTAGENA (Colombia) Waterworks has 
signed a contract with the Municipality of Cartagena for extending 
the present waterworks, and for installing an electric light and 
power plant. The capital will be furnished by an issue of bonds 
bearing 8 per cent. and specifically secured upon certain of the 
municipal revenues. 

From the U.S.A. Commerce Reports we learn that the HONDURAS 
Congress has issued a decree granting the Esfuerzo Electrico Com- 
ercial of Colinas, Santa Barbara, the right to establish an electricity 
station at any point in the district of Santa Barbara. Material and 
supplies will be admitted duty free for five years, but supply must 
be available by April, 1924. 

A Swiss syndicate, to which belong, among others, the '' Columbus," 
and “ Motor ” companies (of Bader ), two Swiss banks, and the Banco 
Italiano in Lima, have taken over 500 ooo priority shares of the 
Lima LIGHT, POWER AND TRAMWAYS COMPANY. The company 
intends to modernise and extend its plant. The electrical machinery 
and apparatus will be supplied by the Brown Boveri Co., while 
the contracts for the hydraulic plants and transmission lines will be 
undertaken by the ' Motor " concern.—Reuter's Trade Service. 

The Session of the Technical Committee of the INTERNATIONAL 
COMMISSION ON HYDRO-ELECTRIC POWER is meeting at Geneva this 
week. The meetings will be presided over by M. Hubert Stokar, 
President of the Hydro-electric Power Committee of Switzerland. 
Among the delegates are Dr. Mailloux, of New York, and Colonel 
Crompton who was responsible for the constitution of the Inter- 
national Commission on hydro-electric power in 1901. For the 
first time since 1913 German delegates, headed by Professor Streker, 
are taking part in the discussions.— Reuter. 

The new Italian Government is particularly anxious to attract 
foreign capital in order to exploit the HYDRO-ELECTRIC RESOURCES 
OF THE COUNTRY, and it is therefore proposed to exempt from taxa- 
tion all bonds issued before December 31st, 1925, in foreign countries 
and in foreign money for the purpose of erecting hydro-electric 
plants and the electrification of railways. Negotiations are pro- 
ceeding with American financiers and engineers for a loan of 
$35 ooo ooo to the electrical companies operating in the North of 
Italy. The loan would be for 30 years, and would be secured by a 
first charge on the works and plants. 

The Bulgarian Parliament have passed the first reading of a Bill 
for the formation of a limited company, to be known as '' Bulgarian 
Telegraphy." The company is to have a capital of 5 ooo ooo leva, 
half of which will be taken up by the State, and the other half will 
be provided by the ' "Telegraph" company of Prague and the 
' Triumph ' company of Sofia. The “ Bulgarian Telegraphy Com- 
pany " w?ll be constituted on the same basis as the Prague '' Tele- 
graphy " concern, and will be employed in the manufacture of 
material required for the telegraphic and telephonic services. It 
will not enjoy a monopoly, as the State reserves the right of awarding 
contracts by public tender.—Rewter's Trade Service. 

Electric power is being largely employed in AMERICAN OIL FIELDS, 
as it has been proved that drilling is much cheaper with it than 
with the gas or steam drive. It has also been found that electric 
power is more economical in all stages.of production and in the 
operation of cleaning out wells and abandoning them. Іп the 
“ Electrical World ” figures are given of the relative cost of pumping 
by electricity and gas drive at the Eldorado (Kan.) fields of the 
Empire Gas and Fuel Co. With electric motor units the cost per 
well per month was $66-99, compared with $106.35 for gas engine 
units. Apart from the question of operating cost, the electric drive 
has proved to be easier and steadier in manipulation, and its main- 
tenance cost is less than one-fifth that of gas. 

Rapid progress in HYDRO-ELECTRIC DEVELOPMENT is being made 
in JAPAN. One Osaka company has four plants, producing 
40 000 H.P., and nine other stations, capable of yielding 250000 H.P., 
are under construction. There are also several other water power 
schemes in hand. Two of the companies supplying Tokyo and two 
supplying Osaka have 154000 V transmission lines, two others 
at 110000 V and five at 77 ooo V. The figure of 154 ооо V has 
been adopted as the standard, and the transmission distance for 
the longest line is not over 150 miles. Steel-cored aluminium 15 
extensively used on the new power lines, especially in the mountain 
districts. For the higher voltages steel towers are employed with 
a tendency to use suspension insulators. 


German electrical engineers seem to be steadily increasing their 
business with Russia, although they have not yet reached the pre- 
dominant position held in pre-war times. Important contracts 
have been secured by the A.E.G. and the Siemens-Schuckert Co., 
but most of the work is being undertaken on a credit basis. Great 
importance is attached by the Soviet authorities to the electrical 
industry, and it is felt that foreign help is required to put it on 4 
proper basis. The new hydro-electric station at Wolchow, about 
62 miles from Petrograd, will supply the whole of that city with 
electric current. The Russian clectric trust includes all the factories 
in this industry, and the contracts recently secured by the A.E.G. 
and Siemens-Schuckert Co. have now been ratified. A number 
of German-Russian companies have also been formed, the holding 
of the Soviet being 50 per cent. of the shares, 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

GLAsGOW CORPORATION, December 5th.—Electric wiring and 
fitting in connection with Mosspark housing scheme. Specifications 
from the Electrical Engineer, 75, Waterloo Street, Glasgow. 

LEEDS GUARDIANS, December 8th.—Switchboard for private 
telephone installation at the Institution, Beckett Street, Leeds. 
Particulars from the Master, at the Institution. | 

HEADINGTON (OXFORDSHIRE) GUARDIANS, December gth.— 
Electric light wiring and fittings in the infirmaries of the Guardian’s 
Institution. 

CHULMLEIGH (DEVON) CHURCH, December oth.—For wiring and 
fitting the church, vestry, belfry, etc. Particulars from the Rev. 
M. W. Murray, at The Rectory. 

WARRINGTON ELECTRICITY AND TRAMWAYS COMMITTEE, Decem- 
ber 11th.—Supply of motors. Specification from the Borough 
Electrical and Tramways Engineer. 

Гомс“` EATON URBAN Соомспи. December 11th.—Storage 
battery, three-wire booster switchboard and steel platform. Specifi- 
cation from the Electrical Engineer and Manager. 

ABERTILLERY URBAN Council. December 15th.—2200 V 
feeder, а 200 kW and a 30 kW converting set, h. and 1.t. switchgear 
for Aberbeeg works, and static transformers and l.t. switchgear 
and a.c. distribution system for Abertillery town. Specifications 
from Mr. M. J. Mortimer, engineer and manager, Electricity Works, 
Aberbeeg. 

DUBLIN PORT AND Docks-BoARD—ENGINEERING DEPARTMENT, 
December 18th.—(1) Rotary converter plant, (2) transformers, (3) 
switchboards, switchgear and accessories. Specifications and con- 
ditions of tender from Mr. J. Mallagh, M.Inst.C.E.V., Engineer-in- 
Chief, East Wall, Dublin. 

WARRINGTON GUARDIANS, December roth.—Three months’ 
supply of electrical goods. Tender forms from the Clerk, Bewsey 
Chambers, Warrington. 

DEARNE District LIGHT RAILWAYS COMMITTEE, December 21st.— 
(a) Rails and fishplates, (b) points and crossings, (c) permanent way, 
road widenings and bridge works, (d) overhead line equipment, 
(e) feeder cables, (f) sub-station plant, (g) rolling stock, (^) buildings. 
Specifications and forms of tender from Mr. J. Ledger Hawksworth, 
Clerk to the Committee, Council Offices, Bolton-upon-Dearne. 
Plans and drawings can be inspected at the offices of the Engineers, 
Stephen Sellon and Partners, 36, Victoria Street, Westminster, S.W.1. 

Ham (SURREY) Ursan CouNcir.—Electric motors for sewage 
department. Particulars from the Surveyor, Council Offices, Ham. 

ST. HELIER (Jersey) PARISH ASSEMBLY.—Concession for estab- 
lishing an electricity undertaking for supply in St. Helier. Con- 
ditions from Mr. J. E. Pinel, Mayor, Town Hall, St. Helier. 

BRANDON AND BYSHOTTLES URBAN CouNciL, Electric mains 
in connection with housing schemes at Waterhouses and New 
Brancepeth Colliery, Particulars from Hays and Gray, architects, 
Wingate (co. Durham). 


NEW ZEALAND. 
Post AND TELEGRAPH DEPARTMENT, WELLINGTON, January 3oth.* 
—2 ooo galvanised iron earthrods, 5 ft. іп length and j in. in diameter. 


Callender's Cable and Construction Company's tender for supply 
of cable at £1 289 Is. 7d. has been accepted by WALSALL Corporation. 

The tender of T. Hewitson, of Methil, has been accepted for 
electric power and lighting equipment oí a new cinema theatre in 
Commercial Road, LEvEN. 

Logan and Hemingway, of Doncaster, have secured the contract 
for the construction of a branch line of the METROPOLITAN RAILWAY 
from Sandy Lodge to Watford. The cost will be abont £300 ooo. 

SYDNEY (N.S.W.) Council have accepted tenders by the Metro- 
politan-Vickers Electrical Company for transformers, £2019; 
Johnson and Phillips for cable, £480 ; and Babcock and Wilcox for 
stokers, /25 252. | 

The Automatic Telephone Companv have secured a contract 
from the BOMBAY TELEPHONE COMPANY for automatic exchange 
equipment to serve a total of 11 ooo lines in the city of Bombay. 
The installation is expected to be completed early in 1924. 

SYDNEY (N.S.W.) City Сосхси. have reversed their decision to 
accept the tender of Noyes Bros. for 25 ooo English meter.s at 
£42 936, and have awarded the contract to the Electricity Meter 
Manufacturing Company, of Sydney, at £42 ооб. 

BATTERSEA (London) Council have accepted the tender of the 
General Electric Co. (Z1 342), for switches and cubicles required in 
connection with the linking-up main through which currentis received 
from Hammersmith and for a large coupler switch between the main 
switchboard and works sub-station. 

The tender of the Leeds Forge Company (lowest tender received) 
for 56 top-covered tramcar bodies at £725 each (total /40 600) 
has been accepted by LEpinBurGH Corporation. Тһе tenders 
ranged up to 455 ооо. A local firm tendered at £49 280, ог £155 
per car above the accepted tender, and a proposal to order 20 of 
the cars from a local firm was defeated. | 


* Particulars from the Department of Overseas Trade. 
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New Companies. 


LUMINOGRAPH Co., Ltp. (185 849).—Private company. Reg. 
Nov. 20th. Cap., {1 ооо in £1 shares. Proprietors and managers ої 
luminous electric or advertisement signs. First directors : Tomaso 
Nattero and Guglielmo Nattero. Sec.: T. Guist. 
53А, Shaftesbury Avenue, М.І. 


3B TELEPHONE MANUFACTURING Co., LLD. (185 831).—Reg. 
Nov. 18th. Cap., £20000. Mechanical and electrical engineers, 
manufacturers of and dealers in apparatus and devices for use in 
connection with telegraphy and telephony with or without wires. 
First directors: Edith M. Russell and Elizabeth J. Bedingfield. 
Reg. office: 14, South Hill Park, Hampstead, N.W. 


WESTERN WIRELESS TELEPHONES, LTD. (185 948),—Private 
company. Reg. Nov. 23га. Cap., £1 ооо in £1 shares (750 ordinary 
and 250 six per cent. preference). To take over the business of 
wireless manufacturers and agents carried on by Colley, Marriott 
and Co., at 15, Cheapside, Liverpool. Permanent directors : 
E, Emmerson and A. H. Colley. Sec. A. H. Colley. Reg. office: 
41, North John Street, Liverpool. 


NATIVE Lamp Co., Lro. (185 944).—Private company. Reg. 
Nov. 23rd. Cap., {100 in {1 shares. To adopt an agreement with 
the General Assets Realisation Co., Ltd., and to carry on the 
business of manufacturers of and dealers in all kinds of electric 
lamps and accessories. First directors: Mrs. E. Brown and J. H. 
Catiow. Sec.: J. Н. Dawcett. Reg. office: то, Park Row, Leeds. 


WILTON WIRELESS Co., LTD. (185 892).—Private company. 
Reg. Nov. 21st. Cap., £800 in {1 shares. Manufacturers of and 
dealers in wireless, telegraphic and telephonic apparatus, goods 
and appliances, electrical apparatus and accessories, etc. First 
directors: G. H. Moody, A. J. Oakham, and W. J. A. Hale. Solicitors: 
W. I. Thomas, 33, Chancery Lane, W.C.2. 


С. F. BARRINGTON AND Co., Lro. (185 216).—Private company. 
Reg. November 17th. Cap, £500 in {1 shares. To adopt an 
agreement with G. F. Barrington, and to carry on the business of 
manufacturers of and dealers in all wireless apparatus, electrical 
appliances, etc. Subscribers: A. Cowell and G. F. Barrington. 
C. Raggett signs as director. Reg. office: 3o, Red Lion Square, 
Holborn, W.C.1. 

OXFORD WIRELESS TELEPHONY Co., Ltp. (185 879).— Private 
company. Reg. Nov. 21st. Cap., £1,500 in {1 shares. To adopt 
an agreement with H. Lawley and A. H. Shirley, and to carry on 
the business of a wireless telephone and telegraph company. First 
directors: H. J. Bradley, J. R. Wilkins, H. J. Butterfield, H. 
Lawley, and A. H. Shirley. Sec.: H. Lawley. Reg. office: 22, 
Queen Street, Oxford. 

MARSHALL ELECTRICAL Co., Ltn. (185 795).—Private company. 
Reg. November 17th, Cap., £3000 in {1 shares. To acquire the 
business carried on at 50, Marshall Street, W., as the Marshall 
Electrical Co., and to adopt an agreement with W. N. Ibbotson, 
G. Marr and Mary A. Bancroft, and to carry on the business of 
electricians, electrical and mechanical engineers, etc. Directors: 
R. W. L. A. Ham (chairman) and W. N. Ibbotson, Reg. office : 
50, Marshall Street, W.r. 

Lamp Caps, Ltp. (186 691.)—Private company. Reg. Nov. 13th. 
Cap. £50 ooo in £r shares, Manufacturers, sellers of, and dealers 
in caps for electric lamps, apparatus used for or in connection with 
electric lamps, electric and general engineers, etc. First directors : 
H. N. Sporborg, W. T. Munro, J. Y. Fletcher and C. Wilson. 
The British Thomson-Houston and G.E.C. companies have each the 
right to appoint two directors while respectively holding a third 
of the issued shares. Reg. office: Magnet House, Kingsway, W.C.2. 

ULTIMAX MANUFACTURING Co., LTD. (185,569).— Private com- 
pany. Reg. Nov. 7th. Cap., {1,000 in {І shares. To take over 
the business carried on by F. A. Charlier and A. E. Coyne at 394, 
Ecclesali Road, Sheffield, as the “ Ultimax Manufacturing Co., and 
to carry on the business of manufacturers of scientific instruments, 
mechanical, electrical and general engineers, etc. First directois : 
A. C. J. Charlier (chairman and permanent director), E. R. Wikeley, 
A. E. Cayne and F. A. Charlier. Reg. office : 70-80, Cornish Street 
Sheffield. 

INSTITUTION OF ENGINEERING INSPECTION (the word “ limited "' is 
(185 645.) 
— Кер. Nov. roth, as a company limited by Guarantee. To take over 
the assets and liabilities of the Technical Inspection Association ; 
to promote and encourage the practice of inspection in engineering 
and allied industries. The management is vested in a Council, the 
following persons having consented to act thereon:—N. P. P. 
Sandberg, Lieut.-Colonel P. R. Embury, F. R. Wade, A. E. Hadley, 
H. Gutteridge and D. Leechman. Sec.: C. L. Wharton. Keg. 
office: Palace Chambers, Westminster. 

‘LHAMES VALLEY ELECTRIC SuPPLY Co., тр. (185 507).— Reg. 
Nov, 8th. Cap. £1oo in £1 shares To carry on in Henley-on- 
Thames, Shiplake, Wargrave, Twvford, Sonning, and in other 
places in the rural districts of Henley and Wokingham and in the 
counties of Berkshire, Buckingham and Oxford and elsewhere, the 
business of an electric supply company. Subscribers: W. May, 
G. W. Spencer Hawes, C. E. Hewett, J. May, W. Pole South, P. 
Dawson, and Col. J. E. Broadbent. Registered without articles of 
association. No persons had corsented to act as directors to 
Nov. 7th. Solicitors: Slaughte: and Muy, 18, Austin Friars, E C 


Reg. office: 
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Companies’ Meetings, Reports, etc. 
Western Telegraph Company, Ltd. 


The eighty-ninth ordinary general meeting of the Western 
Telegraph Company was held on Wednesday at Electra House, 
Moorgate, London, Sir John Denison-Pender, Chairman of. the 
Company, presiding. | 

The CHAIRMAN expressed his deep regret at the death, which 
occurred on November 16th, of Mr. J. G. Griffiths, of the firm of 
Deloitte, Plender, Griffiths & Co., chartered accountants, and who 
had been connected with the Western Telegraph Company from its 
inception in 1872. On his retirement from active participation in 
the business of his firm the Western Telegraph Company considered 
themselves fortunate in securing his acceptance of a seat on the 
Board in 1909, and during the intervening years he was most 
assiduous in endeavouring to advance the interests of the Company. 

The CHAIRMAN continued : Gentlemen, the accounts for the year 
ended June 30th last do not show such a large surplus as for the 
previous year, but I think you will be satisfied with the result, 
taking into consideration all the circumstances with which trade 
and commerte have to contend in these times, for although the 
gross revenue was less by nearly £400 ooo, the net revenue was 
decreased by only £200 000, brought about very largely by reduced 
working expenses and to a small extent by some relief from income 
tax, corporation profits tax and excess profits duty, and this in 
spite of the fact that an additional amount of over £30000 was 
required for dividends on the new shares when they became fully 
paid in 1921. | | 

The net result is that after payment of dividends to the share- 
holders at the same rate as for the past few years—viz., ten per cent., 
and now on the increased number of shares issued in 1920, we have 
been able to place £250 ооо to reserve against £450 ооо for the 
previous year, but on the other hand you will have observed that 
the general reserve fund on pages 5 and 6 of the accounts has also 
been debited with nearly £389 000 being the cost of renewal of 
old andfailing cables to keep up the standard of our communications. 

Capital expenditure has been increased by over {£400 ооо for 
new cables, land, and buildings. This amount includes the cost of 
additional cables between Pernambuco and Maranham, Pernambuco 
and Maceio and Rio de Janeiro and Santos. The city of Victoria, 
also on the Brazilian Coast, has been connected to our system by 
duplicate cables to Bahia and to Rio de Janciro. 


Communication between North and South America. 

It is with sensations of relicf that I am able to inform you that 
the grievance under which we laboured for two years has at last 
been removed. І refer to the refusal of the United States to permit 
the operating at Miami, Florida, of the new direct cables between 
South and North America via the Island of Barbados laid in 
September, 1920. In August last the telegraphic cables between 
the South of Ireland and the United States were rendered un- 
workable, and consequently communication between Europe and 
North America was very seriously hampered. With the object of 
relieving the situation the United States Government issued a 
temporary license permitting the operation of the Maimi Cables 
for thirty days, to enable telegrams to be carried in both directions 
via South America between the United States and Europe only, 
thus excluding all South American traffic over these cables. As these 
cables were laid expressly with the obiect of improving communica- 
tion between Brazil and other South American countries on the 
one hand and North America on the other, I can only imagine 
that the wording of this license was left to some irresponsible 
subordinate in the United States department. We at once, in the 
interests of Brazil, on whose territory one of the cables in question 
lands, refused to open communication under this permit. Such a 
slap in the face given by one friendly State to another could not 
pass unnoticed. ] presume, therefore, that the matter was at once 
taken up by the Secretary of State at Washington, for within a 
few days the objectionable license was replaced by one under which 
we were able to open the cable and have since been working in the 
interests of the public as well as of our Company. Within the last 
month or two signs of improved trade in South America are apparent. 
and ] hope this may continue and develop. 


Earthquake in Chile. 

The recent deplorable earthquake on the coast of Chile totally 
interrupted our cables and those of our competitors north of 
Valparaiso. Telegraphic communication by landlines and wireless 
was also broken. Our ship was on the work of repairs to our cables 
within six days of the catastrophe and we hope to have the many 
breaks in the cables repaired shortly. Some of them have already 
been effected. 

Brazil is now celebrating the centenary of its independence and a 
beautiful and extensive exhibition has been erected at Rio de 
Janeiro. The British Pavilion at this Exhibition is apparently 
second to none, We have a telegraph station in this pavilion at 
which messages are despatched and received to and from all parts 
of the world. We are also exhibiting there some interesting items 
and souvenirs in connection with the past, and instruments which 
are working the cables at the present day. : 


The Loss of the ** Cormorant.” 
It was with much regret the directors had to report the loss of 


the cable steamer “ Cormorant,” which foundered on January 24th 
last off the South Coast of Brazil, whilst on her way to Rio Grande 
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do Sul. We believe she struck some submerged wreckage, for the 
damage was received just about the spot where a vessel had sunk 
some short time previously. She was kept afloat for some hours 
after she struck, and the Lloyd Brazilian Company's steamer 
“ Ruy Barbosa ”' came to her assistance in response to the “ Cor- 
morant’s ” wireless calls and took her in tow. She, however, had 
to be abandoned and sank a few minutes after the tow ropes were 
cast off. We are thankful that all the officers and crew were saved. 
This vessel (the ‘‘ Cormorant ’’) had fortunately only just previously. 
been surveyed in dry dock. In the meantime, we have chartered 
the cable steamer '' Sentinel " to carry on the repairing work, and 
a new vessel to permanently replace the '' Cormorant '' has been 
ordered and is now being built by A. and J. Inglis, of Glasgow. 
The cable steamer ‘‘ Norseman,” which we purchased in 1904 
from our friends the Eastern Telegraph Company, is now nearly 
40 years old, and to maintain her efficiency for our very special work 
would require extensive renewals at great cost on her next overhaul. 
It has consequently been decided to replace her also (the '' Norse- 
man ” is 1 545 tons), and a somewhat larger vessel, namely of 
I 800 tons, is in course of construction by John Brown & Co., of 
Clyde Bank. It is hoped that both new vessels will be able to 
take up their stations in the autumn of next year. 

After the CHAIRMAN and Sır WILLIAM PLENDER had answered 
some questions regarding the accounts, the report and accounts 
were adopted, the retiring directors, the Earl of Midleton and Sir 
Albert J. Leppoe Cappel, were re-elected, and the auditors, Deloitte, 
Plender, Griffiths & Co., and Gane, Jackson, Jefferys & Freeman, 
were reappointed. à 


The CASTNER-KELLNER ALKALI Co. recommend a final dividend 
of 12 per cent., making 20 per cent. 

The GLOBE TELEGRAPH AND TRUST Co. announce quarterly 
dividends of 3s. per share on the preference shares, less tax, and 
5s. per share on the ordinary shares. 

AUCKLAND City CouNciL this week offered for sale 423 400 
5] per cent. bearer debentures at 974 per cent., and £392 800 
5 per cent. bearer debentures at 943 per cent. The issue forms part 
of a loan of £1 250 ооо for tramway purposes. 

The directors of THE WESTERN TELEGRAPH CGMPANY have de- 
clared the first quarterly interim dividend of five shillings per share, 
free of income tax, for the year ending June 3oth, 1923 payable to 
shareholders registered on the 6th inst., being at the rate of 10 per 
cent. per annum. 

In order to meet the increasing demand for electrical energy the 
directors of the NEWCASTLE AND DISTRICT ELECTRIC LIGHTING 
CoMPANY have resolved to create {100 000 six and a-half per cent. 
third mortgage debentures, repayable in 15 years. It is proposed 
to issue {60 ooo of these debentures now, of which £29 400 will be 
exchanged for the existing third debentures. 

The directors of MANILA Electric Corporation have authorised 
distribution of 20 per cent. of the common stock to shareholders 
of record on the 20th inst. The $1 ooo ooo of stock held in trust 
for the Corporation is to be issued for this distribution. The 
directors have also decided to call a special meeting to increase 
the authorised capital from $6 ooo ooo to $10 ooo ooo, and if this 
is approved it is planned that $1 ооо ooo of common stock shall 
be distributed at an early date. It is expected that 8 per cent. 
dividend rate will be maintained on all stock. 

The carnings of the МЕХІСО TRAMWAYS COMPANY for the year 1921 
were $13075 291 (Mexican currency), against $11 006 131 for the 
previous year; expenses, $9 408 322 (against $8 718 176); net 
operating revenue, $3 666 968 (against $2 287 954). Taxes absorbed 
$731 532 (against $634 362), and $600 ooo was set aside for depre- 
ciation (against nil), leaving net operating income of $2 335 436 
(against $r 653 592). The Consolidated balance sheet, dated 
December last, shows amongst liabilities $6 929 оўо on account of 
accrued bond interest. Assets include $1 631931, amount due 
from Mexican Government, and $1 846 416 Mexican Light and 


Power Company bond interest unpaid. The report is the first. 


which has been issued since 1913. 

The report of CHADBURN'S (SHIP) TELEGRAPH Co. for the two 
years ending March 31st last shows a credit balance of £27 813, less 
directors’ expenses, depreciation on properties, plant, etc., £9 123, 
making £18690. This sum, together with the balance carried 
forward from March 31st, 1920 (viz., £6073), makes a total of 
£24 763 to be dealt with. From this amount £7 200 must be 
deducted, representing four half-yearly dividends which have been 
paid at the rate of /6 per cent. per annum on the preference shares, 
leaving £17 563. Out of this sum the directors have already paid 
a dividend on the ordinary shares at the rate of £6 per cent. per 
annum, less income tax, for the two years ending March 31st last, 
and they propose to carry forward the balance of £10 363. 

The gross revenue of the AMAZON TELEGRAPH Company for 1921 
amounted to £57 308, and working expenses to £40 233. After pro- 
viding £5 844 for income tax, £9 702 for debenture interest, £13 145 
for sinking fund, and bringing in the balance of £5 790 brought 
forward, it has been necessary to transfer £6 ooo from reserve to 
meet the deficit, and there will then remain a balance of 4173, 
which the directors recommend should be carried forward. Trade 
on the Amazon has not shown any improvement during the year. 
The company’s receipts have decreased by a further £5 214, and the 
directors regret that they are again unable to recommend the pay- 
ment of a dividend. The average rate of exchange for the year 
was 714. per milreis compared with офа. for the previous year. 


December I, 1922 


COMMERCIAL INTELLIGENCE. 


County Court Judgments. 


[NorEe.—The publication of extracts from the ‘ Registry of 
County Court Judgments " does not imply inability to pay on the 
pu of the persons named. Many of the judgments may have 

settled between tbe parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 
ARGENT ARCHER AND CO., 89, Abbey Road, St. John's Wood, 
electrical engineers. {14 6s. rod. October 18th. 

CHELL (J. A.) (1921), LTD., Bond Street, Wolverhampton, elec- 
trical accessories manufacturers. f10 85. 6d. October 2oth. 
HARRISONS (a firm), 88/93, Princes Street, Southend-on-Sea, 

` electrical engineers. {£25 18s. 10d. October roth. 
WOODRUFF, ROBERT, AND CO., 550, High Road, Streatham, 
electrical engineers. £13 115. 6d. October 2oth. 


Private Meetings, ete. 


[Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
CESCO, LTD., electrical engineers, Cardiff.—At the statutory 
meeting of creditors in this voluntary winding-up, Mr. A. H. 
Smith, the liquidator, submitted a statement of affairs which 
showed total.liabilities of £5 162, made up as follows :—Trade 
creditors, /1 816; amount due to vendors on the transfer of 
the, business, ХІ 600 : banker's claim, £1 725; and Cardiff 
Corporation for rates, Í21. The assets were estimated to 
realise £4 110, or a deficiency of £1 0o51. The bank held a first 
debenture for the face value of £2 ооо, and had appointed a 
receiver. А resolution was passed confirming the voluntary 
liquidation of the company with Mr. Smith as liquidator, while 
a committee of three of the principal creditors was appointed. 

MODERN ELECTRICAL SUPPLY CO., LTD., Whitecross Place, 
London, E.C.—At a largely attended meeting of creditors last 
week the liquidator submitted a statement of affairs which 
disclosed ranking liabihties of £4,054, all due to trade creditors, 
and net assets /26, a deficiency so far as the creditors were 
concerned of /4028. The accounts for the vear to July 31st 
last showed a lcss of £3 180. That loss was attributed princi- 
pally to the low rate of gross profit which was earned. During 
recent months the company had been pressed by creditors, and 
unsuccessful attempts were made to enter into an arrangement 
with them. The debenture holder had appointed a receiver. 
The latter was of the opinion that the stock would only rcalise 
£2 500. That meant that the assets would be insufficient to 
fully meet the claim of the debenture holder, and there would 
be nothing whatever for the unsecured creditors. The failure 
of the company was attributed be the fall in the value of the 
stock, the very small margin of profit obtainable, owing to the 
fact that consumers could obtain identical terms from manu- 
facturers with the result that the company had to deal with 
small firms and run the risk of bad debts. The company had 
also suffered by the heavy purcbase of wireless sets which, 
owing to the delays in the broadcasting scheme, there was very 
little demand for. The stock included wireless sets and 
accessories to the value of Хт ооо. The turnover of the business 
during the year to July 31st, 1922, was only {15 ооо. Several 
creditors stated that goods were obtained from them at recent 
dates, and one creditor said he supplied goods at a date when 
the company had issued a notice calling the shareholders 
together for the purpose of passing the resolution for liquidation. 
The chairman stated that up to the date of the liquidation 
negotiations were in progress by which it was hoped a compro- 
mise would be effected with the creditors. The representative 
of the Maxim Lamp Works said that on October 16th he received 
an order for goods to the value of /боо, and he wanted an 
explanation as to why the company received goods from him 
after that date. He subsequently proposed a resolution 
expressing the opinion that it was desirable that the company 
should be wound up compulsorily and that the general body of 
creditors should be recommended to subscribe towards the 
costs of the petition to an extent not exceeding 24 per cent. of 
the amount of their respective claims. The representative of 
Callenders Cable and Ccnstruction Co. seconded the motion, 
which was carried unanimouslv, and an informal committee of 
three of the creditors was also appointed. The principal 
creditors are :—Associated Electric Trading Co., Ltd., £81; 
Automatic Telephone Manufacturing Co., Ltd., £66; British 
Thomson-Houston Co., Ltd., £144: Belling and Co., £71; 
Bapsty, S., £72; Catchpole and Morris, £164; Cable Acces- 
sories Co., (212; Dawson, W., and Co., £169; Dwyer, P. L., 
£115; Ever Ready Со., 477: Falk Stadelmann and Co., £02 ; 
Ġeneral Electric Co., Ltd., £332; Geipel, W., and Co., £75; 
Henley’s Telegraph "Works, Ltd., £34; Langham Electrical 
Supplies Co., /85; Maxim Lamp Ww orks, £94; Mullard Radio 
Valve, £87; Rose Bros. Electrical Co., £50; Russ, J., £86; 
Smith, J. and W. B. , £139; Higgs Bros., £50 ; Wootten, H. A., 
and Co., £60; W atsham and Co., £175; Wireless Instrument 
Manufacturing Co., £5 
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“ WATT ” ELECTRICAL CO., LTD., 161, Westminster Bridge 
Road, London; S.E.1.—A meeting of creditors was held last 
week at the Institute of Chartered Accountants, when a state- 
ment of affairs presented showed liabilities of £928 19s. 3d., and 
net assets estimated to realise £399, a deficiency of £530. The 
liquidator reported that the company was registered оп 
January 20th last for the purpose of taking over a business 
which had previously been carried on by E. H. Whatton and 
L. N. Abrey under the style of the Watt Electrical Co., at 
Railway Approach, London Bridge, S.E. During the summer 
the company entered into negotiations for the acquisition of 
the rights of a new electrical advertising device, and larger 
premises were acquired at Westminster Bridge Road. In the 
middle of October the financial position became acute and 
liquidation was decided upon. The books of the company had 
been kept in a somewhat elementary fashion, Dissatisfaction 
was expressed at the position, but eventually it was decided 
to confirm the voluntary liquidation of the company with 
Mr. Gardner as liquidator. The following are creditors :— 
Abrey, L. N., £111; Beardmore, F. W., £116; British Central 
Electric Co., £24; Brown Bros., Ltd., £35; General Electric 
Co., Ltd., £42; Lee, Albert, and Co., £29; Magic Appliances, 
Ltd., £14; McCaw, Ltd., £21 ; Metropolitan Vickers, Ltd., £20 ; 
Sloan Electrical Co., Ltd., £29; Stella Lamp Co., Ltd., £52; 
Waller, G., £25. 


London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Companies Winding Up Voluntarily. 

BRITISH AND ALLIED ELECTRICAL AGENCY, LTD.—St. 
John Bennett, of 16, Devonshire Square, London, E.C.2, 
appointed liquidator. 

DALZIEL’S CONSTANT VOLTAGE PATENTS, LTD.—S. T. 
Hall, 24, The Strand, Derby, appointed liquidator. Meeting 
of creditors at the offices of Messrs. Wilshire, Hall and Co., 
24, The Strand, Dery! on Saturday, December 2nd, 1922, at 
10 a.m. 

Notice of Intended. Dividend. 

HILL, George, NOBLE, George, and COWLEY, Edgar, trading in 
co-partnership as GEORGE HILL AND CO., 22, Chantry Lane, 
Great Grimsby, electrical engineers. Last day fcr receiving 
proofs, December oth. Trustee, J. F. Ушаш, St. Mary’s 
Chambers, Great Grimsby. 


Application for Debtor’s Discharge. 
ELLIS, William Charles, Applegate Street, Leicester, electrician, 


Day fixed for hearing, December 20th, 2 p.m., The Castle, 
Leicester. 


- 


Order made on Application for Debtors' Discharge. 

JINKS, Frank Cecil, lately carrying on business with Herbert 
Rothwell and Stanley James Watson as THE VULCO MAG- 
NETO CO., at 11, Long Acre, London. Bankrupt’s discharge 
suspended for three months to January 31st, 1923. 


Prices of Metals, Chemicals, etc. 


TuESDAY, November 28 


Copper— Price. Inc. Dec. 
Best Selected . per ton {64 15 о — {1 5 о 
Electro Wirebars .. i» £69 15 0 — £1 10 о 
H.C. Wire, basis .. per Jb. оз. оа. — is d. 
Sheet os. 10d. — — 

Phosphor Bronse Wire (Telephona)— 

Phosphor Bronze Wire, 
basis .. per Њ. 18. тфа. — %а. 

Brass 60/40— 

Rod, basis es $e 7d. mm — 
Sheet, basis - " 93d. — — 
Wire, basis bs m 1oid. — — 

Pig Iron— 

Cleveland Warrants perton {417 6 — — 
Galvanised steel 
wire, basis 8 S.W.G. ,, £18 о o — == 

Lead Рів — 

English . . vi £27 10 о — — 
Foreign ог Colonial А £26 5 о 58. Ex 

Tin— 

Ingot oe T e £174 17 6 — {312 6 

Wire, basis e. per lb. 28. 41d. — id. 
Aluminium Ingots .. perton {100 о o — — 
Speltey .. T ane 25 £36 17 6 — / 7 6 


Mercury = .. per bottle {12 o o — 58. 
Sulphur (Flowers)—Ton {9 Sodium Chiorate—Per lb. 44d. 

„ (Roll-Brimstone)—perton Sulphuric Acid (Pyrites, 168°) 

£8 108. per ton, £7 тоз. 

Sodium Bichromate.—Per lb. 3d. Copper Sulphate.— Per ton. 
Boric Acid (Crystals). Per ton £55. £26 
Rubber.— Para fine, 1s. oid. ; plantation 1st latex, 1s. oid. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W. T. Henley's Telegraph 
Works Company. 
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SPECIFICATIONS PUBLISHED. 


The following ab:tract from some of the specifications recently published has been 
Specially compiled by Messrs. MEWBURN, ELLIS AND Co., Chartered Patent Agents, 
Jo and 72, Chancery Lane, London, W.C. . 


185883 FLETCHER, G. H., and METROPOLITAN-VICKERS ELECTRICAL Co., LTD. 
Induction motors. (29/6/21.) 

185 888 PoLLAk, J. E. (MASCHINENBAU ART.-GES. SEERACH-ZuRICH). Mechanically- 
operated interrupters for electric currents. (1/7/21.) 

185 889 British THomson-Houston Co., Lro. (GENERAL ELECTRIC Co.). Fusible 
cut-outs for electric circuits. (1/7/21.) 

185891 LopGE Fume Co., Lro. (METALLBANK UND METALLURGISCHE GES. AKT.- 
GEs.) Method of and device for mechanically rectifying high-tension 
polyphase current. (4/7/21.) 

185 902 May AND PADMORE, LTD., and May, E. W. N. Electric heaters. (12/7/21.) 

176 309 CALDERARA, M. Renewal of clectric incandescent lamps. (3/3/21.) 

185 920 Britisn Тномѕом-Носѕтом Co., Lro. (GENERAL ELEcTRIC Co.) Voltage- 
regulating systems.  (27/7/21.) 

185 923 GREENSLADE, A. E. High-frequency inter-valve transformers and method 
of constructing the same.  (29/7/a1.) 

185946 PALMER, J. R., and Аѕнтом, W. C. Electric-accumulators, (31/8/21.) 

185958 ErANDEM Co., Lro., and Eaton, J. Electric hand lanterns. (15/9/21.) 

185 967 Rees., Н. P. P. Wireless telegraphy and telephony apparatus. (29/9/21.) 

185 989 THREE Star ACCUMULATORS, Lrp., and KeNpaLL, C. Electric batteries. 


(2/11/21.) 


172963 RENAUDIN, A. Insulator for high pressure electric lines. (15/12/20.) 

175 274 NAAMLOOZE VENNOOTSCHAP PHILIPS’ GLOEILAMPEN-FABRIEKEN, Electric 
glow discharge lamps. (9/2/21.) 

186 ото British THomson-Houston Co., Lro. (GENERAL Ecvectric Co.), Electric 


circuit controllers. (1/3/22.) 

186013 British Тномѕох- Нооѕтом Co., Lro., and HasriNcs, H. C. Control of 
electrically-propelled vehicles. (21/3/22.) 

186087 Marks, E. С. R. (SIEMENS-SCHUCKERTWERKE GrEs.). Apparatus for regu- 
lating the phase-compensation of asynchronous electric machines by 
means of commutator machines connected in cascade with the rotor cir- 
cuits thereof. (8/4/21.) 

186 088 Marks, E. C. R. (SIEMENS-SCHUCKERTWERKE GES.). Apparatus for regu- 
lating the specd and phase-coinpensation of asynchronous electric machines 
by ME of a commutator machine connected in cascade therewith. 
(11/4/21.) 

186 o91 PraArscuickK, B.  Fusible safety cut-out for electric motors.  (18/4/2r.) 

186 094 RAaNSFORD, R. B. (NAAMLOOZE VENNOOTSCHAP NEDERLANDSCHE RADIO- 
INpusrRIE). High-frequency telephone transmitters. (22/4/21.) 

186 108 HaNpLEv, P. В. Electric switches. (10/6/21.) 

186 117 Frost, S. G. Electric resistances. (1§/6/21.) 

156 129 Коомр, H. J. Means for producing alternating electric currents. (16/6/21.) 

.186 134 Younc, А. M.. and Simpson, N. W. Means for indicating the period of 
and/or controlling electrical oscillations. (18/6/21.) 

186 137 Testrup, N., and TECHNO-CHEMICAL LABORATORIES, LTD. Utilisation of 
surplus power from hydro-electric plant for the preparation of peat or 
símilar fuel. (20/6/21.) 

186 138 British THomson-Houston Co., Lro. (GENERAL ErEcTRIC Co.). 
mionic signal receiving systems. (20/6/2т.) 

165 098 ScuwkEiTzER, Н. L. A. Apparatus for separating or sorting fragmentary 
materials by clectric couductivity. (18/0/20.) (Patent of Addition not 
granted.) 

170 266 MoLuixk, Dr. A. H., and MERZ- WERKE (GEB. MEnz.). 
for electric wires. (r1/10/20.) 

186 141 RELAY AUTOMATIC TELEPHONE Co., Lro., and Јонмѕом, B. B. Automatic 
telephone exchanges. (20/6/21.) 

186 194 SPENCER, А. Electric lighting and heating systems for railway and the like 
vehicles. (13/7/21.) 

186 198 WESTERN ELECTRIC Co., Lro. (WESTERN ErkerRIC Co., Inc.) 
wave filter. (14/7/21.) 

186 211 Spicer, W. J., aud Rocers, T. S. Electric horns. 

167 490 Gres. FUR DRAHTLOSE TELEGRAPHIE. 
nalling. (6/3/20.) 


Ther- 


Terminal connections 


Electric- 


(29/7/21.) 


Antennae systems for wireless sig- 


APPLICATIONS FOR PATENTS. 
November 13th. 
30 929 А. M. Taytor. Power transmission systems, 
30 939 DAGOBERT Timar AND Co. and E. SCHRODER. 
electricallv. 
30 957 G. DERHAM and G. ТіРРІМС. Wireless receiving apparatus. 
зо 962 N. Н, Croucu and J. W. Hacer. Wireless installations on vehicles, etc. 
30 979 J. L. Morris, J. T. Ross and A. Н. Rattinc. Galvanic batteries. 
30987 METROPOLITAN-VICKERS ELEcTRICaL Co. and N. E. Моктн (WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., partly). Electric controllers. 


Apparatus for heating forgings 


30 988 METROPOLITAN-VICKERS ELECTRICAL Co. and A. D. FERGUSON. Automatic 
clectric railway systems, 
30990 METROPOLITAN-VICKERS ELECTRICAL Co. and А, D. FERGUSON, Automatic 


motor control systems, 

31 007 E. W. PuckERT. Incandescent lamp holders. 

31016 British Tiomson-Hovuston Со. Trough reflectors. 

31 028 А. M. Monnier. Manufacture of glow lamp bulbs. 

November r4th. 

31045 H. D'O. MaNTLE. Continuously variable resistance. 

31075 Терон ACCUMULATOR Co, and P. J. GRUBER. Separator plates for accumu- 
lators, 

31 080 T. E. R. Potties. Selectors for distributing electrical energy. 

31 096 W. К. Barker and S. G. Jones. Electric measuring instruments, 

31 r11. J. van Crossman and H. HaraBERSTADT. Device to prevent extinguishing 
of electric arcs. i 

31114 METROPOLITAN-VICKERS ELECTRICAL Co. and С. 
traction. 

31 117 J. HErnrERINGTON. Wireless kin¢matographs, etc. 

31118 British Гномѕом-Носѕтох Co. Electron devices. (15/11/21, U.S.) 

31 119 British THomson-Houston Со. Metallic resistances, 

31 120 British Тномѕох-Носѕтох Co. Ignition systems, 

31 115 Акт. Grs. Brown, BovrERI ET CIE. Electric switches. (14/12/21, Germany.) 

31 150 Soc. Амом. ErkcrRO-TExmTILE. Electric burners for singcing textile threads. 
(2/10/22, France.) 


(29/6/22, France.) 


Н. FLETCHER. Electric 


November 15th. 
31 177 H. D'O. Mantre. Loud speaker. 
31178 G. MansuMaAN,  Resistances, grid leaks, ete. 
31 196 А, DiNusLEv. Thermionic valves. 


31 230 J. VAN CLossMANN and H. HatgERSTADT. Automatic circuit breakers. 


31240 WrsrERN ELectRc Со, Ekctric impulse distributing systems, (13/1/22, 
U.S.) 
2:1 British THoMson-Houston Co. and H. TRENCHAM, Oil immersed switch- 
gear. 
31252 BurusH Тномѕом-Носѕзтом Co. Electron discharge devices. (15/11/21, 
U.S.) 


31 253 Brirtsn THomson-Hovuston Co. and H. TRENCHAM, 

31 204 F. HorLwrEkK. Apparatus for radiology, ete. 
November 16th. 

31 273 Britisn THomson-Hovustow Co. and J. H. BUTCHER. 

31 274 A. M. TAYLOR. Power transmission systems, 

31 256 P. Ркіғѕ1 ү. Sanding devices for el сігіс vehicles. 

31 292 J. L. KNox. Electric lamps, ctc. 


Enclosed switchgear, 
(15 11/21, France.) 


Insulators, 
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31349 M. H. H.M.Cuaumonr. Electric and other headlights. 

31 357 F. ЈАСОВАССІ. Lead storage batteries. 

31 360 EASTERN TELEGRAPH Co. and B. Davies. 

31 362 British TuoMsoN-HovusToN Co. and A. S. FITZGERALD. 
for a.c. distribution. 

$1 376 C. Branco. Zinc electrolytes. (17/1/22. Austria.) 


November 17th. ‚ 
Electrodes. (12/5/22, Germany.) 


(17/11/21, Belgium.) 


Electric signalling over cables. 
Protective apparatus 


31 430 H. BAUMGARTNER. 

31452 W. M. Woops, Electric motors. | о 

31463 W. B. Savers. Electrical insulation of metallic strips whereby uniform 
mechanical separation is ensured, 

31 466 H. P. T. Lerroy. Inductance coils, etc. 

31 481 L. Kriecer. Electric couplings. (18/11/21, France.) 

31 482 Britis TuoMsoN-HousTOoN Co. Ignition apparatus. 

31 483 BRITISH Тномѕом-Нооѕтом Co. Electric heating devices. 

31 486 and зт 490 RELAY AUTOMATIC TELEPHONE Co. and B. B. Jonnson. Telephone 
systems. 

31 487 and 31 488 RELAY AUTOMATIC TELEPHONE Co. and B. B. JOHNSON. 
exchanges. 

31 489 RELAY AUTOMATIC TELEPHONE Co. and B. B. Јонмѕом. 
systems. 

31 506 AUTOMATIC TELEPHONE MANUFACTURING Co. 


S.) 
November 18th. 
31 531 G. S. Witson. Threaded cable connector. 
31.545 Н. V. WurTEHOUSE, Thermionic valves, 
31551 J. L. Turner, J. H. JoNEs and T. R. O'KEEFE. 
motors. 
31 558 W. E. SHUTTLEWORTH. 
31 559 W. E. SHUTTLEWORTH. 


Telephonc 
Telephone exchange 


Telephone systems. (17/4/22, 


Electric generators or 


Electric couplings. 
Electric signalling device. 


31 594 METROPOLITAN-VICKERS ELECTRICAL Co. and С. A. JuuriN. Electrical 
machines. 
31 бот W. T. HeNLEY’sS TELEGRAPH Works Co. and W, Е. BisuoP. Electric cables. 


Arrangements for the Week. 
FRIDAY, DECEMBER lst (To-day). 


BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 
7.30 p.m. At Caxton Hall, Caxton Street, London. Salesmanship Conferences. 
cture (second of series of three) on “ Theory and Practice of Salesman- 
ship in Relation to the Electrical Industry," by Mr. Wallace Attwood. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria Street, London. ‘* Machines Used in Magnetic Separa 
tion," by Mr. Н. G. Brown. 


MONDAY, DECEMBER 4th. 
ROYAL INSTITUTION OF GREAT BRITAIN. | 
At Albemarle Street, Piccadilly, London. General Meeting. 


SOCIETY OF ENGINEERS, . 
5.30 p.m. In the Apartments of the Geological Society, Burlington House, 
London. Paper on “ Wave Power Transmission,” by Mr. W. Dinwoodic. 


INSTITUTE OF TRANSPORT. А 
5.30 P dd At the Institution of Electrical Engineers, er Place, Victoria 
mbankment, London. Paper on “ Passenger Transport by Road in Rural 
Areas," by Mr. Sidney E. Garcke. 


INSTITUTION OF ELECTRICAL ENGINEERS (WESTERN CENTRE). 

6 p.m. At Reference Room of the Public Library, Alexandra Road, Swansea. 
Ordinary General Meeting. Paper on “ Improvement of Power Factor,” 
by the late Dr. Gisbert Kapp. To be read by Mr. R. O. Kapp. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. At Savoy Place, Victoria Embankment, London. Informal Meeting. 
Discussion on '' An Electrical Installation at a Model Farm '' (opened by 
Mr. F. A. Sclater). 

Royat Society OF ARTS. 

8 p.m. At John Street, Adelphi, London. (Cantor Lecture) “ Brown Coal and 

Lignites,'' by Prof. W. A. Bone (Lecture 2). 


TUESDAY, DECEMBER 5th. 
ELECTRICAL SOCIETY OF GLASGOW, 
7.30 p.m. Paper on "' Industrial Illuinination by Electrical Energy," by Mr. G. 
erbert. | 


WEDNESDAY, DECEMBER 6th. | 
INSTITUTION OF RAILWAY SIGNAL ENGINEERS. 

3 p.m. At the Institution of Electrical Engineers, Savoy Place, Victoria 
Embankment, London. Paper entitled '' Intermediate Block Signalling,’ 
by Mr. C. Carslake. 

INSTITUTION OF ELECTRICAL ENGINEERS (WIRELESS SECTION), 

6 p.m. At the Institution, Savoy Place, London. ‘ A Direct- Reading Thermi- 

onic Voltmeter, and its Applications," by Mr. E. B. Moullin. 


THE WOMEN’S ENGINEERING SOCIETY. 
6.15*p.m. At 26, George Street, Hanover Square, London. 
Work for Women,” by Mr. E. S. Andrews. 

INDUSTRIAL LEAGUE AND COUNCIL, 
эн. At Caxton Hall, Caxton Street, London, S. W.r. Lecture on “ Dife 
culties in thy way of Increased Production," by Mr. Robert Young, М.Р. 


THURSDAY, DECEMBER 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At Savoy Place, Victoria Embankment, London. 
Lecture on '* The Possibilities of Transmission by Undergroun 
тоо 000/150 ooo Volts," by Мг. A. M. Taylor. 
CHELMSFORD ENGINEERING SOCIETY. 
7 p.m. At the East Anglian Institute of Agriculture, Chelmsford. Lecture on 
“ Wireless and Aircraft,” by Capt. P. P. Eckersley. 


FRIDAY. DECEMBER 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS (SOUTH MIDLAND CENTRE, 
STUDENTS’ SECTION). 
Lecture on '' Electric Traction," by Mr. A. H. W. Busby. 
PuysicaL Society oF LONDON. . 
5 p.m. At Imperial College of Science, S. Kensington, Lond. The following 
© Papers will be read : — 
з. " The Cathode Ray Oscillograph," by Dr. А. B. Wood. 
Demonstration of a Low Voltage Cathode Ray Oscillograph by the Westerny 
Electric Co. 
INSTITUTION OF HEATING AND VENTILATING ENGINEERS. -> 
7 р.т. At the Engineers’ Club, Coventry Street, London, Lecture on “ Centri- 
fugal Puinps as Applied to Heating Installations,” by Prof. A. Н. Barker. 
EDINBURGH ELECTRICL SOCIETY... 
8 p.m. At Philosophical Institute, 4, Queen Strect, Edinburgh. Lecture on 
* Power Transmission,” by Mr. T. Orr. 


s p.m. 


Lecture on *' Patent 


7.30 


Ordinary Meeting. 
Cables at 
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Notes of the Week. 


C SANE 
“Тһе Electrician " Competitions for Electrical 
People. 

ON p. 663 of this issue we make an announcement which 
we feel sure will be of interest to readers of THE ELEc- 
TRICIAN. We herald the inauguration of a series of 
competitions, accompanied by substantial money prizes, 
whose object is to discover and crystallise the ideas on many 
subjects which are floating about in a more or less detached 
way in the electrical profession and industry. Іп electricity 
supply (and all that it implies) we possess not only a 
commodity which is having (and will continue to have in 
ever-increasing strength) a profound effect on what is 
vaguely called civilisation, but a commodity which, rightly 
handled, will raise the electrical industry to a position 
second to no industry in the world. But the progress of 
the electrical industry depends on thc intellect, the enter- 
prise and the hard work of its members. The more these 
qualities can be encouraged the sooner we shall reach success. 
In at least one way, and that not the least important, we 
are proposing to encourage them. 


For Whom are the Competitions Intended? . 
THE way of the inventor is a hard one. We propose, as 
the details we give elsewhere will show, to smooth it a 
little. But inventors are in a class by themselves; in a 
sort of vanguard of progress with all the advantages and 
disadvantages which attach to that position. We want also 
to encourage the people in the main army, the men who 
without time and inclination for invention would be able, 
if they were stimulated, to contribute something from their 


own experience that would help to make electricity supply 
a little cheaper and of a little wider appeal. It is those 
people—and there are many of them—for whom the prize 
competitions in THE ELECTRICIAN are first and foremost 
intended. 


The Outlet Problem Solved by Our Readers. 


A WIRING scheme for an “ All-Electric " House is the 
subject of the first competition. We shall publish full 
details early in the New Year. At the moment we are 
glad to be able to announce that Mr. L. L. RoBINSON and 
Mr. ALAN KIRK have consented to act with the Editor of 
THE ELECTRICIAN as judges of the numerous designs that 
will be sent in. In addition we record that the closing date 
of the first competition will be March 31st, 1923, and that 
prizes of 25 guineas for the most successful competitor and 
15 guineas for the second competitor will be given, together 
with other prizes in proportion. It is unnecessary to 
say anything about the importance of the subject we 
have chosen. A great obstacle to the extension of the 
use of electricity in houses is the unsuitable way the 
wiring is done. In many of the houses now being built 
the number of “ outlets " is so meagre as to be ludicrous. 
This must be improved without delay. How is it to be 
done most efficiently and most economically ? That is the 
question for the competitors. 


Lighting Charges. 

THE Board of Trade, having appointed a departmental 
committee of five members to report upon the question of 
charging for gas on a thermal basis, the therm controversy 
in the daily papers is likely to subside for a time, but in 
the meantime another subject of discussion has been. 
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unearthed by the “ Daily Telegraph." This journal has 
recently devoted a considerable amount of space to an 
investigation of electric lighting charges, and it has pub- 
lished a table, prepared by a large firm with several branches, 
showing the comparative cost of their lighting in 1914 
and 1922. Needless to say, the figures for the latter year 
are considerably higher, roughly about 100 per cent. above 
1914, and so we imagine are the figures for the goods sold 
by the aggrieved firm. But, not unnaturally, the question 
is asked why the rates remain so high seeing that the cost 
of coal has been reduced by 50 per cent. and there is a 
downward tendency in all other charges. Another subject 


of complaint is the multiplicity of tariffs met with in. 


London and the large amount of accountancy work involved 
in checking and dissecting the lighting charges for the 
respective branches. We admit that there is a certain 
basis of truth in this, but the tendency is towards the 
employment of a flat rate or other simple method of 
charging, as this has been found most popular with 
consumers, who like to be able to check their bills and 
compare them with those for previous quarters without 
any great expenditure of time or labour. 


Misleading Statistics. 

We are not impressed with the table of comparative 
charges for the September quarter of 1921 and 1922 which 
our esteemed contemporary gives. Only the consumption 
in kWh and the total cost are given in each case, and the 
sole inference that can be drawn is that the amount of 
electricity used in 1922 was much higher than in 1921. 
No information is given about the size of the lighting units 
: or of the extensions carried out during the year, though it is 
admitted there were some, so that a true comparison cannot 
be made between the two quarters. The consumer appears 
to think—and other consumers are probably of the same 
opinion—that as soon as a reduction in the price of coal 
takes place the charge for electrical energy should also 
come down. It must, however, be remembered that 
supply companies must keep large stocks of coal in reserve, 
and, therefore, some time must elapse before the benefit of 
reductions in prices at the pit's mouth can be passed on to 
the consumers. In addition, the companies supplying 
the consumer in question rely mainly on the lighting and 
domestic load, and as their accounts are made up to the 
end of December, it is not surprising that few reductions 
in prices have not yet been annouriced. We do, however, 
anticipate this will be done very shortly, for we believe 
all the companies have been doing fairly well, and in their 
own interests, as well as in those of traders in general, it 
would be a good thing if substantial concessions were 
made without delay. | 


London Supply Statistics. 

THE Electricity Supply Return for 1920-21, which has 
just been issued by the London County Council, contains 
a mass of interesting statistics relating to the position of 
supply undertakers in the London and Home Counties 
Electricity District. Unfortunately, the information given 
is belated, as the analysis of the annual accounts is only 
for the year ended March or December, 1920, though 
the miscellaneous statistics, relating to capacity, output 
and charges, are more recent. It is gratifying to notice 
that in the year 1920-21 there was a substantial increase 
of 13 per cent. in the aggregate sales of current. The 
total sales of the London supply companies amounted to 
275 061 892 kWh in 1920, or 13 per cent. more than in 
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I919; and the municipal undertakers sold 183 700 092 kWh, 
an increase of 9 per cent. over 1919-20. Of the extra- 
London local authorities, West Ham has the largest 
undertaking and its sales amounted to 45 095 784 kWh, 
an advance of 8 per cent. With the exception of East 
Ham, which had a slight set-back, all the municipal under- 
takers made substantial progress, and the total sales were 
129 055 043 kWh, an increase of ro percent. Of the extra- 
London companies, the North Metropolitan Electric Power 
Supply Co. is by far the most important and its sales for 
1920 aggregated 62 773 070 kWh, an increase of 18 per 
cent. If the figures for 1921 were available it would no 
doubt be found that even greater progress was made than 
in 1920. 


Some Areas Without Authorised Distributors. 


IT is surprising to sce from the Return that there are still 
two or three small areas in London, including the Kensal 
Town portion of Kensington, Lincoln's Inn and Staple 
Inn, without electricity undertakers, but a supply is given 
in the two Inns by the company supplying the adjacent 
areas. There are also several areas in the extra- London 
district without authorised distributors, including Brent- 
wood, Buckhurst Hill, Epping, Feltham, Loughton, Ongar, 
Wanstead and Woodford. The County of London Com- 
pany will give a supply from its Barking station in some 
of the areas mentioned, but, nevertheless, there appears 
to be need of a Joint Electricity Authority to speed 
up matters and to provide supply in certain of the urban 
and rural districts. The L.C.C. Return is useful for 
comparison purposes, as it gives the capacity of the 
generating and transforming plant, consumers, total 
connections, prices, and other statistics of all supply 
authorities, but we hope that future editions will be a 
little more up to date. 


Illumination and the Architect. 


THE fact that artificial lighting affects all sections of 
the community has been increasingly recognised during 
recent years. Various joint meetings of the Illuminating 
Engineering Society have had a useful effect in stimulating 
co-operation both between different experts and between 
the manufacturer and the user of light. One of the most 
significant developments has been the increased attention 
paid to the effect of light on the eye by the medical pro- 
fession. But for some time it has been felt that the 
aesthetic and decorative aspects of lighting, which fall 
naturally within the field of the architect, have been 
insufficiently studied. It is therefore interesting, as a sign 
of the times, to notice that the Royal Institute of British 
Architects recently devoted an evening to illumination, a 
paper on this subject being read by Мг. L. M. Tye. The 
president of the R.I.B.A. was in the chair, and Sir JOHN 
HERBERT Parsons, Мг. L. GasrER, Мг. W. К. RAWLINGS, 
and other leading members of the Illuminating Engineering 
Society, were present. All expressed a desire for closer 
relations between the lighting expert and the architectural 
profession, who could learn much from each other. 


Natural and Artificial Light Equally Important. 


Bv tradition the architect is naturally interested in the 
admission of daylight into buildings, and in this age of 
electricity, artificial lighting should be regarded as equally 
important ; in some buildings—cinemas and theatres, for 
instance—it is actually more important. The recognition 
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that lighting appliances may themselves play an essential 
part in the general decorative scheme, and that their 
judicious use is a necessary clement in enabling the work 
of the architect to be seen by night as well as by day. 
should help to raise the status of illumination to a higher 
plane. Too often in the past the lighting of an 
important building has been regarded as a matter of 
secondary importance, only considered when the building 
is complete, and when the funds are all but exhausted. 
Mr. GASTER suggested that instruction in illuminating 
engineering should form part of the curriculum for archi- 
tectural students, and we hope that the leaders of the 
architectural profession will give this hint the attention it 
deserves. | 


! 


The Unemployment Debate. 

THE debate on unemployment in the House of Commons 
has come and gone without our being any nearer a solution 
of this great problerh. The debate was marked on the 
Government side by an air of satisfaction at what has been 
done, and what is going to be done, and on the Labour side 
by an equally intense conviction that the schemes proposed 
are not nearly wide reaching enough. In an interview Mr. 
J. H. Tuomas described them as inadequate on the ground 
that they only provide work for 150 000 «nile ten times 
that number are unemployed. We think that the former 
number is placed too low and that within a short time of 
the proposals of the Government maturing the latter 
number ‘will see a sensible diminution. But apart from 
this, Mr. THoMas's statements and many of the specches 
made during the debate on the amendment to the Address 
contain a fallacy which is worth exposing. 


Facts and Fancies. 

THE principal aim at the present time should not be to 
give a definite number of unemployed work, but to make 
such arrangements that industry will be stimulated and 
as a result unemployment diminished. For that reason 
the schemes suggested for relieving unemployment them- 
selves require careful examination. They fall into two 
classes. Those that provide work for a certain number 
for a certain time and then cease to be of value. Those 
that provide work for a certain number for a certain time 
and continue to be of value because they have cheapened 
the production of a certain commodity or widened the 
channel of communication between manufacturer and user. 
It is obvious that in the latter schemes lie the real remedy 
for unemployment, while the former in the long run only 
cause fresh unemployment. But to make the latter 
schemes of the highest use the work must be conducted in 

а business like manner. And to put gardeners to build 
power stations or navvies to wind armatures is to ignore 
that axiom. We have the greatest sympathy with the 
unemployed, but it is because we have that sympathy that 
we call attention to the danger of “ panic " schemes which 
in the end will leave matters worse than they were before. 


Socialism and Salesmanship. 

THE House of Commons has devoted many hours during 
the last fortnight to the subject of unemployment and 
bad trade, and yet, if onc may relv upon the newspaper 
reports, the word “salesmanship " has not been uttered 
in that great national repository of wisdom. Speaker after 
speaker, irrespective of the party to which he belonged, 
seemed to start with the assumption that trade is like 
the weather, that it is alternately bad and good, that it 
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comes and goes at the will of the State, and that while we 
are sometimes fortunate in enjoying good trade, at others, 
due to no fault of our own, we have to be prepared to face 
periods of depression. As every business man knows, there 
is some truth, but fortunately very little, in this attitude. 
Trade as we know it in this generation is essentially a 
matter of individual initiative, and Socialism is the refusal 
to accept that point of view. A simple classification of 
the nations, according to the extent to which they have 
accepted Socialism, would bring out the interesting fact 
that proficiency in salesmanship was in inverse ratio to 


faith in Socialism. Advertising is developed to its highest 


degree in America, with the result that the amount and 
quality of Socialism are both negligible. Advertising is 
only partly understood, and half-heartedly practised, in 
England, and in consequence we are also half-hearted 
Socialists. Going further East, until Russia is reached, 
one finds that advertising has hardly been heard of, and 
Socialism is at its best or worst. 


Unemployment Insurance. wc | 


THE MINISTER OF LABOUR has lost no time in dealing 
with the question of unemployment by industries. He has 
sent a memorandum to the National Confederation of 
Employers Organisations and the Trades Union Congress 
General Council putting forward certain proposals on the. 
subject and inviting their co-operation in considering steps 
to an improved system of unemployment by industry. 
Three schemes are suggested: unemployment insurance 
by industries without State contribution or control, partial 
State and industrial unemployment insurance to take care 
of “ floating " labour and a private scheme of insurance 
with contributions from the State to adjust the risks in 
industries where the unemployment is high. For the 
moment we do not propose to comment upon these schemes 
except to say that we feel the more firmly an industry can 
take the matter into its own hands and the less it needs 
to rely upon the State the better. One great reason for this - 
is that this would enable the scheme, as Sir LYNDEN 
МАСАЅЅЕҮ has rightly pointed out, to be constructed on - 
an actuarial and not on an eleemosynary basis and would 
enable machinery for the continuous collection of data 
on unemployment to be established. 


Advantages of Electric Traction 

As might be anticipated, the report on the electrification 
of the Swiss Federal Railways shows that the adoption of 
electric traction has been a complete success from the 
technical point of view. According to the programme 
drawn up in 1918 the entire railway system is to be 
electrified, and up to the present over 221 miles have been 
converted, but by the end of 1924 there will be an electric 
service on about 370 miles of line. The traffic has been as 
regular as with steam locomotives, but the increased speed 
has shortened the time taken in travelling, there is a 
greater degree of safety, and the absence of smoke in 
tunnels has been a great boon. In addition, the mainten- 
ance of the rolling stock is easier and steel parts have been - 
found to wear less rapidly. Economically, the advantage 
of electricity is not so pronounced and depends largely on 
the “ equivalent price of coal and the density of traffic." 
We are not, therefore, surprised that the report states ‘‘that 
in spite of all the advantages offered from the point of view 
of economic independence it would have been a mistake 
to push on the work of electrification too rapidly during 
the period when cost of living was increasing. Without an 
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exceptional increase of costs electric traction will certainly 
not be more expensive than steam when once the traffic 1s 
restored to 9o per cent. of that carried in I913." 


Motor Headlights. 

THE discussion on motor headlights which took place 
before the Optical Society in May last has been reprinted 
from the Transactions of the Society. An introductory 
paper by Mr. J. W. T. WALSH analyses the nature of glare 
from motor headlights and discusses the problem of com- 
promising between the requirements of the driver and 
pedestrian. Other contributions to the discussion by Dr. 
S. W. STRATTON of the Bureau of Standards, Washington, 
and Mr. L. GASTER and Mr. J. S. Dow of the Illuminating 
Engineering Society raise interesting points. There is also 
a series of descriptions of the special headlights exhibited 
at the meeting, some of which are distinctly ingenious in 
design. We think that, while the problem is admittedly 
a difficult one, there is something to be said for Commander 
BAKER'S view that the drivers of very powerful cars using 
exceptionally bright headlights are apt to get more than 
a fair share of the amenities of the road, and American 
experience therefore favours some limi ation of the 
candlepower of the beam. There is also justification for 
the principle, generally recognised in recent inventions, 
that the greater part of the light should be kept below a 
prescribed horizontal plane, the eye-level of the pedes- 
trian. 
is the part played by street-lighting. No doubt there is a 
large proportion of accidents in streets where there is 
crowded traffic, and conditions of street-lighting are also 
sometimes responsible for these mishaps. We believe that 
statistics of accidents collected for 32 American cities led 
to the conclusion that the proportion of night accidents 
due to inadequate lighting was over 17 per cent. Ina well 
lighted highway there 15 less inducement to use a powerful 
headlight. If motorists would reduce the power of their 
headlights in such circumstances, and if public authorities 
would recognise the intimate relation between street- 
lighting and safety of traffic, we should hear less of the 
dangers of accidents, at least so far as towns ave concerned. 


Assisted Wiring and Hiring Schemes. 

SUPPLY undertakings now realise that if they wish to 
develop the domestic load they must make use of their 
wiring and hiring powers. The high cost of wiring and 
of the necessary domestic apparatus has been the chief 
obstacle to the rise of electricity in middle class and working 
class houses, and schemes of assisted wiring and hiring 
are the best wavs of overcoming that difficulty. An 
excellent example of progressive enterprise in this direction 
has recently been given by the Hackney Borough Council, 
whose electrical engineer (Mr. L. L. Ковіхѕох) started 
work in the spring on a hiring and assisted wiring campaign. 
The result has been such an increase of business that it 
is almost impossible to cope with the orders. Already 
100 cookers have been installed and pronounced satisfactory, 
оо more are awaiting connection, and new orders аге 
coming in at the rate of five or six a week. Many con- 
sumers who use electricity for cooking have declared 
that it is cheaper than gas and much more convenient. 


An Ilford Scheme. 

WHAT is possible in Hackney is possible elsewhere, and 
we are therefore glad to see that Ilford Urban Council 
and Gravesend Corporation have decided to make a move. 
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At Ilford it is proposed to let out various apparatus on 
hire. The rates vary from 105. a quarter for a cooker 
апа a 3-pint kettle to 1s. 6d. for а 500 W bowl fire, a 
5% lb. iron or a 3-pint kettle. An assisted wiring scheme 
has also been evolved by the electrical engineer, Mr. A. H. 
SHAW. The estimated cost of a 12-light installation, 
with £3 for service charges, is £15, and it is proposed to 
fix the rental оп a 10 per cent. basis—1.e., at fI то. per 
annum or 7s. 6d. per quarter. The capital cost of a plain 
installation of. 12 points seems to us to be rather high, 
but the rental, if it is meant to cover depreciation and 
sinking fund, ought to be 124 or 15 per cent. The scheme 
is only intended to cover private residences at first, and 
the owner, or the landlord where the occupier is not the 
owner, must enter into an agreement guaranteeing the 
rental for a minimum of five years. 


Broadcasting and Electrical Contractors. 

Now that broadcasting is in full swing it may be asked 
what the electrical contractor (the man who sells direct to 
the public) is doing to seize the opportunity thus offered 
for increasing his business. In-writing about broadcasting 
during the last few months we have often said that the 
inauguration and extension of this service should be of 
the greatest value to the electrical industry and we meant 
that that term should be construed as widely as possible. 
Yet we fear that the electrical contractor has not done 
what he might and ought to have done to benefit himself 
and others by advertising wireless apparatus, by stocking 
it and by selling it. This failure is the more unfortunate 
in that other trades, sometimes not even remotely con- 
nected with electrical work, have been pressing forward thc 
sale of wireless equipment by every means in their power. 


The Electrical Shop Ideal. 

THE people who make and sell photographic apparatus 
are a case in point. Photographic journals are full of hints 
to wireless amateurs, description of apparatus and adver- 
tisements showing where this apparatus can be purchased. 
Ultimately, of course, this apparatus is purchased from 
electrical firms (and of that we have nothing to complain), 
but a certain amount of trade and a certain amount of 
profit is being diverted from its proper channels for no 
good reason. The ideal to work for in every town and 
district 1s the electrical shop—a place to which every 
purchaser of lamps, toasters, bell-pushes and wireless 
appliances would automaticallv visit when he or she 
required anything electrical. It should be as unthinkable 
for anyone necding electrical goods to visit a photographer 
or stationer for the purpose as it would for the man who 
wants a motor car to call at thehaberdashers'. Weare a 
long way from that ideal yet, but a step towards it might 
at least be made by every electrical contractor advertising 
and stocking wireless apparatus for the amateur. 


Broadcasting Extraordinary. 


Lasr Saturday evening we attended the annual dinner of 
the London District of the Institute of Journalists. Midway 
between the soup and the savoury, when the pre-dinner chill 
was beginning to merge into the post-dinner glow, it was 
announced that a demonstration of broadcasting would be 
given and that those present would have the opportunity © 
of listening to the evening concert. We listened ; and we 
were reminded of a little note that appeared in these pages 
three weeks ago in which we pointed out that broadcasting 
would be killed by second-class programmes and bad trans- 
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mission. If what we said was true, broadcasting is on its 
death-bed. For the entertainment consisted of a series of 
raucous sounds sometimes in speech and sometimes in song, 
but what it was all about we were not able to gather the 
faintest indication. But though we could not hear the 
broadcasting we heard what our neighbours said about it ; 
and that was quite sufficient. Frankly, if this was a 
typical programme it is not nearly good enough ; it has 
not even begun to be good. It can only be compared to 
the result obtained after a third-class gramophone has been 
repaired by the amateur mechanic of the family. Now 
in principle broadcasting means big business for the elec- 
trical industry, but much will have to be done before it is 
so in fact. 


e e 

Domesticity and Propaganda. 

The paper which Mr. W. A. GILLoTT read before the 
Institution of Electrical Engineers last week on '' Domestic 
Load Building: ‚А Few Suggestions Upon Propaganda 
Work," was unusual in more than one way. It is the first 
tme that so frankly commercial a Paper has been read 
before the Institution. This may account for the meagre- 
ness of the attendance ; it certainly accounts for the fira 
of the discussion. We recommend those who did not 
attend the meeting to obtain the Paper and study it ; 
and especially to pay the same tribute to what thc 
various speakers'said. This is necessary not so much for 
the worth of the remarks as for the spirit which gave 
them utterance. - 


A Useful Paper. 

Mr. GILLoTT’s title is misleading. It raises hopes 
which are not fulfilled; it ignores matter which is of the 
highest interest. The arrangement of the Paper is a little 
illogical. Though such questions as the education of the 
public, lay and electrical, advertising, show rooms, personnel, 
tariffs, hiring, etc., are all dealt with, the casual reader is 
apt to find the wood hidden by the trees. Therefore 
though the foundations that Mr. GILLOTT and others 
have been constructing are doubtless there, it is a little 
difficult to see them for the sand that covers them. The 
same cannot be said of the speakers in the discussion. 
Even Mr. BAKER, the reactionary, left no doubt as to 
what he meant (incidentally the meeting left no doubt as 
to what they thought of him). But Mr. Girrorr's Paper 
contains useful matter; the speakers' remarks contain 
equally useful elucidations. By combining the two many 
valuable lessons may be learnt. 


Electricity Supply a Business. 

The first and most important lessen has, wc fear, only 

as yet been grasped by the few. That is that electricity 
supply is a business. In other words, the aim, explicit or 
implicit, of all the useful work that is being done in labora- 
tories, by research associations, in drawing offices and in 
factories is to discover how more and more electricity can 
be sold. This week the Institution returns to a considera- 
tion of a technical subject ; high tension cables. There is 
a great deal to be done in this field, a great deal to be 
1ucidated and a great deal to be understood. Some of its 
phases have been discussed in these columns and will continue 
to be discussed. But we do not conceal from ourselves, 
and neither should the electrical industry, that the crown 
of all this work is the effcct it will have on the price of 
electricity. А ‘саЫе, however perfect, will have failed in its 
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object if there is no electricity to supply through it and 
whether there 15 to be that supplv or not depends on the 
building we can raise on Mr. GILLoTT’s foundation. This 
is a most important lesson which everyone should learn. 


The Diversity of the Domestic Load. : 
The second point of fundamental importance is the cha- 
racter of the domestic load. The curves from Billingham 


-village which Mr. GILLOTT gives in his Paper are therefore of 


the greatest interest. These show that the load 1s continuous 
throughout the day and throughout the year, owing to its 
freedom from industrial troubles. It has a high diversity ; 
at Billingham 282 kW is connected and the maximum 
demand is only 31 kW, and that is off the peak. The faint- 
hearted among supply engineers may therefore pluck up 
courage. At the same time we were glad to hear a word of 
warning against taking these curves too literally. В:Шпе- 
ham is not a late dinner area, neither, we believe, is Hackney 
from which Mr. ROBINSON promises us similar curv.s. 
In districts where this form of meal is usual the off peak 
character of the load may not be so pronounced and we 
shall be interested to see the effect. But this does not 
detract in any way from the value of the many lessons 
that these curves can teach. | 


A New Tariff. 

Having agreed that the spirit is right and that the goods 
are right the next thing is to see that the price is right. 
In a discussion on a Paper of this sort talk about tariffs 
will keep creeping in and that on Mr. GILLOTT’s Paper was 
no exception. In the midst of a good deal of not very 
inspiring talk on this such subject a new tariff, the “ Berry- 
Robinson," was introduced. In essentials this is the two-part 
tariff, but the ideal of the lowest possible running charge 
is the more nearly approached by agreeing with the con- 
sumer that a certain maximum demand shall not be 
exceeded. The right allocation of the fixed charge is, of 
course, an important point, both from the undertaking’s | 
and the consumer's point of view, but this having been 
done the tariff should give every encouragement to a 
wider and wider use of electricity in the home. 


Other Points Raised. 

There were many other points raised, some important 
and some the reverse. But we must stick to generalities 
on this occasion and try to instil important broad principles 
rather than matters of details. Were not that the case 
we should like to say something about the relations of con- 
tractors with other branches of the electrical industry, 
about gas propaganda and its lessons, about hiring and 
hire purchase, about the design of the perfect cooker, about 
the sub-division of apparatus, all of which subjects were 
raised in the course of the discussions either at London 
or Newcastle. Especially should we like to say some- 
thing about Mr. RvE's argument that small undertakings 
should stick to pushing small apparatus. We have 
heard him enanciate it twice and we are still convinced 
there is a fallacy in 1t somewhere. 

But the really important thing about this Paper is that 
it marks a definite place in the history of the Institution ; 
it marks the more general realisation that in the domestic 
load lies the hope of the real progress of the electrical 
industry in the future ; it marks an increase of hope and 
also, we think, of the effort that comes from hope, a com- 
bination which will help to overcome many difficulties ; 
and it marks the beginning of a time when electricity will 
be a real public service. 
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Notes on Wireless Matters. 


By Prof. G. W. О. HOWE, D.Se., M.I.E.E. 


Reception by Closed Coils and Open Aerials 
and the Effects of Polarisation of the Waves. 


The following remarks were suggested to some extent 
by the perusal of a paper entitled “The Use of Coil Recep- 
tion in Radio-Telegraphy,” contributed to THE ELECTRICIAN 
of November roth, by Mr. R. L. Smith-Rose, and by my 
efforts—not wholly successful—to follow his reasoning, 
and to discover the grounds for his various statements 
and conclusions. The subject is an important one, and 
every effort should be made to arrive at clear conceptions 
of the phenomena involved and clear statements free from 
any ambiguity. | 

'Three Specified Directione. 

In the electromagnetic wave at any point there are 
three directions which may be specified— viz., those of 
the electric field, the magnetic field, and the propagation 
of energy. In the ideal case of a vertical transmitting 
antenna, a perfectly conducting earth and a perfect 
atmosphere of limitless extent, the electric field would be 
vertical at the earth's surface, the magnetic field hori- 
zontal and the direction of propagation tangentially around 
the earth. Such a wave is said to be vertically polarised 
or polarised in a vertical plane. The former is only 
strictly applicable at the earth’s surface since it is only 
there that the electric field is vertical ; the latter state- 
ment is more generally true since any line of electric force 
lies wholly in a vertical plane, and moreover since this 
plane passes through the transmitting station, the wave 
might be said to be polarised in a radial vertical plane. 
The magnetic field at any point is at right angles to the 
plane of polarisation. If the wave were of this ideal 
character, a vertical coil rotating about a vertical axis 
and fiee from instrumental errors would indicate accurately 
the direction of the transmitting station, since, when 
placed broadside on to the transmitting station, no magnetic 
flux would link it, and therefore no electromotive force 
would be induced in it, or from another poiat of view the 
electric field induces equal and opposite electromotive 
forces in the two vertical sides giving no re. ultant. 


Effect of Uniform Resistance. 

If now we depart from our ideal conditions by giving 
up the assumption of an earth of infinite conductivity and 
substituting the assumption of uniform resistance in 
every part, the radiation will still be uniform in every 
direction over the earth's surface, but the electric field 
will not meet the carth's surface normally, but will have 
a slope in the direction of propagation. The electric 
field will still be in radial vertical planes, and the magnetic 
field will still be horizontal and concentric around the 
transmitter. The direction of propagation is no longer 
horizontal since energy is being transmitted to some extent 
into the carth. A vertical coil rotating about a vertical 
axis will stil] give the correct direction of transmission. 
In either this or the former case, if the axis about which 
the coil rotates is placcd horizontally along the direction 
of the magnctic field, no signal will be obtained however 
the coil be rotatcd, since no magnetic flux can link the coil ; 
this is the only position of the axis in which this 15 so. 


Effect of Uniform Concentric Reflecting Layer. 


If now it be assumed that in the upper atmosphere 
there is a uniform concentric reflecting layer, this cannot 
possibly introduce any clectric force except in the vertical 
radial plane. It will modify the horizontal component 
of the electric force, completely reversing it if the reflection 
is complete, but without introducing any component out 
of the vertical radial plane. After undergoing such 
reflection the wave arriving at the earth’s surface will be of 
exactly the same character as that previously considered 
and the direction finding coil will still indicate correctly. 


. Practical Transmitting Conditions. 

In practice the transmitting aerial may send out waves 
of a type entirely different from that assumed up to the 
present. In a symmetrical T or in an umbrella aerial, 
the horizontal currents will neutralize each other in so far as 
their effect at a distance is concerned, but in an aerial of the 
Marconi directive or inverted L type there are very large 
unbalanced currents in the horizontal part which will 
radiate waves with the magnetic field in vertical planes, 
and the electric field in planes through the horizontal wire. 
Apart from any dissymmetry in the earth or Heaviside 
layer, such a wave arriving at a distant point in a direction 
at right-angles to the horizontal wire could only have a 
horizontal electric field and a magnetic field in the vertical 
plane of propagation. The magnetic field will not be 
vertical, however ; if it were, this wave would have no 
effect on the ordinary direction-finding coil. Since waves 
of the type considered would be rapidly damped out by the 
earth, those arriving at a distant point will be those which 
have been reflected from the Heaviside layer and the 
magnetic field will be inclined. If it be resolved into its 
vertical and horizontal radial component, the latter will 
induce its maximum electromotive force in the coil when 
it is in the broadside or theoretical zero position, thus 
necessitating moving the coil out of this position to obtain 
silence. If the axis of rotation of the coil be tilted in the 
vertical radial plane until it lies along the magnetic field, 
this field can not effect the coil. . 

For a receiving station in any other direction than at 
right angles to the bent aerial, the reflection from the 
Heaviside layer will send down a wave with the magnetic 
field not only tilted forward but also tilted to one side. 
This magnetic field can be resolved into three components, 
viz., vertical, horizontal radial, and horizontal tangential. 
The first will have no effect on a coil with its axis of rotation 
vertical, the second and third will lead to false zeros. 

A Uniform Earth and Heaviside Layer. 

All these arguments are based upon the assumption of a 
perfectly uniform earth and Heaviside layer. Any want 
of uniformity in either of these will introduce complexities 
of a very indeterminate character, but tending generally 
to the production of waves of the type just considered. 

In the fourth paragraph of his paper Mr. Smith-Rose 
states: “at night time and particularly over long dis- 
tances calculation shows that such a reflected 
wave will be largely if not entirely horizontally polarised." 
I do not know what grounds there may be for this state- 
ment, but to me it appears improbable, and I think that 
further particulars and references should be given to 
support it. The most recent and complete mathematical 
treatment of long distance transmission is due to Prof. 
G. N. Watson, who has calculated the strength of the 
received signal at distant points on the assumption of a 
uniform Heaviside layer of reasonable properties. He 
makes no assumption that the waves are horizontally 
polarised, but assumes waves of the ideal type and obtains 
results in approximate agreement with experimental 
results. Eckersley has shown that the abnormal results 
known as night effects are probably caused by horizontally 
polarised waves, but these are exceptional phenomena. 

When Mr. Smith-Rose states that the waves will be 
“largely, if not entirely, horizontally polarised," he 
presumably means that the magnetic field will be in the 
vertical plane of propagation, but if this be so it can 
induce no e.m.[f. either in the closed coil when in the 
maximum position or їп an open receiving aerial, and both 
should be equally immune from fading unless it 15 suggested 
that the signals are best coiling in tue minimum position. 

Although not explicitly stated, the paper rather suggests 
that reflection can convert a vertically polarised wave 
into a horizontally polarised one. This would not happen 
unless the reflecting Heaviside surface were inclined. 
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The Use of High-Power Vacuum Tubes. 


Iw our issue of November 3 we gave some details of the 
high-power vacuum tubes which have recently been developed 
in the United States. We are now able, through the kindness 
of “The Electrical World," to reproduce photographs of 
this interesting apparatus together with a summary of an 
article by Dr. Irving Langmuir dealing with the whole question. 
Dr. Langmuir says :— 

The recent tests at Rocky Point, L. I., using 20 kW pliotrons 
as a source of radio-frequency power have demonstrated the 
practical operation of high-power vacuum tubes. The 
Alexanderson multiple-tuned antenna was used, supplied 
by high-frequency current from six 20 kW pliotrons running 
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Fic. 1,.—VrEWs ОЕ 20 KW TUBE. ON THE LEFT AN EXTERIOR VIEW 
WITH A WATER-COOLED PLATE. ON THE RIGHT, TNE FILAMENT 
OF A 1000 KW TUBE COMPARED WITH A 40 W LAMP. 


in parallel, and during a sixteen-hour test signals were trans- 
mitted to and received from Nauen, Germany. These 
signals were in addition to those usually transmitted with the 
Alexanderson alternator. 


Details of the Apparatus. 

The tubes employed in this test, like the ordinary vacuum 
tubes used for receiving radio signals, contain three electrodes, 
the filament, the grid and the plate, and to this extent they 
incorporate the principle first brought forward by De Forest. 
By the use of a very high vacuum and bv special features of 
construction, ionization due to a gas residue 1s brought down 
to negligible value, and in this way it has been possible to 
develop pliotrons capable of operating at higher and higher 
powers. By using the new principle of a pure electron 
discharge, independent of gas ionization, it was possible 
to develop tubes for transmitting purposes. 

Advantages of Water-cooling the Anode. 

In going to larger powers it becomes difficult to make 
an anode of sufficient size to radiate the energy dissipated, and 
therefore resort has been had to water-cooling the anode. 
In this way the glass bulb was avoided entirely except as a 
means of insulating the leads connecting the electrodes to other 
«external circuits. The ancde, instead of being inside the 
tube, is made to be the envelope of the tube. This introduces 
several new problems, for it is neccssary to make a vacuum- 
tight seal between the cylindrical anode of relatively large 
diameter and the glass tube through which the leads are 
brought. Furthermore, new problems arise in connection with 
maintaining sufficiently high vacuum in a metal container 
in which large amounts of energy are being dissipated. 


The 20 kW Tube. 
Fig. 1 is a photograph of the outside of the 20 kW tube, 
which has already been manufactured in large numbers. 
The lower part of the tube consists cf a copper cvlinder 


of about 1'9 in. outside diameter and about 8 in. long. This 
s sealed to a large glass tube of about 2°75 in. diameter . 
by means of a conical thin-metal portion consisting of copper- 
covered nickel steel, this material acting as a substitute for 
the very expensive platinum which might otherwise be used. 
The upper glass portion of the tube is about ro in. long and 
serves merely to support and insulate the filament leads from 
the grid and anode. | 

Fig. 2 is a photograph illustrating the interior construction 
of the tube. The cathode is a heavy tungsten filament of 
about 0°04 in. diameter bent in the form of a “ W,” supporfed 
on stout tungsten rods. It requires about 50A heating 
current at about 20 V, thus consuming about 1 kW. The 
plate or anode operates at about 15 ooo V direct current with 
respect to the cathode. The outside of the plate cylinder is 
directly in contact with running water supplied at the rate 
of about 2 gal. to 3 gal. per minute. 


Overcoming the Space-Charge Effect. 

Because of the possibility of dissipating a large amount 
of power from the water-cooled anode, it is possible to make 
this anode relatively smaller—in fact, much smaller than is 
used in the 5 kW tube. This aids greatly in overcoming the 
space-charge effect, which is a feature limiting the efficiency 
of electron tubes. These 20 kW tubes have therefore a 
rather higher efficiency than the low-power tubes with molyb- 
denum anodes. In the production of radio-frequency power 
these tubes give an output of 20 kW in an antenna with a 
plate efficiency of 75 per cent., the filament loss of 1 kW 
reducing the over-all efficiency to about 70 per cent. This 
is by no means the limit of the efficiency that these tubes can 
give. If used for lower frequency, considerably higher effi- 
ciencies may be obtained. | 


Test Arrangemente. 

The particular arrangement used in the recent tests is 
illustrated in the diagram of Fig. 3. The power is supplied 
from a three-phase, 60-cycle, 22 000 V line. Each phase is 
earthed through a reactor and is also connected to the anode 
of a water-cooled kenotron. These kenotrons are constructed 
just like the 20 kW pliotrons except that the grid is omitted. 
.The filaments of the kenotrons are excited by an insulated 
flam«nt transformer fed from rro V, 60-cycle current. In 
the recent Rocky Point tests, three kenotrons were used for 
rectifying the alternating current supplied. The power from 


the kenotron outfit was smoothed out by a capacity C, 


Fic. 2.— DETAILS OF THE 20 KW TUBE. 


shown in the diagram. This direct-current powcr supply 
was further smoothed out by the choke coil L, of 50 millihen- 
ries. This direct-current power, ranging from Io ooo V to 
I5000 V, was then applied to the plates of six pliotrons 
operating in parallel. The grids of the pliotrons were excited 
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by a master oscillator giving about 1 250 V, and capable of 
. delivering about r5 kW of high-frequency power. The 
grids were operated in parallel, each grid being provided with 
a grid leak and grid condenser. The connection to the 
antenna from the plate circuit was made by means of the 
condenser C, which was tapped into the antenna circuit 
at a point in a series of condensers C;, connecting the antenna 
with the ground. The antenna itself was connected to the 
condensors C, through the tuning coil L. The antenna was of 
the multiple-tuned type which has been described by Aléxan- 
derson. 

Practical Use of 20 kW Tubes. 

The practical utilization for radio purposes of these 29 kW 
tubes marks merely a step in the application of the basic 
principle of the pliotron. Since 1912, when this development 
was first begun, the energy controlled by the three electrode 
tubes has been raised from the o: r W oro'2 W of the original 
audion up to more than 20 ooo W, an increase more than a 
hundred-thousandfold. This has been accomplished as the 
result of a careful study of the fundamental principles involved 
in the conduction of electricity through high vacuum. 

Larger tubes than those rated at 20 kW are being con- 
'structed. A 100 kW tube of nearly the same type as the 
present 20 kW tube is now being developed by W. C. White 
and H. J. Nolte and promises to be fully as successful as the 
present tube, in addition to having the advantage of some- 
what higher efficiency. i 


Details of the Magnetron. 

Another quite different type of tube, involving the principle 
of magnetic control, proposed by Dr. A. W. Hull and called 
by him the magnctron, has been constructed by J. H. Payne. 
This tube, of which a photograph is shown in Fig. 4, consists 
essentially of a water-cooled cylindrical anode 30 in. long and 
Ij in. in diameter. In the axis of the anode is a tungsten 
filament, o4 in. in diameter and 22 in. long. This filament 
is excited by current of 1 800 A at Io ooo cycles, the filament 
excitation requiring about 20 kW. The magnetic field 
produced by this large heating current is sufficient to “cut 
off" the electron current from the cathode to the anode 
during a portion of each half cycle of the current passing 
through the cathode, this action taking the place of that of 
the grid in the three-electrode tube. The electron current 
to the cathode is thus interrupted 20 ooo times per second. 
By the use of properly tuned circuits this can be used for the 
production of high-frequency power for radio or any other 
purpose. The particular type shown in Fig. 4 will supply 
1000 kW of 20 000-cycle power at an efficiency of 70 per 
cent., operating with an anode voltage of 20 000 V direct 
current. 

The Need for Higher Efficiencies, 

For radio purposes efficiencies of 70 and 80 per cent. are 
eminently satisfactory, but for other engineering purposes 
they are not so high as would be generally desired. Another 
line of development is therefore in progress, viz., the produc- 
tion of tubes of higher efficiency as well as tubes of larger 
output. 
apt to be slower than in the direction which has thus far 
seemed more important. There are two main causes of loss 
of power in vacuum tubes: the space-charge effect and the 
filament excitation. By use of higher voltage and in other 
ways it is possible to reduce the space-charge loss very 
materially. 

The energy loss in heating the filament can be reduced to 
one-tenth, or even less than one-twentieth, of that necessary 
with a pure tungsten cathode by employing a '' thoriated ” 
tungsten filament under very special conditions which have 
been the subject of study during the last few years. 

The advantage of the thoriated filament is due to an ad- 
sorbed film of metallic thorium on the surface of the filament 
this film consisting of a single layer of atoms. The thorium 
as fast as it evaporates off the surface is supplied by diffusion 
from the interior of the filament. In utilizing this effect a 
particularly high degree of vacuum is desirable, or at least 
the presence of those gases must be avoided which would 
oxidize or otherwise combine with the very thin film of 
thorium. For this purpose the vapours of various reducing 
materials, such as magnesium, or alkali metals, such as 
potassium substances containing carbon, have been used. 
Very successful results have been obtained in adopting this 
thorium filament in power tubes. At present the necessity 
of using this more efficient cathode is not very pressing, but 
with a future demand for high efficiency it will be possible not 
only to cut the energy necessary for filament excitation down 
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The progress in this direction is more difficult and іѕ 
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Fic. 3.— ARRANGEMENT FOR TRANSATLANTIC RADIO TESTS, USING 
20 KW TUBES. 


to a small fraction of what it now is, but at the same time the 
life of a cathode can be increased enormously, so that the 
practical applications of electron tubes of large power {will 
certainly not be limited by an,unduly short life. 


tr 


Fic. 4.—-THE I 000 KW TUBE SHOWING THE SMALL SPACE OCCUPIED. 


These developments will come gradually, for the practical 
construction of powerful tubes giving thoroughly satisfactory 
operation requires a great deal of development work. It 
would be rash, however, to predict the limitations of the 
ultimate use of vacuum tubes in the power field. 


‘LICENCES OF Ricur "' have been granted to the Etablissements 
Desse for Patent No. 156075 (26540/20) for '' high tension ignition 
magneto.” 
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The Marconi Wireless Calling Device. 


Early in the present year we described a wireless calling 
device, which had been developed by the MARCONI WIRELESS 


TELEGRAPH Co., and which depended upon the transmission 
and reception of a certain definite signal. This somewhat 
complicated device has now been followed by one of a com- 
paratively simple character. 
upon the transmission of a series of Morse dots on a 600 m 
wave, at the rate of three per second, and the effect of these 
dots on the receiving apparatus is cumulative. In ordinary 
wireless operation it is not likely that even eight consecutive 
dots would be received in this way, but in order to insure 


Fic. 1.—DIAGRAM OF AUTOMATIC TRANSMITTER. 


practical freedom from accidental operation the number of 
dots selected has been fixed at nine. 


Details of the Transmitter. 


The transmitter, which is shown in Fig. 1, consists of a 
balance wheel carrying a small bar magnet A along a diameter. 
The spindle carries an arm B, which, when the wheel oscillates 
sufficiently, makes a contact at C once during each complete 
oscillation. There are two horizontal electromagnets D, E, 
whose windings are connected in series with the contact 


Fic. 2.—VIEW OF THE SELECTIVE RELAY AT RECEIVING END. 


just mentioned, andthe current which flows when the contact 
is made serves to maintain the oscillation. An electrically 
operated key having contacts similar to those on the 
ordinary wireless manipulating key causes a dot to be trans- 
mitted by the aerial. 


Receiving Arrangements. 


For receiving these signals a three-valve amplifier and tuning 
circuit are provided. In addition, an oscillating relay is 


The latter depends essentially 


provided which is adjusted so that its natural period of 
Swing is the same as that of the transmitting wheel. This is 
seen in Fig. 2, and some details are shown in Figs. 3 and 4. 
The balance wheel of the relay does not carry a bar magnet, 
but in order tosecurelightnessis itself magnetised along a 
horizontal diameter. The wheelis indicated at A in Fig. 3. 
Above and below the wheel are solenoids B, C, which are 
traversed by the received rectified currents. The latter 
therefore create a vertical field, and as the time of mechanical 
oscillation of the system is adjusted to the same period as the 
transmitter, a succession of impulses causes the wheel to 
oscillate with increasing amplitude until at the ninth swing 


. the arm D makes contact at Е. The arm D carries a platinum 


wire F, and the contact E consists of a carbon button carried 
on a thin metal arm С, which permits a vertical movement. 
The circuit thus made actuates a relay which rings a bell. 
Light contacts of this kind are liable to give trouble through 
uncertainty of action. This difficulty has been overcome 
through a device which is due to Prof. J. A. Fleming, F.R.S. 
Across the contact is connected a considerable capacity 
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Fics. 3 AND 4.—DETAILS OF THE OSCILLATING RELAY. 


(say 2mfd) in series with a small inductance. The effect of 
this is to cause a small spark when the contact is made, on 
account of the discharge of the condenser, and a satisfactory 
contact between the platinum and the carbon is the result. 

It will be noticed that the receiver is mounted on gimbals. 
It is contained in an air-tight case and a desiccating agent 
(fused calcium chloride) is used in the drums H for keeping 
the relay dry. It is, of course, essential that the receiver 
should have (the same period as the transmitter and it is 
carefully adjusted before it is sent out. 

We understand that some very satisfactory trials of this 
device have been made, and there is no doubt that it is simple 
to operate. Thus it should appeal to those who are responsible 
for the use of ship stations. _ 
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The Effect of Local Conditions on Radio Direction 
Finding Installations.” 


By R. L. SMITH-ROSE and R. H. BARFIELD. 
This paper is an acccunt of some of the experiments carried out during the past vear bv the Sub-Committee of the Radio Research 


Board on Wireless Direction Finding. 


It describes experiments which provide quantitative data as regards the effects of meta! 


work, coils, aerials, overhead wires and trees on a direction finding set in their vicinity, ana gives definite figures which show the 
ехієпі in certain cases of errors produced by mountains and buildings. 


Metal Work in Small and Large Quantities. 

It was found that various metal boxes used in connection 
with the screening of an auxiliary triode oscillator did not 
make any difference in the observed bearings when placed 
5 or 6 ft. from the coil. Similarly the screening box used for 
the amplifiers and batteries of the direction finder gives no 
noticeable errors when at a distance of 6 ft. from the centre 
of the coil system. A box of sheet iron 20 in. by 20 in. by 
30 in. was found to produce an error in the bearing of Paris 
at Teddington of about 1:5 deg. when placed at about 3 ft. 
from the coils axis. 

The general conclusions arrived at are that mass2s of metal 
work comparable in dimensions with the receiving coil do not 
perceptibly produce any errors in the bearings indicated by 
the latter except when placed within a few feet of the coils. 
As a safe precaution it is as well to keep the space of, say, 
Io ft. round the coil fairly clear of even small pieces of metal, 
as the cumulative eftect of several small pieces of metal may 
become quite appreciable. 

An investigation was carried out on a large metallic tube 
of approximately semi-circular cross-section, being formed of 
a number of curved, corrugated iron sheets bolted together 
and resting on flat, similar sheets placed on the ground. The 
tunnel so formed was 50 ft. long and the height of the arch 
about 3 ft. 61n. 

The alteration duc to the tube of the electromagnetic fields 
set up by waves arriving from various transmitting stations 
was then explored by means of a single receiving coil 2 ft. 6 in. 
square mounted on an axis in a horizontal base board with 
scale and pointer. 


Taste I. 
Relation between the Change in Apparent Bearing produced at the 
Centre of the Tube, and the True Direction of the Waves relative to 
the Tube's Axis, 


Directions Change 
Transmitting station. relative to axis in apparent 
of tube. bearing. 
Deg. Deg. 

Nauen oie d bs 2 12 
Budapest is P ёз 27 32 
Paris .. is ©З oe: 69 I4 
Aranjuez II5 16 
Horsea 131 26 
Poldhu 169 I4 
Cleethorpes 292 15 
Karlsborg 323 | 29 
Moscow 348 16 


Influence of the Metal Tube. 


The influence of the metal tube first became appreciable 
when the coil receiver was placed about 30 ft. from either end 
of the tube and on its axis, when an error of bearing of about 
one degree was produced. When placed at the open end of 
the tube this error increased to 2 to 5 deg. for various trans- 
mitting stations. As the coil was then moved down the axis 
inside the tube, the error increased rapidly to a maximum 
value over a distance of about r5 ft. on either side of the centre 
of the tube, this maximum error varying with the direction 
of the arriving waves relative to the tube's axis and becoming 
as great as 29 deg. in one case. Table I summarises thc mean 
values of several readings taken on the different transmitting 
stations and also shows the directions of these relative to the 
tube. In each case the change in the apparent bearing was 
towards the normal or the tube's axis, showing that the mag- 
netic field resulting from the incoming waves is deflected in a 
direction towards the axis of the tube. Table I shows the 
deflection. produced is of the nature of a quadrantal error. 
Immediately the coil was placed inside the tube a very marked 
decrease in signal strength was observed. 


* Abstract of a paper read before the Wireless Section of the 
Institution of Electrical Engineers, Communication from the Radio 
Research Bourd. 


Continuity Important. 

The continuity of the metal structure would appear to be 
very important, and even with such large masses the nearest 
portions of these have by far the greatest effects. For example, 
with the above coil receiver placed inside the tube near the 
centre, the removal ot a section of the tube, 2 ft. 6 in. long 
forming the top sides, reduced the error in the apparent bear- 
ing of Paris from 14 deg. to 1 deg. Similarly, by unbolting 
two adjacent sections and slightly separating them a change 
of 2 or 3 deg. was produced. 

In June, 1921, one of the authors installed a standard 
Robinson direction-finding set on the upper deck of a ship 
and the frame was set as accurately as possible on the centre 
line, with the scale of the coil reading o to 180 deg. 


Earlier Experiments. 

The earlicr experiments soon showed that the metal work 
of the ship had a considerable effect on the observed readings 
of the direction finder. It was therefore arranged to '' cali- 
brate” the ship by gradually swinging it to various points of 
the compass and taking sets of observed bearings on the same 
transmitting station. The stations observed during the suc- 
cessive swings were Paris (3:2 km. wave), Paris (2:6 km. wave), 
and Horsea (4:5 km. wave), and the results demonstrate well 
the following points :— 

I. That when the arriving waves come from either approximately 
fore-and-aft or athwartships, the error in the reading is reduced 
to zero. 

2. That in intermediate directions the results are in error by 
amounts varying up to 22 deg. in either direction. 

3. That there is a tendency for the readings to be concentrated 
along the fore-and-aft line of the ship. | 

4. That there is no appreciable difference in the error incurred 
on the different wave lengths used, viz., 2:6, 3:2 and 4:5 km. The 
results show therefore that when the mass of metal work 15 very 
large compared with the receiving coils, as is the case in a ship, the 
resulting errors in the observed bearings on the direction finder may 
be verv serious. 

Underground Metal Work. 

The effect of masses of metal work in producing large errors 
in the reading of a radio direction finder may in some instances : 
be utilized for the location of such metal work, when the latter 
is not visible or when its presence is not readily detected by 
other means. Ап interesting example of this was recently 
obtained at the Aberdeen University direction tinding station 
of the Radio Research Board. By means of a portable 
directional receiving set the authors explored the siteand found 
that errors were closely associated with a line of manholes 
indicating the location of a sewer crossing the adjacent fields 
at an angle of 170 deg. from true north. The hut containing 
the standard direction-finding set was inadvertently erected 
almost directly above this sewer where the latter rose to 
within 18 in. of the surface. The sewer was of ordinary brick 
and concrete construction and contained no metal work except 
at the manholes, and it seemed unlikely that this could be 
responsible for the effects observed. An inspection of the 
necessary plans, however, showed that the part of the sewer 
in the immediate vicinity of the direction finding hut was a 
section of special construction, owing to its proximity to the 
surface, was supported by a strip of expanded steel 6 ft. wide 
and 3oo ft. long and was 8 ft. below the surface of the hut. 
In addition to this, the sewer crossed a small stream at a 
point about 14 ft. from the hut and the strcam was conducted 
under the sewer by means of an iron pipe about 40 ft. long. 
The existence of this metal work entirely beneath the surface 
may therefore be considered to have been predicted from the 
readings obtained on the radio direction-finder. It is to be 
expected that other large masses of buried metal work such 
as gas and water mains, will have a similar effect in their 
vicinity. 

Overhead Wires. 

For tests with overhead wires, the site selected was the main 
Bath road, about І mile east of Slough, along which are 
installed a large number of overhead trunk telephone wires 
connecting London with the-West of England. About 4o 
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wires were carried on poles on along each side of the road, 
the lowest wires being about 20 ft. above the road. With 
the exception of a hedge along either side of the road the 
surrounding land was quite free from obstacles and a point 
was chosen at which a track led away to the south approxi- 
mately at right angles to the road,and along which the experi- 
ments could be carried out. 

The readings obtained were considerably different from the 
correct values and the bearings changed considerably from 
time to time during the tests. 

The apparent bearing of Paris, after remaining in the region 
of 9o deg. for about Io minutes, suddenly changed to about 
65 deg., returning a few minutes to 85 deg., the true bearing 
of Paris being 143:9 deg. Similarly Chelmsford’s bearing 
during the experiments varied from 35 to 42 deg. A possible 
cause of these rapid changes is the alteration of circuit con- 
ditions on the telephone wires at the various exchanges to 
which they are connected. The receiving set was then moved 
away from the. road in steps of 30 ft. The presence of over- 
head metal wires in the neighbourhood of a directional wireless 
receiver may therefore produce very serious errors in the latter, 
even at a distance of тоо t» 200 ft. 


Tuned Aerial Systems and Closed Coils. : 

A comparatively short overhead wire system such as that 
of an ordinary '' open '' radio-telegraphic aerial would naturally 
be considered to have a much greater influence on the readings 
of the direction finder when it is tuned to the incoming waves. 
The experiments were made by setting one observer to take 
readings of the apparent bearing of the transmitting station 
at regular intervals of 1 minute, while the aerial was alternately 
tuned to the incoming waves and then connected to earth 
at intervals without the knowledge of the above observer. 
The results are shown in Table II. 


Table II. 
Effect on Observed Bearings of Tuning a Neighbouring Aerial. 


With aerial With aerial 

earthed tuned Differ- 

Station. EVE RR, . m ence 
observed due to 
No. of | Mean | No. of | Mean | tuning 

obsvns. | bearing © obsvns. | bearing | aerial 

Deg. Deg. Deg. 

Paris 8 144'© 8 1445 —orl 
Paris 26 1450 | 27 144°9 —O*I 
Horsea 32 | 2184 | 28 217:8 —0:6 


А new апа larger acrial has been found to produce ап 
alteration in the bearing of Paris of from 4 to 5 deg., although 
the nearest point of the aerial is, 120 ft. away. The effect of 
a tuned coil is shown by an error of 4 deg. with a partly-wound 
frame 6 ft. away. The error disappeared when the frame was 
moved to 30 ft. 


The Effect of Trees and— 

Experiments were carried out in the grounds of the N.P.L., 
the standard direction finding set being placed in one corner 
of an open field bounded on the south and east by large masses 
of trees and on the north and west by buildings of which the 
nearest is 200 ft. away. 

Maintaining set No. 1 fixed in position and taking frequent 
check bearings therewith a second set No. 2 was placed in 
various positions. As the masses of trees were approached 
the errors were greatest. Very slight changes in position give 
considerable changes in error. ‘Thus at positions only 75 ft. 
apart the difference in observed bearings 15 9:1 deg.. 

Further observations at Bristol University showed that the 
most accurate bearings were obtained at the top of a stone 
tower about 60 ft. above the ground. Errors sometimes as 
much as 7 deg. being noted when observations were taken at 
ground level among trees. 


— Buildings. 

Experiments were carried out in a large iron shed 360 ft. 
long and 108 ft. wide, one end being closed by doors and the 
other curved. In the centre position 1 the reduction of 
signals was very great, but as either end was approached the 
strength became steadily greater. Table III. shows the results 
obtained in the centre of the shed. The results show that in 
general the apparent bearings of the incoming signals are 
rotated towards the normal to the nearest plane surface by 
an amount which increases as that surface is approached. 
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. Table III. 
Apparent Bearings observed at Centre of Shed. 
Position 1. 


True 
Station  . Wave- True bearing Error in 
observed length bearing | relative to | observed 
shed's axis bearing 
km. Deg. Deg. Deg. 
Paris .. es 2:6 139:8 47:8 + 12-2 
Paris .. sd 32 139°8 47:8 +150 
Nantes Е 2:8 188-0 96-0 — 14:0 
Horsea- T 3-0 202:0 110-0 — 80 
Poldhu ick 2:8 248-0 156-0 + 0:3 
Moscow E 5:0 64:0 332°0 — 6:0 
Nauen , .. 5:0 75:6 343:6 —153:6 
DISCUSSION. 


The discussion after the reading of the paper produced some 
argument between the rival champions of the Robinson 
System and the Bellini-Tosi System. The usefulness of the 
authors' work was acknowledged, but it was felt that it 
should include the short wave lengths used by shipping. 

Capt. J. RoBINSON pointed out that what was wanted was 
sufficient information in defining errors to get the confidence 
of navigators in wireless direction finding. The magnetic 
compass had errors, but these were allowed for, with the 
result that the magnetic compass was relied upon. 

.Mr. J. HOLLINGWORTH emphasised the difficulty in choosing 
sites for the authors' experiments and confirmed the authors' 
results as to the effect of trees, wires and metal buildings. 

Mr. J. E. TAYLOR referred to the authors’ discovery of 
sudden changes in the effects of telephone wires and expressed 
scepticism at the suggestion that these changes were due to 
switching at exchanges some distance away. It might be 
worth while to erect a mile or two of special line for the purpose 
of investigation. 

Mr. C. E. HoRTON was surprised that the results aboard ship 


. . " . / 
showed no greater error in view of the smallness of the coil in’ 


relation to neighbouring metal objects. A large error, 
although known, was undesirable. What was wanted was a 
coil as large as possible in relation to its surroundings. 

Major H. S. T. LErRov requested information on the 
relative effects of buried wires and overhead wires, and wires 
passing or terminating at the D.F. station. At what times ot 
the day and year were the observations taken. 


Compass Once Unsatisfactory. 

Admiral Sir Henry JACKSON admired the open-minded 
manner in which the authors attacked their problem. The 
magnetic compass was once every bit as bad as its new rival, 
the direction finder. 

Major B. BiNvoN hoped the work of the Radio Research 
Board would be extended to provide data of use to practical 
navigation on 600 metres. Although the Robinson coil type 
of D.F. set had smaller dimensions than the Bellini-Tosi 
arrangement, many ships now fitted with it were giving 
results which were surprisingly good, specially considering the 
impossibility of choosing the best spot on the ship. His 
records showed no error so large as that of 22 deg. mentioned 
by theauthors. On one Union Castle boat there was a maxi- 
mum error of 19 deg. On another of exactly similar rigging 
an error of between 6 and 7 deg. suddenly developed. This was 
traced to a leak in the electric light circuit. As a rule he 
found the quadrantal error to be steady if the derricks were 
always returned to the same place. 

Capt. C. T. Носнеѕ spoke of the military importance of the 
subject. Obstacles could not be avoided. 

Mr. C. F. Aston inquired whether anything was known 
about the effects of rivers and Dr. A. RUSSELL pointed out the 
need for taking meteorological conditions into consideration. 

Mr. С. M. WRIGHT quoted an article by Bellini,* in which 
reference was made to the reflected wave coming up from the 
ground. Errors had now been scheduled and we had a prac- 
tical system of D.F. Eckersley had done important work 
that seemed to be overlooked particularly on night effects. 

The AUTHORS, in reply, were glad to know that the paper 
was useful to many people who had no choice of site. Their 
observations aboard ship had been taken aft of the bridge, 


- 3 ft. from the funnel and 5 ft. from the wireless cabin ; raising 


the set то ft. reduced the error. They had been unable to 
trace any errors due to lead covered cable. The observations 
were taken during May of last vear. 


* The ELECTRICIAN Vol. LXXXVI p.220 Feb. 18, 1921, and Vol, 
LXXXIX p.150 August 11, 1922. 
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The Quantitative Analysis of the Thermionic Tube 
Oscillation Generator—Part II.’ 


. Self Excited or Back-coupled Generator. 


The feature common to all forms of back-coupled generator 
is that the oscillating grid potential E, is produced by the 
current flowing in the oscillating circuit. The simplest type 
is that in which there is a mutual inductance M between the 
grid and anode circuit. It is easily shown that in this case 
the following relationships exist between E,, Ea. and I, 


091 M 
U REO B s 

= Ru. (Retoj L) 1, 
* RrojL =" 


(R, and L, are written as abbreviations for the effective 
resistance and inductance of the oscillating circuit at the 
frequency o as calculated in the preceding section.) 

In any case, whatever type of back coupling is used there 
will exist some such relationships between J,, E,, and E 


Ze 


Fic. 3. 


dependent only on the nature and constants of the circuit, 
and independent of the thermionic tube, We will consider the 
relationships to be known, and to be expressed by the vectorial 
equations :— 
Е. =(К'+7Х') E, 
E,—-(R" +]Х") І 
Еа = (Re+jX e) I, 
These can, of course, be expressed in the equivalent forms :— 


E,— Z'eJ VE, =2’E, 
E,—Z"e) VI, =2"Iq 
E,—Z,0)9* I = zela 


= уР1 4 Хі and Qy'-tan-! 


and nihi for Z” and V^, 2, and ф,. 

For any given circuit therefore the quantities Z., o,, 2", 
and y can be calculated for various values of w and plotted 
against о as abscisse. The resulting curves will be of the 
form shown in Fig. 3. 

The problem to be solved can now be stated thus. Given 
an oscillating circuit of known electrical constants inserted in 
the anode circuit of a thermionic tube for which the oscillation 
characteristics (obtained as shown in Part I.) are known, to 
predetermine the stable magnitude and frequency of the 
oscillation produced by a known degrce of back coupling. 

The principle underlying the method of solution is as follows. 
Imagine a current J,’ to be flowing in the oscillating circuit. 
As already shown, to this current 7,' there will correspond a 
definite oscillation L, independent of the thermionic tube, 
Now, considering chis oscillation of grid potential E, to be 
acting alone, and no longer considering the manner of its 
production, it would, as shown in the discussion of the sepa- 
rately excited generator, give rise to an oscillation 7, dependent 


T", 


in which р’ 


* From the “Jahrbuch der Drahtlose Telegraphie und Tele- 
phonie." Part I. appeared in our issue of November roth. Trans- 
lated and abstracted by F. M. Colebrook, В.5с., РІС. A.C.G I. 


on the electrical constants of the circuit and on the charac- 
teristics of the thermionic tube. 
Obviously, the condition for stable oscillation is 


I,=1,’ 


This, note, is a vectorial equality, 4.e., equality both of magni- 
tude and phase. It is the latter condition, equality of phase, 
which determines the stable frequency. 


Method of Application. 


Take some arbitrary value of œ. We can read from the 
curves (Fig. 3) the corresponding values of Z., o, and Z”. On 
the oscillation charateristics for that value of o, we can draw 
through the origin a line making an angle 0—cot-:Z^ with 
the E, axis. This line will in general cut the appropriate Z, 
line in two oints, either of which fulfils the amplitude balance 
condition ht ’ implied in the vectorial equation J,=I,’. 
Of these only TA greater would be stable. The abscissa of 
this stable point of intersection gives a definite value of É,. 
On the ф Е, curve for the given value of 9, we can read the 
corresponding value of ф. (See Part I.) 

Thus for any given value of w we can, by means of the 
oscillation characteristics, determine the corresponding value 
of y. In this way we can determine the values of ф cor- 
responding to various values of о and then draw a о, 4 line on 
the diagram as shown in Fig. 3. At the point of intersection 
of the w, ф and the o, q' lines we have p= y’. If e, be the 
abscissa of this point of intersection then for the frequency «, 
we have {= ф/' and therefore 9,=9,’.* This therefore is the 
natural stable frequency of the oscillation generated under the 
given conditions. Having thus determined the frequency the 
corresponding value of 7, can be determined as already shown. 


Assumptions Exactly Fulfilled. 


It may be of interest to note that the assumptions on which 
the simplified treatment of the back-coupled generator are 
based are exactly fulfilled, even in the case of considerable 
damping, in the scheme illustrated in Fig. 4. The calculation 
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of the vector quantities z, and z' for this circuit is a simple and 
straightforward process. It will be found that 


QRLEeNLSELQO?. 2 ^ R*b LOL? 
BEP. C^ EM (Lot ijo) 
where oi. I 
(2L, + L4) С 
Thus 2, and 2’ are wholly real, i.e., Ia, E, and Eg are all in 
phase with one another. As already shown, this leads to a 
condition of stable oscillation of frequencv 
I 


V (2L 3-Lg C 


Co) = 


* Where 9,’ 15 the phase difference between J, and E, which would 
arise from the phase difference 4’ beyween Е, and E; 
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Domestic Load Building : 


657 
a Few Suggestions upon 


Propaganda Work.” 


By W. A. GILLOTT. 


The increasing tendency to do domestic work electrically is 
encouraging and indicates that the work of the Electrical 
Development Association is beginning to show a return. 
Members of the staff of an electricity supply company, from 
the chief engineer downwards, should have a good knowledge 
of domestic electrification. They should make use of electric 
appliances in their own homes, thus gaining personal experi- 
ence, and they should keep records of consumers’ demands. 
In some installations under the author’s supervision it was 
found that 360 units per kW installed were consumed annually, 
the total connected load of the 13 consumers being 65 kW 
and the maximum demand about 19 kW. Only 5 kW fell 
on the peak of the system, | 


Two-Part Tariffs Recommended. 


As regards tariffs, a two-part scheme, with a comparatively 


high fixed charge and a low charge per unit, is preferred. 
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The lighting account should be practically identical with what 
it would be with the standard flat rate in operation, thus 
providing a safeguard against supplying the consumer at a 
loss. As an example, a consumer with 1 kW of lighting 
demand and a normal consumption of 300 kW per annum is 
considered. Under a two-part tariff with a fixed charge of 
£8 10s. and зоо kW at 14d., his bill is £10 7s. 6d., and slightly 
more than the {10 with a flat rate of 8d. If a cooker catering 
for six persons is added the consumption is increased by 1 75c 
kW, making a tota] of 2 050, and the bill to £21 6s. 3d. The 
average price per unit is approximately 24d., but the consumer 


* Abstract of a paper read before the Institution of Electrical 
Engineers. 


will regard the fixed charge as a rental and appreciate the low 
charge of rjd. per unit. The maximum demand, 3:5 kW, 
would occur about mid-day: An increase of 3 kW of heating 
and 2 kW of auxiliaries would bring the maximum demand to 
5'5 kW in winter, but would yield an increase of £20 7s. 6d. 
above the ordinary lighting returns. With 500 such con- 
sumers the maximum load installed would be 6000 kW, but 


owing to the diversitv factor the maximum demand on the 


station would not exceed 600 kW. The consumption would 
be 1} million kW, the revenue approximately /15200. An 
important feature is the continuity of the load. 


Statistics from Billingham. : 

The accompanying curves refer to the load of 25 houses on 
the Billingham Housing Estate. Each installation comprises 
I cooker, 1 wash-house (то gals.), т fire, 1 kettle or iron, and 
the lighting. On an average 11°28 kW is installed in each 
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CHART SHOWING ONE WEEK'S DEMAND OF A HOUSING ESTATE WHERE ELECTRIC COOKERS, HEATERS, ETC., ARE INSTALLED. 


house, a total connected load of 282 kW. The highest demand 
occurred at 12.30 p.m. on Sunday, Decembei 11, but lasted 
only a few minutes, the average maximum demand being 
about 24 kW. The curves give much valuable information 
and enable the size of feeders to be estimated with accuracy, 
They show that the load is primarily a day-time one, and is 
repeated day by day, with a high diversity factor. It is 
apparent that by multiplying these results the domestic load 
in stations of the future might become greater than the 
industrial load. 

Commercial cooking is also a valuable source of revenue, 
Some small undertakings cannot at present handle a big 
demand for cooking and heating, but even a moderate cooking 
demand 1s only built up graduallv. 
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Skeleton Scheme of Propaganda. 


In the concluding portion of the paper the author suggests 
a skeleton scheme for propaganda. As an illustration he 
takes a town of тоо ooo population, where £500 is allowed 
for one year's advertising. In the early stages it is easiest to 
concentrate on encouraging existing consumers to increase 
their demand. A suitable mailing campaign may accompany 
the dispatch of quarterly accounts. Municipal concerns can 
often utilise cars to exhibit placards recommending electric 
heating and cooking ; lantern slides can be exhibited at local 
cinemas. An important feature would be a“ Comfy Home ”’ 
exhibit, worked in co-operation with furnishers and decorators. 
The local Press and influential people should be invited before 
the opening, and treated to an electrically cooked meal. The 
aid of electric 11 contractors, in exhibiting domestic appliances 
in showrooms, should be sought. Such exhibits must make 
a special appeal to women. A local electrical exhibition, not 
necessarily entailing great expense, but held at fairly frequent 
intervals, is also a valuable means of publicity. 

The proper management of a showroom, run by the supply 
company, is of great moment, and actual working exhibits 
are desirable, Work of a homely nature should be done by 
lady demonstrators, and should preferably be visible from 
the street. - The rates for hiring cookers naturally vary 
according to local circumstances, but a rental of 20 per cent. 
on the net cost should give a satisfactory return. А lady 
cook demonstrator should make periodical calls on consumers 
to advise them on the best method of using apparatus. 

The suggested allocation of the £500 spent on advertising 
would be as follows :— 


Total yearly cost of mailing campaign at cach quarter-day 
(four per annum). 


£ s.d. 
Differences of postages when sending accounts js 58 8 о 
Leaflets  .. T 40 0 o 
Cost of printing only on back of account forms $3 5 о о 
Other Items. 

Lantern slides, rent at four theatres, 52 weeks each at 
45. (average price) .. vi a "S ks 41 12 О 
Cost of slides, say . 5 о 0 

Show cards and posters (these would be exhibited upon 

the undertakings' own property, viz., vehicles, 
buildings, cable tents, etc.) T 53 si о о о 
“Comfy Home ” exhibition .. E ds » 70 о о 
Electrical exhibition ; | к 150 о о 
20 ооо assorted leaflets (ауегаве ргісе f: 3 per 1 ооо) EN бо о о 
Local Press advertising (say то insertions) .. bf бо o .O 


B.E.D.A. and Propaganda. 


If the Britis ELECTRICAL DEVELOPMENT ASSOCIATION goes on 
at this rate it will, in the words of one of their own leaflets, be 
a case of ‘' Help!" The other Monday morning we arrived at the 
office in the usual Mondayish frame of mind to discover our usually 
crowded desk more than usually crowded. The reason for this was 
soon clear: a consignment of E.D.A. literature on all and every sub- 
ject under the sun had arrived. We confess that when we saw 
it we put it on one side ; somehow we don't feel like uplift and effici- 
ency and doing it now and non- smoking and deep brcathing and 
water drinking on Monday morning. But later on when we were 
feeling a little better (after lunch) we had a look atit. And what 
a good show it is. 


Christmas in the Foreground, 


Naturally Christmas is in the foreground. We discovered at 
least half-a-dozen brand new pamphlets on the importance of the 
electrical Christmas present : “© A Present Problem Solved "' (good) ; 
“ Practical Presents for Christmas " (good too); “* What Makes an 

ceptable Present" ? (Ah! What! Well you can guess); The 
Gift Spirit (mainly in verse and illustrated with quaint drawings 
and sound sense); and “ Attractive Presents for Christmas.’ 


Good Stuff about Electric Cooking. 


Then there's lots of good stuff about electric cooking : '* Help!” 
already mentioned, which contains some home-tru ths for members of 
the Engineers’ Club: Ал Ounce of Fact '' ; ‘ History Repeating 
Itself," and so on, all worth reading and all w orth studying and acting 
upon. There’s some bits about power and welding and, finally, the 
statement that 40 000 000 people i in this country are being educated 
electrically by E.D.A., and it's" up to you " te do your share іп 
putting in a little intensive education. 

That indeed is the reason for writing all this, not that we've got 
nothing else to do, but to insist on the importance of the electrical 
industry, making use of E.D.A., not alittle now and then but a lot 
all the time. 


The Electrician. 
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The Theory and Practice of Salesmanship. 


The second of the three lectures by Mr. WALLACE ATTWOOD, 

n “Theory and Practice of Salesmanship in Relation to 
the Electrical Industry," was delivered on Friday, Decem- 
ber 1st. These lectures are arranged by the Electrical 
Development Association. It had been arranged that Mr. 
Hugo Hirst (chairman of the G.E.C.) should preside, but he 
was unfortunately, prevented, owing to the serious illness of 
Mrs. Hirst. The chair was occupied by Mr. L. L. Robinson 
(Borough Electrical Engineer, Hackney), who proposed that 
a message of sympathy be sent to Mr. Hirst. This was 
unanimously agreed to. 


Value v. Price. 


Mr. Аттуоор illustrated his lecture by a number of examples 
of analyses. The first was concerned with value versus price, 
and he laid stress upon the fact that the value of the article 
to be sold lay in the service, satisfaction and pleasure it gave 
to the purchaser rather than in its intrinsic worth, and in all 
cases the value of an article could be greatly enhanced by the 
way in which it was presented, and by the personal service 
with which the salesman surrounded it. A good salesman 
did not worry too much about price, because that did not 
matter so much as was sometimes thought; the customer 
looked upon the article he was asked to buy from the point 
of view of its value to him. Therefore, the first consideration 
was to maximise values and minimise price, because the cus- 
tomer would remember the value of goods he had bought 
long after he remembered the price. Again, whilst price 
might remain more or less constant, values fluctuated up and 
down, and a salesman had to remember that be could enhance 
the value of an article by the work he put into selling it. 


Three Aspects of the Problem. 


The lecturer then dealt with three aspects of the problem 
of selling, namely, how to get more and better business, who 
was the market, and how to bring the two together. In this 
connection he had prepared another chart showing an analvsis 
of the product to be sold. The chart was divided into three 
headings, namely, production, commercial and price, and 
under each heading were included numerous points which the 

salesman should know about the article he was selling; he 
had to know the particular interests of bis prospective buver 
in order to decide from which angle to attack. He also 
prepared a sales analysis of a domestic electric cooking range, 
setting out a number of points which would be found useful bv 
salesmen. In dealing with the appeal of electrical apparatus 
to a customer, he said it was often looked upon as a luxurv. 
But the first human instinct was self-preservation, and 
warmth, light and power were absolute necessities. 


Analysing the Market; 


As to the market, Mr. Attwood emphasised the necessity 
for properly analysing the range of possible purchasers of an 
article, and prepared yet another chart in connection with 
this. Not only was it important that the complete field of 
demand should be studied, but also the channels through 
which the product percolated to the cansumer, namely, the 
wholesaler, jobber, agent and retailer. Whether a product 
reached the consumer directly or indirectly, the buying public 
would be influenced by environment, circumstances and special 
occasions, With regard to the latter, Mr. Attwood said it 
was important that a salesman should always look at any 
special occasion from the point of view of what it meant to 
him. For instance, a salesman of electrical apparatus could 
probably do a deal of business on the occasion of a wedding. 
and a case was mentioned in which the parties were verv 
anxious to fit up a house with modern equipment. It was 
well known that in many instances where a firm had gone 
out of its way to cater for some special occasion it had, as the 
result, laid the foundation for the development of a side of 
its business which had eventually outstripped the sales 
obtained through the channels of its original business. 

The remainder of the lecture was occupied with a description 
of methods of approaching prospective customers, whether 
personally or impersonally, the choosing of specific points in 
regard to an article which would appeal to particular people, 
the particular manner in which those points should be dealt 
with in regard to particular customers, etc., methods of speech 
and demonstrations, 
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‘Institution of Electrical Engineers. 


At the meeting of the Institution of Electrical Engineers, 
on November 30th, the PRESIDENT read a letter from Dr. 
J. A. Fleming, F.R.S., who has just been elected an honorary 
member of the Institution :— 

It was with very great pleasure that I read your letter received this 
morning informing me that the Council of the Institution of Elec- 
trical Engineers had elected me an honorary member. I beg you 
to express to the Council on my behalf on some suitable occasion 
my deep sense of the honour they have bestowed upon me and my 
sincere thanks for this distinction. It is now just 40 years since J 
first became a member of the Society of Telegraph Engineers, as 
it was then called, on coming to London as electrical adviser to 
the original Edison Electric Light Co., and I look back with great 
interest on the wonderful progress of clectrical engineering since 
that date. The Institution has made remarkable contributions to 
that progress and I consider it a high privilege to be included among 
their honorary members. 

The PRESIDENT added that Dr. Fleming would very likely 
be present at the next meeting and, if so, they might get him to 
say a few words. | 


Mr. W. A. GiLLorT then read a Paper on “ Domestic Load 


Building : Some Suggestions for Propaganda." This will be 
found in abstract on p. 657. Before giving the paper, Mr. Gillott 
expressed his appreciation of the action of the Council in 
allowing him to read a paper on a commercial subject, realising, 


as he did, that it was unusual for the Institution to deal with ` 


other than technical matters. 


A New Tariff. 

Mr. L. L. Ковімѕом, opening the discussion, said that now 
the public mind was thoroughly doped with therms it was 
tuned for the reception of the all-electric domestic message, 
and he advised every supply engineer to seize the opportunity 
and start broadcasting at once. But it was not only necessary 
to convince the pubiic that it was in their interest to use 
electricity, but also to convince many in the industry that it 
was a paying proposition to sell electricity at rates which 
though low per unit were really remunerative. There was a 
feeling that the cooking load was going to force up the load to 
a dangerous extent, but the Billingham curves, which were 
the first of their kind to be published, must remove those 
doubts because they conclusively proved that none of the 
higher parts of these all-electric domestic curves came on the 
usual lighting peak. He was in the fortunate position of 
putting electric cookers into whole streets, and shortly he 
would be able to produce some curves similar to the Billingham 
curves and so compare the characteristics of the north with 
the south. The secondary rate in the present two part 
tariffs was a good deal too high for the electrical whole-hogger. 
He had recently had a chat with Mr. A. F. Berry, who suggested 
a tariff on the following lines: First, the person must be an 
electrical whole-hogger, who would not use more than one 
gas ring or more coal than was needed for one fire. They 
should supply at, say, £8 per kW per annum of maximum 
demand as a standing charge, with a running charge about 
the actual coal cost, say, between 1d. and 4d. per unit. Ifa 
man could get his current for from 1d. to 4d. per kWh he would 
be tempted to use a hot water storage tank at other times, 
which he could not do at 1d. or 14d. per unit. 


Saving Money Electrically. 

Mr. A. F. BERRY said that the way to go about getting this 
business was to ascertain what the total cost for electricity, gas 
and coal was and to demonstrate for how much less it could 
be done if only electricity were used. At the present time 
they had cheap current, propaganda material and, more than 
this, all sorts of electrical appliances, but they did not seem to 
be able to attract the right men for the selling part of the 
business. He had actually been abused when he had intro- 
duced electrical apparatus to people because he had not done 
SO before, and he did not think there was one person in a 
thousand in this country to whom it occurred that their gas 
and coal bills could be enormously reduced if they used 
electricity throughout. There was no doubt that there was 
money for this purpose, and if the business was gone about in 
the right manner there was no doubt as to the ultimate 
result. 

The Use of Small Apparatus. 

Mr. J. W. BEAUCHAMP said the main object of the paper 
was to draw attention to the diversity of the domestic load, 
and it was important that station engineers should realise 
that the diversity of the domestic load ruled so high. "There 
was one peculiarity of electric cooking which was not made 


, position. 


sufficient of, and that was that every individual cooking 
operation was independent and it was not necessary to keep 
a great fire burning for hours so as to be ready when wanted. 
The development in America emphasised this point. There 
was in America a great demand for small independent apparatus 
such as grillers, percolators and small ovens, so that it was 
not always necessary to go to the kitchen for everything that 
was wanted for the table, and this development resulted in an 
enormous diversity, and, moreover, the customer'8 investment 
in apparatus was probably higher than if he bought one large 
cooking apparatus for the kitchen. The author in his estimate 
of the cost for a household of six persons said the lighting and 
cooking units would cost about £13, but he (Mr. Beauchamp) 
would deduct, say, £6 10s. for three tons of coal. He thus 
got 4d. to 5d. a day as the net extra, and of that 14d. was 
for the cooking, and this well paid for extra comfort in the 
home. An inefficient cook-general cost £50 a year or 34d. 
per day in wages, and the installation of electric cooking 
would inevitably reduce her inefficiency. The great point in 
this problem was the manner in which the facts were put 
before the public. It was essential, in trying to sell apparatus, 
to get the public to look at electricity from a new point of 
view, and that must be remembered by the salesman in 
presenting the electric idea to the public. 


The Employment of the Saleswoman. 

Mr. W. К. CooPER pleaded for the employment of the 
saleswoman rather than the salesman. What did a man 
know about washing and cooking, and how could a pessimistic 
salesman expect to do business with the naturally conservative 
housewife ? Very often the man was young and the housewife 
said ‘‘ He is not even married. What does he know about 
it?" It was a woman who could talk much better than a 
man on these matters ; probably all that a man knew about 
housework was the knife machine, and that he might turn 
the wrong way. 

The Pathos of the Contractor. 


Mr. W. R. RAwLinGs complained that supply authorities 
did not support the electrical contractor in the manner they 


, should by supplying current cheaply, or even free, for window 


display purposes. He himself kept his windows lighted until 
the small hours of the morning, but he had to pay the full 
rate. If the supply company in his district offered to supply 
current free for window displays and demonstrations, he would 
undertake to provide a lady demonstrator who was as attrac- 
tive as the apparatus they were trying to sel]. There was а 
real need for co-operation between the supply authorities, 
manufacturers and contractors. 

Mr. A. C. Cramp (Croydon) said he had found that. the 
mere suggestion of anything outside a flat rate led people to 
tell him that he was trying the therm dodge. He believed 
that a two-rate tariff was on the right lines, but he was equally 
satisfied that a lot of hard work had to be put into 
propaganda. The difficulty was that many supply authorities 
made no effort to advertise electricity and put forward the 
advantages of electric service. In electricity they had 
absolutely the finest article to sell that ever was or ever would 
be, and it was astonishing what little effort was being made in 
trying to sell it. As to co-operation between the supply 
authorities and the contractors, Mr. Robinson was fortunate 
in that he had full selling powers in regard to apparatus. 
There were a large number of undertakings which were allowed 
to hire but not to hire-purchase or sell apparatus, and the 
Electrical Contractors’ Association was responsible for that 
Therefore, he put it to the Electrical Contractors’ 
Association that it was up to them to co-operaie with the 
supply authorities and to justify the position they had taken 
up. Personally he was convinced that this position was a very 
severe handicap upon the development of electricity in any 
area. With regard to the effect of the cooking load on capital 
expenditure, he had found that in a residential area where the 
question of the length of mains was a serious matter, the size of 
the middle wire of the three-wire svstem would have to be 
increased. When the lighting load came on all together it 
was possible to balance the consumers on the two sides, but 
that could not be done with cookers without big distributors, 

Mr. А. N. Күк repeated what he. said at a recent E.D.A. 
Conference that there are many small undertakings which 
could not at present afford to take on big cooking apparatus, and 
they would be well advised to leave this part of the business 
alone for the time being. At the same time, there was a large 
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business to be done in small cooking and heating apparatus, 
and his companies; since 1919, had installed 2 400 fires, 
2 500 irons and 350 vacuum cleaners, a matter of 8 ooo in all. 
With regard to hiring, that had been tried and his companies 
had sunk over 4300000 in hired installations and hired 
apparatus. It was found that a very large rental was required 
in order to cover depreciation and obsolescence, whilst if they 
charged a rental of 20 per cent., such as Mr. Gillott referred 
to, then they were up against the other difficulty—the consumer 
would not have it. 

Mr. W. J. THORROWGOOD spoke from the consumer's 
point of view, and rather ridiculed the idea that there were 
many houses about where the annual lighting and heating bill 
amounted to £75. The aim should be to get electricity used 
in the smaller houses, and even the workmen's houses, but it 
would have to be at a sufficiently low price. If they could 
supply electricity at something like 4d. per unit—presumably 
on a flat rate—they would require super-stations all over 
the country. . 

Mr. SAUNDERS pointed out that one of the difficulties of 
getting electricity into the smaller houses was that it was 
necessary for the tenant to pay for the wiring. If he moved, 
the next tenant might not want electricity and, in any case, 
he would have to lose a good deal of money. He had also 
heard of many difficulties in regard to obtaining elements for, 
Say, irons, This sort of thing created a prejudice which was 
not easy to overcome. 


A Reactionary ! 

Mr. P. M. BAKER maintained that it was still cheaper to 
cook by gas or coal than by electricity, a remark which caused 
loud cries of '* No "to be shouted back. Опе of the difficulties 
was that electrical appliances were not properly used. A 
cook used to a coal fire thought she had to heat up the electric 
oven for two hours before she wanted the heat in the same way 
as with coal. Another difficulty that he had come across was 
that of a house in which the two-pin plug of a radiator fitted 
the wall plug in the drawing room, but not thatin the bedroom, 
and that created dissatisfaction on the part of the lady of the 
house. This suggested the need for standardisation. There 
was а во ignorance to be overcome, and he knew of a case іп 
which there were two houses, one on the three-wire d.c. system 
and the other on the three-phase a.c., one being in the central 
area and one outside, the charge being the same. The two 
houses had roughly the same installation, but the bill for the 
house on the a.c. was higher than the other. 

Mr. A. T. YouNc, speaking as an electrical contractor, 
thought they must !ook at the gas industry and see what they 
were doing. The gas people were making a special effort to 
get medical men generally to use gas and people were now, 
for the first time for several years, moving from one house to 
another, and they were making a special effort to get at the 
architects. Therefore, it was necessary to do everything 
possible to combat this kind of thing, and money would be 
well spent in seeing that the customer had good service in 
addition to current at a very low rate. As to advertising, 
he had found that an'expenditure of /10 per thousand con- 
sumers per month brought in about ten times that amount in 
profit. “ Service " was all-essential: it was no good putting 
in a cooker unless they were prepared to send someone round 
to see that it was in order when necessary. There were no 
men in the electrical industry who were more progressive than 
the contractors, and he was quite sure that a little co-operation 
on the part of the supply authorities would yield enormous 
profit to all concerned. 


DISCUSSION IN NEWCASTLE. 


Mr. Gillott’s Paper was also read before the Local Centre of 
the LE.E. in Newcastle on Monday, November 27th. We 
give below an account of the remarks of the various speakers. 

Mr. W. F. T. PINKNEY, in opening the discussion, expressed 
the belief that this was the first commercial paper to be read 
before the Institution, and looked upon this as anaugury that 
the Institution was beginning to realise the necessity of 
considering the commercial side of the industry and also the 
importance of domestic load development. He considered 
that the selling of domestic electricity had been relatively 
costly in the past and that consumers had been difficult to 
obtain, but he had always found that once they were obtained 
they were rarely lost. Now conditions were changing, the 
boom was coming, modern cookers and other apparatus were 
a sound proposition and consumers were easy to obtain 
and retain. The average consumption per annum per kW 
installed had been reduced from 360 to 300 units, due to the 
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increased efficiency of the modern cookers, but he anticipated 
that although the efficiency of the apparatus would 
be still. further increased, the average annual consumption 
per kW installed would actually be increased due to the 
greater extent to which electricity would be adopted for 
domestic purposes. The adoption of a two-part tariff was 
correct and to the advantage of both supplier and consumer. 
It had been argued that as the Billingham Village was peopled 
by electrical people and shift workers, the results obtained 
from such a village, published in the paper, could not be 
applied elsewhere ; but this was not correct, as the Billingham 
results were substantiated by results obtained from other 
villages, which followed exactly the same form of curve 
fluctuations throughout the week. and the consumptions were 
similar. The first propaganda work of all electricity supply 
undertakings should be devoted to the conversion of people 
within the industry. 


Domestic Load Neglected. 

Mr. W. Cross said he had been used to estimating the 
consumption on domestic loads on the basis of one kWh per 
person per day, which in general gave a larger consumption 
than the author’s suggestion of 300 kWh per annum per kW 
installed. He considered that closer co-operation between 
supply companies and contractors on propaganda work was 
essential, but that the supply companies should bear the 
greater proportion of the cost because the result of the 
propaganda work was to sell more current. He agreed with 
the desirability of arranging for hire-purchase of ovens, 
cookers, etc., costing over /1o, but did not think the system 
should be extended to articles of less value, and, in any case, 
it was necessary to make it cheaper for the consumer to 
purchase than to hire. ; 

Mr. R. D. Spurr thought that as the curves for Billingham 
represented the loading on houses of the better class artisan 
type rather than the loading on houses in which it was usual 
to dine in the evening, the loading curves for other towns 
would differ greatly, some having the peak load between 
6 and 7 p.m., and therefore the average diversity would be 
even greater than the author indicated. 


Why Electrical Men do not Cook Electrically. 

Mr. P. F. ALLAN said the greatest difficulty in the way of 
development of the domestic load was the necessity for buying 
apparatus. Hire and hire-purchase schemes were necded. 
There were several reasons why electrical men did not employ 
electrical cooking, two of which were that supply was not 
always available, and to purchase apparatus could not always 
be afforded. Fewsupply companies had assisted or encouraged 
their staffs in this respect in the past, but he hoped that this 
state of affairs was now gone for good. 

Mr. F. W. MUNCASTLE pointed out that the Billingham 
figures, which gave a maximum demand of 11 per cent. of 
the connected load, were liberal figures, because the occupants 
of the houses were members of the company's staff and 
obtained current at staff rates. For other villages the maxi- 
mum demand was ncarer 8 per cent. of the connected load. 

Mr. W. A. RovLE remarked that it was easy to get new 
houses on the supply mains, but difficult to obtain customers 
in existing houses owing to the heavy costs of wiring. 

Mr. T. CARTER noted that the two-part tariff was not 
intended to increase the lighting costs, but considered that 
more definite comparisons of actual costs were required before 
consumers could be convinced of the advantage of electricity 
for domestic uses. 

Mr. W. A. GILLoTT (in reply), described an interesting 
scheme of lighting and water heating which had been installed 
in a poor class of London tenements, for which a fixed charge 
of 2s. per week was made. The supply was limited to 90 W 
continuous ; if a 30 or бо W lamp was switched on a 
corresponding element in the water heater was automatically 
switched off. The quantity of water heated in this scheme 
was not great, but the idea was readily capable of enlargement. 


.Wiring costs were heavy, and certainly presented enormous 


difficulties. In substantiation of the figure of зоо kWh 
consumption per annum per kW installed, an analysis of over 
7 ооо accounts, involving three classes of houses—viz., better, 
middle and working class houses—the average annual con- 
Sumptions were 352, 309 and 240 units, respectively, per kW 
installed. He explained that he did not wish to convey the 
impression that existing cables would not require any re- 
inforcing in order to deal with the domestic load, but he did 
wish to emphasise that the maximum demands were not 
nearly as great as was generally anticipated, due to the 
extremely high diversity factor. 
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Some Reflections on the | Fifth E.D.A. Sales- 
manship Conference. 


By '" A SPECTATOR.” 


Any orderly reflections on the pungent teaching of Mr. 
Wallace Attwood (in his second lecture last Friday at the 
E.D.A. Salesmanship Conference) are impossible. He is a 
dynamic force and his teaching hammers at one's intellect for 
the whole of the fourteen days between one lesson and the 
next. 

Mr. Robinson voiced the disappointment of the videne at 
Mr. Hirst’s unavoidable absence. АП were anticipating some 
interesting comments from the chairman, because it is by 
salesmanship that the organisation which he (Mr. Hirst) 
controls, stands in the front rank with other large manufac- 
turers and distributors. Mr. Attwood has proved that our 
salesmanship is by ‘* rule of thumb," but it is interesting to 
reflect on what has been done by such methods. The reflection- 
is only of academic interest, however. It has no significance 
and no purpose. The “ electrical idea ” as we now understand 
it, must be promoted by scientific methods. If the use of the 
word “ scientific " is objected to, then we may use defined, 
deliberate, or any word in Roget’s‘‘Thesaurus,” that will signify 
a method which is the very antithesis of the '' rule of thumb ”’ 
method. 


Knowing the Product for Sale. 


At our previous lesson Mr. Attwood’s dictum was—salesman, 
know thyself! At this lesson we were told to know our 
product. One could hear the gasps at such effrontery, but 
slowly the lesson went home. I studied the expressions of 
many and their lips were almost moving owing to the unceasing 
question of the inner voice—' Do I know my product ? ” 
How many men do? Happy is the man who knows his own 
product. Yes, not only his own product, but his own 
catalogue. 

It must not be assumed that when Mr. Attwood tells us to 
know our product he simply means that we are to limit 
ourselves to knowledge of the design, finish, number of bolts 
and nuts. No, we must know the origin, evolution, and many 
other points which come under the heading of history. (As 
a keen enthusiast on glass I was held fascinated by the example 
made of the glass tumbler and water bottle. I can sell glass 
now!) We must know of the composition of our product and 
we must know details of output, conditions under which 
produced—in fact, we must know everything about it. 

The executive men who were at this lecture had a lesson 
when Mr. Attwood carefully explained his chart, elaborating 
the factors which determine selling price and the chart showing 
how the market is to be analysed. The salesman, as distinct 
from the executive man, has much to learn from the study of 
these questions. The study will give him a better feel and 
understanding of the price of his product. He will feel himself 
more in sympathy with that price and when he has done that 
he will have achieved much. 


Some Interesting Questions, 


The chairman invited discussion and one or two interesting 
questions were put. It may be thought disappointing that 
so few questions are put, but it must be emphasised that Mr. 
Att wood is teaching us how to sell. 

Alas, between 7.30 and 10.30 there are only three hours as 
time is counted. We thirst for more knowledge, and Mr. 
Attwood is very tantalising when he says “I shall deal 
with that point next time.” 

In the small space allowed me I can only jot down but a few 
of the multitude of thoughts on the many great questions. 
One thought, however, stands out in my mind-—Is Mr. Attwood 
going to solve how to attract men to this great task of electrical 
selling ? It is, I am sure, the earnest wish of all, that Mr. 
Lusk (B.T.-H.) should be in the chair next week. Не has, 
I believe, just returned from a visit to U.S.A. and could 
undoubtedly teach us a lot. I am seriously considering 
whether I shall make the suggestion to Mr. Beauchamp to 
give Mr. Lusk three hours for his speech from the chair, We 
could then retire for a brief supper and then Mr. Attwood 
could wind up his series of lectures by carrying on until 6 a.m. 
Saturday morning follows Friday evening, and nobody 
(including even the '' somebodies "') in the electrical game 
does any work on Saturday morning. 
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Correspondence. 


ELECTRICITY IN IRON AND STEEL WORKS. 


To the Editor of THE ELECTRICIAN. 


SiR,—On p. 596 of the issue of THE ELECTRICIAN of 
November 24th appear some notes regarding my inaugural 
address at the meeting of the Sheffield Sub-Centre of the 
Institution of Electrical Enginecrs, and 1 have to direct vour 
attention to several points which have been incorrectly 
reported, and are, therefore, misleading. 

The paragraph commencing “ The electrical consumption 
in Sheffield," etc., convcys the impression that the figures 
named apply to the whole of theconsumers in the steel industry, 
whereas they refer to a group of such works only. 

My reference to waste heat, made after touching upon the 
cost of electricity, was not expressed as reported by you. My 
statement was as follows :— , 

In view of this, and also the necessity for conserving the nation’s 
fuel supplies, it would seem to be incumbent upon those concerned 
with the re-organisation of the clectricity supply of the country, 
seriously to consider close co-operation with the steel and other 
works, with a view to utilisation of all available waste heat, as 
undoubtedly this would lighten the burden arising out of the 
high cost of fuel and its conveyance to the point of use. 

Again, the paragraph commencing ' ' As regards public supply 
reliability was in danger," etc., is decidedly misleading, in that 
it conveys a Meaning not intended by my remarks, which were— 

Another serious handicap to the immediate displacement of all 
private plant, and to some extent the continued safe operation of 
apparatus already connected for control of outside supply, arises 
out of the present-day trend towards increased capacity and connect- 
ing together of public generating stations. This centralisation of 
large amounts of energy introduces serious possibilities of consider- 
able destruction, should a short circuit occur on a consumer’s 
premises, and places enormous responsibility upon the reliable 
operation of high-voltage apparatus, in particular upon e.h.t. 


switchgear. 


Finally, the concluding sweeping statement in your notes to 
the effect that‘ and shoddy terminals were the rule rather than 
the exception,’ ' 15 quite uncalled for, as the words I used were— 
And instances exist of otherwise good machines being spciled "BY 
inclusion of shoddy terminals or brush-holders. 

I shall be obliged if you will be good enough to give promi- 
nence to these corrections in your next issue.—I am, etc. 

Н. Wesr. 

Sheffield, November 3oth. 


"ALL-BRITISH" WIRELESS APPARATUS, 
To the Editor of THE ELECTRICIAN. 

Sir,—In the '' Elektrotechnische Zeitschrift " of November 
23rd, page xxvb, there appears the following advertisement 
in large type: “ London Firm seeks connection with compe- 
tent manufacturer of apparatus and accessories for wircless 
telephony. Offers requested to (box number),”’ 

Comment Js needless.—I am, etc., 

Cricklewood, N.W.2. 

December Ist. 


D. V. ONSLow. 


PROGRESSIVE WAVE v. STATIONARY WAVE THEORY OF THE 
ANTENNA. 


To the Editor of THE ELECTRICIAN. 


SIR,—Much as one can appreciate the yeoman service of 
Prof. Howe in particularly pointing out scientific fallacies, it 
nevertheless astonishes one that the eveu more prevalent 
error of the assumed stationary wave theory of the antenna 
should have his wholehearted acceptance. For consider any 
two Povnting envelopes, one in the field that Dr. Howe 
assumes to be preponderatingly radiating and another envelope 
within the former, about and near the antenna, Summing the 
Poynting radiadon vector W=/H.EdS it is clear that W 
must alwavs be the same over any surface enveloping the 
source of generation. If a given amount of energy leaves the 
source conservatively (zero power factor), it must return 
conservatively and £ and H will be out-of time phase to this 
extent. If the energy leaves the source non- -conservatively 
then there is no return and the divergence cannot be assumed 
to have its origin in the conservative “component. I am sorry 
Prof. Howe does not appear to subscribe to the writer’s pro- 
gressive wave theory.—1 am, Sir, ete., 

Chevy Chase, Md. 

October 20th. 


A. PRESS. 
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Mr. Kellaway and Marconi's. 


Ex-Postmaster-General Defends His Directorship. 


THe Кт. Hon. F. С. Kettaway has been appointed a director 
of Marconi's Wireless Telegraph Company. With reference to the 
questions asked on this matter in Parliament, the following letter was 
sent by Mr. Kellawav to the Prime Minister, copies being also sent 
to the Press :— 

I6, Eliot Park, Lewisham, 
December 3rd, 1922. 

Dear Mr. Bonar Law,-- I see in the papers that a question is to 
be addressed to you about my appointment as a director of the 
Marconi Wireless Telegraph Company. The same subject was 
raised on the motion for the adjournment on Thursday by Captain 
Benn, who asked Mr. Neville Chamberlain if he would examine any 
contract with the Marconi Companv or any settlement of the 
Marconi Company's claims against the Post Office made by me, 
and refuse to implement them if he found they were not in the 
public interest. Inaspirit of great charity 1 assume that the sugges- 
tions are based on ignorance, but as some publicity has been given 
to them, I desire that the facts should be made known. 

In April of this year the Marconi Company asked me to see 
them. I did so. They told me they had large outstanding claims 
against the Government. The claims concerned the payment for 
the use of patents, remuneration for war services, and thé issue 
of licences for foreign wireless communication. They said that the 
claims bad been outstanding for a considerable time. The question 
of the issue of licences they had discussed with you and Lord Milner 
in October, 1920, and the general claims with Mr. Stanley Baldwin 
in February, 1921, and with the Post Office on several occasions. 
They had failcd to get any settlement, and, in consequence, their 
position was being scriously prejudiced, and this country was 
being heavily handicapped in the development of its foreign wireless 
services. 

I was impressed by their statement, and said 1 would do what 
I could to get an early decision. For various reasons, among them 
the uncertainty as to the Imperial wireless chain, I was unable to 
come to a decision; indeed, J was never in a position to make a 
proposal to the company. Shortly before I resigned my position 
as Postmaster-General the company again asked me to sec them. 
I was unable to do so. 

When I left the Post Office the company’s claims were still 
unsettled. I made no contract with them, I made no settlement 
of any of their claims, and I had no other negotiations with them. 
You will see, therefore, that the suggestions made in the House 
have no foundation.-—Yours faithfully, | 


F. G. KELLAWAY. 


The matter was further raised in the House of Commons on 
Monday, Mr. Hurd asking the Prime Minister whether, up to the 
time of his resignation as Postmaster-General six weeks ago, Mr. 
Kellawav, on behalf of the Government, was in negotiation with the 
Marconi Company, which he had since joined : and whether, in the 
public interest, it will be made a condition of service under the 
Crown that no Minister or civil servant should, within a period 
of five years after resignation, enter the service of any private 
enterprise with which he had been in negotiation on behalf of the 
Government. 

The Prime Minister: Аз regards the first part of the question, 
the facts are, I believe, as stated in Mr. Kellaway's letter which 
appeared in the Press to-day. I am not prepared to adopt the 
suggestion contained in the last part of the question. 

Mr. Hurd: Is it not a fact that transactions are continually 
passing between the Postmaster-General and the Marconi Company ? 

The Prime Minister : I have asked the Post Office, and they reply 
that the facts are as stated in Mr. Kellawav's letter. 

Mr. Middleton : Is it not a fact that the late Postmaster-General 
concluded more than one agreement with the Marconi Companv, 
which resulted in profits to the company and consequent loss to 
the State ? - 

The Prime Minister: I think that is denied in the letter to which 
I have referred. 


American Telephone Company Sued. 
£200 Damages for Wasted Time. 


A Minneapolis attorney, Mr. George S. Grimes, has secured a 
verdict of £200 damages from a jury consisting of seven women and 
five men for losses sustained through inetficiency of telephone 
service, He sued for 4600 for time lost between 1917 and того in 
getting wrong numbers, waiting for “ central," and answering calls 
not intended for him. The North Western Bell Telephone Co. is 
appealing against the verdict on the ground that it is not liable for 
damages when it gives as good a service as it can in the circum- 
stances. Mr. Grimes says he does not care about the money, but 
he regards the verdict as a victorv for justice and fair play, and 
adds 2 =, Thereisno doubt in my mind that the people of Minneapolis 
have Jost millions of dollars through inefticient telephone service 
during the six vears up to 1922, when my loss was greatest. At 
least twenty thousand business men in Minneapolis, Lam sure, have 
as good cases as mine against the company." 
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“Electricity the Labour Saver." 
Dr. Ferranti's Advice to Students. 


Dr. S. Z. de Ferranti presented the prizes and certificates to the 
1921-2 students of the Northampton Polytechnic Institute, Clerken- 
well, London, E.C.1, on Friday of last week. 

The principal, Dr. R. Mullineux Walmsley, stated that enrol- 
ments of members and students had totalled 3 208 as compared with 
3 822 in the previons year, the diminution being due to changes in 
the fees. A record number of engineering day students obtained 
the full certificate of the institute for a complete course, and 28 
engineering certificates were awarded—the largest number ever 
awarded in one year. Nineteen students were presented for the 
University of London B.Sc. degree in engineering, and 17 passed. 
Altogether 169 students qualified for being sent out into works, and 
126 were placed out, between 50 and 60 being placed in works or. 
the Continent. Mr. F. H. Pickett, head of F. H. Pickett et Fils, 
Wimereux, and a past dav-student of the Institute. placed 4o 
vacancies at the disposal of the Principal. Since 1905, the vear tle 
scheme was organised, Dr. Ferranti had annually placed vacancies 
at his works at their disposal. 

In the City and Guilds of London Institute examinations the 
technological certificates obtained were 228, against 151, and also 
three prizes were secured. In L.C.C. scholarship and exhibition 
examinations 38 students were successful. 

Dr. FERRANTI, before distributing the prizes and certificates, 
referred at the outset to the superabundant energy of certain 
gentlemen in the gallery, who, he said, were evidently electncai 
engineers. We all wanted a great deal more than we had at present 
---more happiness, more pleasure, to live to a higher standard. 
There was no great storage from which we could draw. The only 
thing we could do was to make our work produce more. That 
meant working at higher efficiency. Increase of knowledge would 
give us better machinery and appliances for doing all that had 
to be done of the world's material work, and the knowledge imparted 
at that Institute was of that useful nature which would bring 
about the desired result. Flectricity was the great labour-saver. 
That was, perhaps, why the electrical engineering department 
had the largest share at that Institute. (Cries of " NoT” from 
students.) The many uses of electricity were all brought back 
to the same end—-to make the labour expended do something 
more. As а result of the use of this great labour-saver, electricity, 
people of greater knowledge and capacity were wanted to work 
with it than those who had formerly worked in a less efficient way. 
For instance, this applied in automatic telephone exchanges and or 


: motor vehicles, of which there were probably more than half-a- million 


now running on the roads in this country. 

There was some good-humoured ragging among the students 
during the proceedings, but the speakers were listened to with close 
attention. The revels concluded on Saturday evening with an 
entertainment described оп the programme as а '' Conversazione,” 
but which included an organ recital, a promenade concert, boning. 
swimming, gymnastic displays and bridge-building by the Officers 
Training Corps. 


Electric Furnace Progress. 


In an address before the American Iron and Steel Institute. 
Mr. John A. Mathews pointed out that the clectric furnace was 
slow in securing the recognition it merited. Its products had fulfilled 
almost every expectation wherever it had been tried, There were 
now nearly I 000 ELECTRIC FURNACES IN AMERICA AND EUROPE, 
nearly half cf them being in the United States and Canada, The 
388 furnaces in the United States had a capacity of 1 500 000 tons 
per annum, Italy, which had 180 furnaces for steel melting (27 
being from 15 to 25 tons capacity), came next in productive output 
іп 1921. In Germany there were тоо or 1:0 furnaces, 65 being 
used in the manufacture of ingots, and the total output was about 
750 осо tons а year. In Sweden, Norwav and Italv, where metal. 
lurgical fuel was dear and hvdro-clectric. plants produced. cheap 
electricity, the electric smelting of ores was an established industry, 
The reasons for the expansion of electric steel making were duc to 
three causes (1) The cheapening of power rates, due to hvdro- 
clectric development and to improved steam plants ; (2) the extreine 
flexibility and adaptability of electric furnaces, and the superior 
quality of their products, With the larger electrodes, of dependable 
quality, that were available, he saw no reason why 60 or 80 ton 
furnaces could not be expected to give relatively satisfactory results. 
Apart from its use in the stcel industry, the electric furnace was 
largely emploved in melting brass, monel metal and special alloys. 


Electric Steel Melting. 


The Stobie Steel Co. have just put into operation an entirely new 
process of steel making at the works of Edgar Allen and Со, 
Shettield, which, it is said, promises to revolutionise electric steel 
melting in the near future. The new process and installation, which 
is a direct result of experiments carried out during the war, consists 
of one ro-ton and one 3!-ton Stobic electric steel melting furnaces, 
which are being worked together as a single unit under the Stobie 
patent duplex electric process. By this means, scrap steel is 
clectrically melted and refined by oxidation continuously in the large 
primary furnace, and one third or more of the molten bath is trans- 
ferred down a chute at short intervals to the small secondary 3}-ton 
furnace for finishing. 
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. The £250 Idea—A Stimulant to Industry. 


Amidst all the kaleidoscopic changes of booms and 
slumps, of good business and bad business, of bumpy load 
curves and poor power factors, of bad deliveries and few 
inquiries, of optimism and pessimism, of light and darkness, 
one familiar sight may always be seen wherever engineers 
are gathered by twos and threes or by hundreds. It can be 
seen at LM.E.A. Conventions, at Engineers’ Clubs, in 
works' mess rooms, in remote hostelries, in railway trains 
and at street corners. It may even be seen in bedrooms 
and in*Turkish baths. The sight is this: one engineer 
with uplifted finger expounding, another with bubbling 
pipe listening. They are talking shop! 


Everybody Does It. 

Of course everyone talks shop. There is nothing strange 
inthis. ''Shopking," if we may coin a word, found its way 
during the war into messes and places where they drink, 
places wherefrom before 1914 it had been rigidly excluded. 
The Army became ''civilised " (note the use of inverted 

commas), and in so doing talked shop more blatantly, 
more loquaciously and more universally than shop had ever 
bc en talked before. 


How “ Shopking" Helps. 

Now in the electrical industry '"shopking" does a 
vast amount of good. Little hints and suggestions almost for- 
gotten at the time sink in, take root and ultimately blossom 
out in full flower as new ideas. But the difficulty is that 
“ shopking " does not do anything like the good it might. 
Its efficiency is low. As electrical engineers we all 
preach efficiency and try to practise it. The man who 
can reduce his running costs by o.o1d. or produce his 
switchgear for a fraction of a shilling less than he did before 
is never the same again—his friends soon find that out. And 
yet such a man is the exception rather than the rule; he 
might be the rule rather than the exception 3f all the 
information which is being broadcasted into the wild for 
the edification of the few were crystallised for the informa- 
tion and assistance of the many. 

“ Shopking ” therefore is a useful mental exercise and 
more, it shows the keenness that electrical engineers and 
commercial men have in their job. With such keenness 
much might be done. The question is how best to 
do it. 

Improving the Efficiency of '* Shopking.” 

Now with us to propound a question is the first step to- 
wards finding an answer. We want to make this “ shop- 
king " more efficient and of more general use. We have 
been looking for a way to do it. Well, we have found it, 
and having found it we are about to put it into practice. 

The idea is this. We are offering substantial money 
prizes for the best solution to a series of problems typical 
of those which are troubling the industry to-day, and we 
propose to publish the prize solutions for the benefit of the 
industry and the prize-winner himself. 


The Outlet Problem. 

The idea is perhaps best explained by an example. The 
cry nowadays is all for the greater and greater use of 
domestic apparatus. All sorts and kinds of this apparatus 
are being made, and all sorts and conditions of salesmen 
are trying to sell it. Another cry is for more and more 
houses. Alittle while ago they were to be fit for heroes to 
live in; now we are content that they shall be suitable for 
ordinary mortals. But if this domestic electric campaign 
is to be successful, houses, whether for heroes or ordinary 


mortals, must have some facilities for using electrical 
apparatus. In a word, there must be plenty of '' outlets.'7 
Wiriag the All-Efectric House. 

We propose, therefore, to ask our readers to submit 
designs for the wiring of an all-electric house in which the 
outlet idea is kept in the foreground. How many outlets 
shall such & house have? That is for the competitor to 
answer. How can the wiring be carried out most economi- 
cally ? Another conundrum! Where are the outlets to be~ 
put, what size shall they be, how shall they be controlled, 
how , how ———? There are all sorts of questions like 
these to be considered. We shall only propound the 


general conditions and leave competitors to supply both the 
questions and answers. 
'for one thing. The rules will be simple, and he (or she) 


It will be so much easier for us 


who scores the most points will win. For there will be no 
restrictions except that you must be able to think and 
write and draw a bit. 

The Hot Water Problem. 

Another thing ! What about water heating ? Everybody 
is talking about it, and plenty of suggestions that might 
come to something are being thrown about. Supposing 
you were cast on a desert island where the only fuel was 
electricity at о.5ӣ. per kWh. How would you set about 
getting hot water for your morning tea? It’s rather an 
effort of imagination to conjure up such a place we admit. 
But we've done that for you. What we want you to do is 
to tell us how that hot water problem is going to be solved 
so that your wife and children and the dog can have a bath 
occasionally. 

Lighting at Nether Out-of-the-Way. 

Then there's lighting. . A good deal of time was spent at 
a recent Salesmanship Conference pointing out how badly 
the hall was lighted. Well, the Lady of the Manor at . 
Nether Out-of-the- Way is going to spring a village hall for 
the inhabitants of that progressive village. There is 
clectricity available ; you may not believe this, but there 
is. How are you going to light the hall. It's going to be 
used for whist drives, dancing, theatrical entertainments, 
prayer meetings, Dorcas talks, tea fights, and so on. In 
fact they are going to have a good time at Nether Out-of- 
the- Way if you only light thc place properly. | 

What to Do With the Idea. 

Well, there is the idea! The proprietors of THE 
ELECTRICIAN are allocating {250 in prize moncy. The 
competitions, of which full particulars will be pub- 
lished in due course, will be spread over а year and 
will be held at about three monthly intervals. That is, 
there will be four different subjects in serics. Eminent 
engineers who are experts will be asked to judge and will 
do their best to sort out the really good ideas. We know 
it will be difficult, but, as Mr. GILL said recently, engineers 
like overcoming difficulties. | 

Now, then, is the time to get your thinking caps on and 
your fountain pens ready. As soon as Christmas is over 
we shall give the word go and prepare an extra big drawer 
for the reception of the ideas submitted. 

One final word! When the conditions of the competi- 
tion are announced, as they will be early in the New Year, 
we shall have to assume the usual autocratic mantle of 
editors under such circumstances and refuse to answer 
questions or enter into correspondence. Until that day 
dawns we shall be pleased to have from our readers any 
suggestions regarding the competitions. 
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WHAT OUR MANUFACTURERS ARE DOING. 


\ Geipel Float Type Steam Trap. 


The new float type steam trap recently placed on the market by 
WM. GEIPEL and Co. has been designed, not to compete with the 
Geipel expansion type of trap, which has its own special function, 
but to meet requirements where float traps are more suited or are 
preferred by users. 


Special attention has been directed with a view to obviating the 


loss of steam which is occasioned by the float traps as usually con- 
structed. This loss is chiefly due to two causes, leakage at the 
- valve and excessive radiating surface. A further object has been 
to overcome the difficulty caused by levers and pivots, through 
their being used to act in two directions. In the Geipel trap they 
act in one direction only, so that wear and tear can be easily 
rectified. Za 

The valve arrangement is such that the wear and tear is reduced 
to a minimum, whilst the material of which it is constructed— 
viz., nickel, gives the maximum durability. Special facilities have 


been provided for access to the valve, so that it may be periodically 
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SECTION OF GEIPEL'S NEW STEAM TRAP. 


inspected and kept in good condition with ease. This has been 
made possible by arranging the valve (I) above the cover (B) of the 
float chamber, so that it can be got at by simply unscrewing the 
valve head (E) without interfering with the steam connections and 
cover. All the working parts can be exposed by simply removing 
the valve casing (C). © 

With a view to minimising the loss by radiation, the float is made 
cylindrical and to extend the full length of the chamber, so that 
maximum floatation power is obtained for a given size of chamber. 
Further, this power is so multiplied by the lever arrangement that 


it controls valves of a larger size than those usually found in float. 


type traps. For a given discharge capacity, then, the size of the 
trap is reduced to the lowest limits, thus reducing the radiating 
surface. 

The operation of the trap is as follows :—When steam is turned 
on, the float (F) is at its bottom position, and the valve (I) is open 
and remains so until all condensed water is discharged, whereupon 
the float rises and the valve is closed by gravity and held tight by 
steam pressure. When water accumulates, the ffoat again sinks 
and re-opens the valve (I). 


Astro Intensifiers. 


It is claimed for the Astro intensifier, which is made by the 
AsTRO ELECTRIC Co., that it means to the electric light what the 
fragile incandescent mantle meant to the gas jet. But it cannot be 
broken! In other words, by putting this simple shade on an 
ordinary fitting Faraday House certify that the illuminating effect 
immediately below the light is increased 33} times. These intensi- 
fiers are made in a number of types and their cost is small. The 
same firm are also making a flashing lamp which thev call their 
“ Silent Sales Manager." The sign part consists of a '' Celastoid ” 
disc which is non-inflammable and can be supplied in any wording 
or colour, It is effective in the brightest daylight and on a dull 
day or at night it brightens the surroundings in a most conspicuous 
way. The whole thing is completed bv the flashing adapter, which 
is separate from the sign, whose use, it is claimed, allows a longer 
life to be obtained from the lamps with a saving of approximately 
50 per cent. in consumption, ‘The flasher is guaranteed for 1 ooo 
hours. 


Trade in Central Europe. 


The accompanying photograph has been sent us by BROOK, 
Hirst & Co., to show the possibilities of trade in mid-European 
countries in spite of the very unsettled conditions still prevailing. 
The photograph shows a portion of a consignment of Brookhirst 
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BROOKHIRST SWITCHGEAR FOR POLAND. 


switchgear despatched to a large textile factory in Poland." This 
is the first complete mill electrification, Polish owned, that has been 
equipped by British manufacturers. “мп 

The switchgear consists of hand operated A.C. starting panels, 
both air break and oil immersed. 


A Portable Grinder for Repair Shop Work. 


A portable grinder for grinding valves to a fixed angularity and 
for “ reseating " cutters for cutting valve seats to an angularity 
identical with the valve angularity has recently been developed 
by the FRANKLIN MACHINE AND TooL Company, of Springfield, Mass. 

This new “ single purpose ” grinder, which is especially designed 
to meet the needs of repair shop work, can be assembled by the 
manufacturer for grinding valves to any desired angle, but it is 
not adaptable for adjustment from the angle to which it was 
originally set at the factory. b 

The motor is mounted on a low, flat base and is located far 
enough from the grinding wheel, the cross slider, and the valve 
rotating members to prevent any motor vibration affecting the 
accuracy of the grinding operation. 


Winter Business in Heating and Cooking. 


The GENERAL ELECTRIC Co. are evidently out for big businese 
іп: (ће electric heating and cooking line this winter. They havs 
recently produced a series of extremely attractive folders giving 
particulars and prices of “ Magnet ” electric heating and cooking 
appliances, including many types of electric fires for domestic 
purposes, hot water radiators and convectors for domestic and 
commercial use, sterilisers, grillers, hotplates, kettles, etc. 

The price of the “ Magnet” pedestal electric heater has been 
substantially reduced. An improved type of element is now fitted 
to these heaters which gives an even better distribution of heat. 
The standard element is 600 W, but 750 W and 1 ooo W elements 
can be supplied without extra charge if desired. 

Another noteworthy feature in connection with “Magnet” 
heating devices is the very substantial reduction in prices of the 
" Magnet " domestic iron. The standard pattern iron at 16s. 
is now down to pre-war price. This has been made possible 
bv the adoption of mass production and the use of most up-to-date 
methods of manufacture. This model incorporates all the well- 
known features of the pre-war magnet iron, and also several up-to- 
date improvements, amongst which may be mentioned a useful 
back-rest of metal, which renders the use of an ordinary iron stand 
unnecessary. The practice of supplying these irons in a strong 
container for storage when not in use is a great advantage. It is 
not only a convenience to the ultimate purchaser but to the dealer 
who stocks these irons, as the containers enable the irons to be 
stored in a neat and orderly manner protected from deterioration 


in stock, and also helps the dealer to make an attractive display 
with them in his window. 
/Á < 


| 
| 
ы А 


f 
рн И 4 — | { | 
Digitized by NJI UU XI 


— 


December `8, 1922 


A “Pooh-Bah” Equipment. 

The combination electric griller, boiling ring, radiator, made by 
ELECTRIC HEATING and HARDWARE, Ltd., is, it is claimed, exceptional 
in design, efficiency, and utility. It is constructed of aluminium 
die castings, and is therefore hygienic in use, particularly as it 
is fitted with a pure aluminium grilling dish. After being in use 
for many months in the house it will be just as clean‘as when 
purchased, with the slightest attention given to cleaning, and 
can therefore þe used in the kitchen as a griller or boiling ring. 
By removing the pan it may be transferred to any part of the house, 
and its appearance will not be dowdy, no matter how modern the 
furnishings. ' i 


PoOH-BAH AS A GRILL. 


This apparatus of many parts may also be used as a grill by 
varying the position of the dish, and when the steak is finished, 
instead of it being over-cooked, or allowed to get cold, it may be 
kept warm without any further cooking, whilst a kettle is being 
boiled or some other operation carried out in the boiling plate 
position. Altogether, just the sort of apparatus that is wanted 
nowadays. 


| Ransomes’ Dynamos. , 

RANSOMES, SIMS AND JEFFERIES, LTD., the well known East 
Anglian engineering firm, of Ipswich, are now manufacturing 
several new types of electric motors and dynamos. The standard 
model is open-protected, but it can also be supplied with metal 
guards as in the enclosed ventilated machine. All motors above 
20 H.P. are capable of delivering 25 per cent. overload torque for 
one hour. Below 20 Н.Р. they give 25 per cent. overload torque 
for 3olminutes, and in all cases sparkless running is guaranteed 
from no load up to 50 per cent. overload without alteration of the 
brush position. A momentary overload up to 50 per cent. can be 


THE TvricAL RANSOMES’ DYNAMO. 


carried without anyrisk of injury. It may be noted that the special 
features include ball or roller bearings, the yoke is made of high 
permeability magnetic cast steel, while not less than two brushes 
per pole are fitted. Each brush is provided with its own independent 
box-type holder, which is designed to give adjustable and eyen 
pressure on the commutator during the whole life of the brush, 
the length of the latter providing for nearly т in. wearing depth. 
The brushes are of selected quality carbon with flexible pigtail 
connections. Ransomes, Sims and Jefferies, Ltd., who, as is well 
known, also make electric vehicles and industrial trucks, electric 
runabout cranes, steam engines, etc., are about to issue a catalogue 
and general specification of the “ Ransome " motors and dynamos, 
and copies, can be had on application. 


The “ Era" Drill. 


Tool users, engineers and mechanics will be interested in the 
** Era ” universal drills, which are supplied in this country by the 
Ganpy Co. The drill is well designed, can be operated"off a.c. or d.c. 
circuits and the spindle speed adjusts itself to the required effort, 
thus eliminating noisy speed-gears. It can be employed for many 
purposes in factories or workshops, for driving small lathes, grinders 
shearing machines, etc. Several types of the drill are available, 
and the 4-inch drill normally requires a motor of only 4 h.p. The 
‘loading in this case is 200 W and the motor is wound for 110 or 
2 26 d.c: or а.с. 25 or so cycles. Е 
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The Reako Heater-Toaster. | 
To be in the fashion manufacturers of electric heating and 
cooking apparatus must make their equipment in such a way thát 
it can be used for more than one purpose. The RUSSELL ELECTRICAL 
APPLIANCES Co. are therefore in the fashion, for their ‘‘ Reako " 
heater toaster which we illustrate herewith as a fire can also be used, 
when the element is tilted into a horizontal position, for making 
toast, boiling water and for performing cooking operations on the 

breakfast table. 
It is hardly necessary to say more about this apparatus as the 
illustration allows its principal points to be seen at a glance, but we 
may add that the end plates are of substantial construction and can 
be supplied in any desired finish. The clement consists of a number 
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THE REeAKo HEATER-TOASTER. 


of refractory bases into grooves in which the element wire is wound 
in the usual way. The whole is built up in sections on steel rods so 
that the result is very strong. 

When used as a cooker four bars placed directly over the element 
support the utensil and the same bars can be used for holding the 
bread or other food that is to be toasted. A hinged guard is provided 
for use when the appliance is employed asa fire. The load is approxi- 
mately 600 W. Those who use polished tables will be interested to 
hear that the heater is fitted with insulating feet so that no damage 
to the polish need be anticipated. 


Catalogues, Price Lists, &c. 


E. P. ALLAM AND Co.'s monthly stock list of electric motors on 
sale or hire shows greatly reduced prices. 


A leaflet from the GENERAL, ELECTRIC Co. announces reductions 
in the price of their automatic circuit breakers. 

A second pamphlet from the same company announces reductions 
in prices of the '' Equiluxo ” glassware. Substantial stocks of this 
equipment are held both at Magnet House and the company's 
branches. 


NATHAN AND ALLEN send us a series of leaflets dealing with 
F. Sauter's automatic electric time switches for various purposes. 


The ENTERPRISE MANUFACTURING Co., which hold large stocks 
of everything electrical, have sent us a copy of their latest net trade 
price list. | 

ARNOLD GOODWIN AND Son send us details of their '' Ibonda ” 
pressed steel and wrought iron pulleys, compression couplings and 
universal shaft fittings. 

A handsome pamphlet issued by the ENGLISH ELECTRIC Co. 
illustrates the various types of switchgear manufactured by them 
for power station and sub-station work. 

A pamphlet which we have received from the WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co. deals with self-starting syn- 
chronous motors for ammonia compressor plants. 

A list of tools and instruments for use in connection with steam 
and hot water boilers has been sent us by the Sales Department 
of the NATIONAL BOILER INSURANCE Co, It is asingularly complete 
production. 


The ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI 


send us a copy of their latest stock list, dated November ist. 
They have over 1 200 A.C. and D.C. machines in stock, of which 
immediate delivery can be given. 

‘I he Record ohmmeter, which is made by the RECORD ELECTRICAL 
Co., is claimed to Ье the pioneer of the small, light, inexpensive 
type of true ohmmeter. It contains a 500 V gencrator, and is 
scaled to roo megohms. Its price is £15. 


A number of folders from the RUNBAKEN MacNETO Co. indicat 
that they are keeping well ahead in the sparking field. Those 
interested in this apparatus should make a point of paying a visit 
to Stand No. 233, White City, during the forthcoming motor show, 

A second edition of the pamphlet on the Michell viscometer 
has been received from the MICHELL BEARINGS, LTD. This contains 
a complete account of this useful equipment, together with testi- 
monies from those who have found its eniployment am advantage. 


D 
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|. 1500000 
UNEMPLOYED 


We who are more fortunate and are still in work have a duty 
in this matter. What can we do to help? 

Some people say that unemployment is due to the war, others 
put it down to the state of Europe, others, again, talk of the 
lack of purchasing power, while there are those who blame 
the capitalistic system and the constitution of society. 
Whether all this is true or not is a matter for argument, but 
there are one or two simple facts about which there can be no 
disagreement. 

Most of us think we are working br an Е В but as а 
matter of fact our employer is only the medium or agent, for 
our real master, whom we cannot see and do not know, has 
complete power to decide whether we shall be employed or not. 
Somewhere in front of a shop counter or in a railway train, or 
on the high seas or in the wilds of Africa, is the man or woman 
who will use the job we are now working on. Will he be 
pleased with it, will he think it good value, will he want more, 
or will he be disgusted either at the quality or the workman- 
ship or the price ? 

Those are the vital questions on which our employment and the 
employment of others depend. Is the customer satisfied ? 
We are customers of somebody ourselves every time we buy 
anything. Are we always satisfied ? 

Are we being honest with the customer? Are we giving him 
good value? Will he appreciate our work? Are we giving 
him the best service? 

If not, our job will probably come to an end, and there will be 
more unemployed. 

If on the other hand we treat the customer right and make a 
friend of him, he will treat us right. He will want more, and 
there will be work for others as well. 


This page is offered by The Electrician in the hope that some readers 
may think it appropriate to cut out and hang in Workshops and Offices. 
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Private Bill Legislation. 


South London Railway Schemes. 


It is not, perhaps, surprising that the notices of Private Bills 
for the next Session of Parliament are much below the average. 
The trade depression, coupled with a General Election in November, 
have adversely affected new schemes. We give below a list of the 
1923 Bills and a summary of the powers sought :— 

Electricity Supply Bills. 

LvrHAM ST. ANNES CORPORATION.—To make further provision 
as to the supply of electricity and charges therefor. 

OAKHAM Gas Co.— To authorise supply of electricity in present 
gas area, to erect a generating station, and to change the title of 
the company to the Oakham Gas and Electricity Co. 

TORQUAY CoRPORATION.—To increase charges for electricity 
supply, and to make further provision with regard to the electricity 
undertaking and the supplv of electricity. 

MORLEY CORPORATION seek (inter alia) power to impose penalties 
on persons hindering officials from inspecting the premises supplied 
with electricity and to limit the maximum electric power which a 
consumer shall be entitled to demand. 

STOKE-ON-TRENT CORPORATION.—-To repeal, consolidate and 
re-enact (with or without amendments) the Electric Lighting 
Orders regulating the supply of electricity, to make the Borough and 
the Urban District of Wolstanton United the area of supply. 

SWANAGE Gas Co.—To acquire undertaking authorised by the 
Swanage Electric Lighting Order (1906), to make additional provision 
for the supply of electricity, and to increase charges. The name 
of the company will be altered tothe Swanage Gas and ElectricityCo. 

SHROPSHIRE, WORCESTERSHIRE AND STAFFORDSHIRE ELECTRIC 
Power Co.—To construct a cableway conveyor in Stourport, to 
extend powers of supply in part of company’s arca, to pay 
interest out of capital, and to issue redeemable preference capital. 

Гомоом ELECTRICITY JOINT COMMITTEE (1920), Ltp.—To 
provide for the improvement of the generation and supply of 
electricity in those parts of the Administrative County of London 
now supplied by company undertakings and in adjacent districts ; 
to authorise the company to take leases of generating stations and 
main transmission lines of undertakers; to supply electricity in 
bulk and to authorise the Central Electric Supply Co. to transfer 

ats undertaking to the company. 


Joint Eleotricity Supply and Traction Bills. 


BIRKENHEAD CORPORATION.—To construct an additional tram- 
way, to run motor omnibuses, to increase fares ; and further powers 
in regard to the electricity undertaking. 

CHESTERFIELD CORPORATION.—To consolidate local acts and 
orders relating to the supply of electricity and tramways ; and to 
authorise running of trolley vehicles and omnibuses. 

PLYMOUTH CORPORATION.—To construct three short lengths of 
tramways; to provide and run motor omnibuses; to increase 
fares and charges for conveyance of passengers and goods; also 
to confer further powers for the electricity undertaking. 

Power to extend the time for the construction of certain 
authorised tramways is sought by the STALYBRIDGE, HYDE, MOSSLEY 
and DUKINFIELD TRAMWAYS AND ELECTRICITY Boarp ; also to 
increase fares and charges, to provide and run motor omnibuses and 
to make further provision regarding the tramway and electricity 
undertakings of the Board. 

NOTTINGHAM CORPORATION.— To increase tramway fares and to 
confer other powers with regard to the working of the undertaking ; 
to extend the area of electricity supply to the Urban Districts of West 
Bridgford, Carlton, Arnold, Hucknall and Beeston and to other 
neighbouring rural districts and parishes; to authorise the use of 
overhead electric lines, and to provide for the cesser of the Derby- 
shire and Nottinghamshire Electric Power Co.’s powers in the 

‘extended area. 

MAIDSTONE CoRPORATION.—To provide and operate trolley 
vehicles along a specified route, and also to authorise the Ministry of 
Transport to grant Provisional Orders authorising other routes ; to 
obtain further powers in regard to fares and charges on the existing 
light railway ; and to enable the Municipal Electricity Department 
to attach brackets to buildings, and other powers. 


Electric Traction Bills. 

LONDON Соомту COUNCIL are promoting a Bill for extending the 
time for completing an authorised tramway in Mare Street and 
Wells Street. 

The Bill of the POTIERIES ELECTRIC TRACTION AND THE NORTH 
STAFFORDSHIRE TRAMWAY COMPANIES seeks to synchronize the 
dates for the compulsory purchase of their undertakings. 

LONDON ELEcTRIC Rattway Co.—To construct eight additional 
lengths of electric railways, to enlarge the Leicester Square and 
Piccadilly stations, and to carry out other specified works. 

The METROPOLITAN RAiLwAY Co.'s Bill seek’s additional capital 
powers, authority to create and issue redeemable debenture stock 
and to extend time for compulsory purchase of lands and works. 

THE WIMBLEDON AND SUTTON КАПМАҮ Co, require an extension 
of time for the compulsory purchase of lands required for the con- 
struction of the railways authorised in 1910, sanction to the raising 
of additional capital, to authorise junctions and running powers over 


- City and South London, London Electric and Central London 


Railways. 
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CITY AND SoutH Lonpon RaiLway Co.—To construct and work 
a railway about 6 miles 1 furlong in length in the Boroughs of 
Wandsworth, Battersea and Wimbledon and the Urban Districts of 
Merton, Morden and Sutton ; to enter into working agreements with 
the Wimbledon and Sutten and London Electric Railway Companies; 
to confer new capital powers, to alter limits of dividends, to provide 
pension funds and to amend Company's Acts. 


Tramway Provisional Orders. 
LEICESTER CoRPORATION.—To construct three new tramways, 
to borrow money and to amend existing Acts. 
ROCHDALE CORPORATION.—ToO construct an additional tramway 
and to authorise the borrowing of capital. 
The TEeEs-SipE RAILLESS TRACTION BoARD.—To sanction an 
extension of the authorised trolley vehicle routes in Eston District. 


Scottish Provisional Orders. 
GREENOCK CORPORATION seek further powers in connection with 
its electricity undertaking. 
GLASGOW CORPORATION desire power to purchase the under- 
takings of the Paisley and District Tramways Co, and the Glasgow 
Subway Co., and to authorise extensions of tramway lines. 


Irish Bill. 
In a Bill to be introduced into the Parliament of Northern 
Ireland, BELFAsT CORPORATION want powers to construct a number 
of tramways, to operate omnibuses and to buy and sell coal. 


Electrical Trades Benevolent Institution. 


Appeal for a Larger Main Fund. 


The Annual Festival Dinner of the ELECTR!CAL TRADES BENEVO- 
LENT INSTITUTION took place at the ‘Trocadero, London, on 
November 29, SIR JAMES KEMNAL occupying the chair. 

The CHAIRMAN, proposing the toast of The Electrical Trades 
Benevolent Institution, while admitting that it might be difficult 
to subscribe to such an institution in view of the extent to which 
people were now taxed, said he hoped those interested in the industry 
would all contribute something. The number of persons employed 
in the trade had grown enormously and he specially solicited the 
sympathy of those to whom the industry had given more than 
was actually necessary for a living. The appeal that had 
been sent out had been well received, so that the subscriptions 
amounted to £725, and letters that had been received justified the 
expectation that the Institution would not go under for want of 
funds. If any applicants were to receive pensions it could only be 
done out of interest, and therefore it was important that the main 
fund, whichamounted to £18,780, without the £725 already mentioned, 
should be considerably increased. It was very desirable to increase 
the fund to £20000, which would give a yearly income of about 
Хт ооо and would go a long way towards relieving distress. Toa 
small extent the fund was ‘‘contributory ’’ the minimum being Ios. 
a year, and that did not go far. 

Mr. J. S. HIiGHFIELD emphasised the necessity of strengthening 
the fund, and said one of the best ways would be by increasing the 
number of contributing members. He was glad to sce the good 
feeling that existed between the Institution and the I.E. E. Вепсуо- 
lent Fund, and that overlapping was avoided between them. 

Mr. E. S. BARRALET remarked that benevolence meant “ well- 
wishing,” but he appealed to those in the industry not to let it stop 
at that, and not to wait until they were old or dcad before they were 
benevolent. A secretary of a hospital had told him he 
would get the sack if he could not show a large deficit, and Mr. 
Hawes had shown that the Benevolent Institution had thousands of 
pounds in War Loan and otherinvestments, which might make people 
think it did not want any money. 

The Chairman announccd that £101 11s. 6d. had been collected at 
the tables. | 

Mr. J. Y. FLETCHER, in proposing the health of the Chairman, 
said that the primary object of the Institution was to grant 
pensions, and todo this out of interest a sum о something like 
£50,000 would be required. 


Sir James Kemnal's 


Exhibitions. 


Sir William Joynson-Hicks, Parliamentary Secretary to the 
Department of Overseas Trade, is to investigate the circumstances 
under which misconceptions have arisen concerning the policv of 
the Executive Council of the BRITISH EMPIRE EXHIBITION concern- 
ing their policy with regard to the use of materials and supplies 
of Empire origin. 

At the BLAckPoor '' Ideal Homes ” Exhibition electrical exhibits 
included everything from an electric light bulb to a complete 
wireless telephony installation, Electric washers, vacuum cleaners, 
fires, ranges, irons, boiling rings, and light installations were also 
displayed. 

Nearly 21 ооо persons visited PoPLAR's Electricity Exhibition 
last week, and a greatly increased demand for electricity is stated 
to be the result. At the Borough Council Stand 20 electric fires 
were disposed of in a single hour, and other exhibitors report equally 
good business. Credit is due to Mr. J. Horace Bowden, chicf 
electrical engincer, for the inception of the idea, and that gentleman 
was ably assisted by Mr. Frederick Tait, 
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Electricity Supply. 
The price of electricity at PoRTSMOUTH is to be reduced jd. per 
kWh. m | | | 
Immediate steps are to be taken to light the town of CRICCIETH 


bv electricity. Oil lamps are at present used. 
A net profit of /7 023 has been made by Guildford Town Council 


on the first year's working of the electricity undertaking. 

Barrow Town CouNcir is said to be contemplating the purchase 
of the Cavendish Park Power Station, belonging to Messrs. Vickers. 

BERMONDSEY Borough Council are reducing the price of electricity 
4d. per kWh. ШЕ 

MAIDSTONE TOWN COUNCIL has applied to the Electricity Com- 
missioners for a loan of £17 266 105. for a new boiler and accessories, 
and buildings, for the electricity works. 

Norton (Yorks) Urban Council has passed plans of an ELECTRIC 
POWER STATION to be erected in the town by the Clevelands and 
South Durham Electric Supply Co., Ltd. ; x. 

The Borough Electricity Committee at CHORLEY has been 
informed that tbe Lancashire Electric Power Co. have decided 


to proceed with their electricity supply in the district. 


In spite of a strong protest from the Town Council, the Electricity 
Commissioners have granted an application fixing the maximum 
price per unit for electricity in BERWICK at 1s. per kWh. 

Subject to the approval of the Electricity Commissioners, TRURO 
Town Council have entered into an agreement with the Cornwall 
Electric Power Co, to supply the district with electricity. 

The HovLAKE AND WEST KiRBY Urban Council has recommended 
the Finance Committee to apply to the Electricity Commissioners 
for sanction to borrow £2 500 for carrying out extensions. _ 

The Isle of Thanet Rural Council has passed a resolution in favour 
of the electric lighting order held by the WESTGATE AND BIRCHINGTON 
Gas Co. being revoked, on the ground that no steps have been 
taken to put the order into force. 

The charge for electricity at REIGATE is to be reduced in the case 
of lighting from 6d. plus 50 per cent. to a flat rate of 8d., for com- 
mercial purposes from 4d, to 3d., and for heating and cooking for 
domestic use from 6d. to 4d. per kWh. * 

There has been a joint mceting between representatives of 
NELSON CORPORATION and BARNOLDSWICK COUNCIL regarding the 
supply of electricity tothe latter town, The question was adjourned 
pending the 1eceipt of more definite details. 

During the year 1921-22 the Electricity Commissioners sanctioned 
loans-amounting to 1 013 793 for electricity supply in the METRO- 
POLITAN BOROUGHS, compared with /1265949 in the previous 
year, These figures are exclusive of loans sanctioned bv the London 
County Council for street lighting. 

An inquiry was held at Torquay last week by Col. T. C. Ekin, 
on behalf of the Electricity Commissioners, into the application 
of the Corporation for sanction to borrow £18 ooo for the erection 
and equipment of an electricity sub-station at the rear of the 
New Town Hall. | 

MIDDLESBROUGH Corporation Electricity Committee are to supply 
the villages of Ormesby and Marton with electricity, the estimated 
cost of carrying out the work being £4,000. A condition of the 
supply is that a suitable number of residents in the villages will give 
a guarantee to pay то per cent. of the cost of laying the supply for 
a period of six ycars. 

Burgess HiLr AND DISTRICT ELECTRIC SUPPLY Co., LtD.. have 
applied to the Electricity Commissioners for a Special Order autho- 
rising the company to generate and distribute electricity in Burgess 
Hill Urban District and parts of Chailey and Cuckfield Rural 
Districts. Any objections must be sent to the secretary, electricity 
Commission, Whitehall, Westminster, by December 29th. 


GUILDFORD Town Council proposes to reduce the charge for 
electricity by 1d. per kWh (10d. to od.) for any quantity for lighting 
purposes up to т ооо kWh per quarter, and 2d. per kWh (8d. to od? 
for any additional quantity. For power and heat the charges will 
be 31d. per kWh instead of 31d. for anv quantity up to г ооо units 
and 21d. per kWh for anv additional quantity. 


PORTSMOUTH Town CounciL has decided to reduce the initial 
charge for electricity for lighting by $d. per kWh for power bv 
td. per unit, and for street lighting by 5s. per annum on small 
lamps, and 20s. per annum on the larger ones. Application is 
to be made for a loan of £31 ooo for the installation of a 4 000 kW 
turbo-alternator and two water-tube boilers, and £40000 for 
services and mains extensions. 


In order to encourage the use of electricity, LEICESTER Electricity 
Committee has decided to let out on hire fittings and other appli- 
ances for lighting, heating, cooking and other domestic purposes, 
A showroom is also to be opened in Market Street. It has 
also been decided to put into force a TWO-RATE SYSTEM of 
CHARGING, based on a rate of Өз. per lamp holder per annum (payable 
quarterly in advance), chargeable on 75 per cent. of the total 
number of lamp holders installed, plus та. per kWh of electricity 
used. 


BLACKPOOL’S consumption of electricity is increasing, and since 
April last 639 new consumers have been connected to the mains. 
During October the total output at the Blackpool Corporation 
Electricity Works was 751070 kWh, an increase of 119 800 kWh 
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| on the corresponding month last year. During the seven months, 


April to October inclusive, the total output was 5 217 030 kWh, 
an increase of no fewer than t 179 429 kWh on the corresponding 
period a year ago. The details are: Lighting, heating and power, 
2775 720 kWh (increase 769 649) ; tramways, 2 316 210 (increase 
379 180), and public lighting, 129100 (increase 30 600). 


Electricity charges at BIRMINGHAM arc to be reduced gener:lly 
by jd. per unit, as from the beginning of the March quarter, 1923. 
The new rates per unit for lighting will be: Under т ооо units a 
quarter, 54d. ; 1 оос to І 500 units, 41d. ; т 500 to 5 ooo units, 44d. ; 
5000 to 20000 units, 4d.; and 20000 units and upwards, 34d. 
The long hour rates, the restricted hour supply, and the factory 
rate, will be similarly reduced, the last-named from 5d. to 44d. per 
unit. The rate for power, heating and cooking will be reduced 
from 234. per unit to 2]d., up to зоо units a quarter, and from 24d. 
to 2d. for 300 units end upwards. Large manufacturers who 
receive h.t, supplies under contract, and the Corporation Tramways 
Committee have their charges adjusted monthly, on an agreed basis, 
in sympathy with any reductions in the leading costs of production, 


Electric Traction. 
Trackless trolley cars are now in operation in BIRMINGHAM. 


Derby Tramways Committee recommends that EXTENSIONS to 
cost over £20 ooo be put in hand at once. 


Following its absorption by the North-Western Group of railways, 
the ELECTRIFICATION OF THE WIRRAL RAILWAY is expected at an 
early date. 


The L.C.C. Highways Committee suggests that THROUGH BOOK- 
INGS between municipal trams and company 'buses be abandoned 


owing to poor results. 


Traffic receipts of the MADRas ELECTRIC Tramways amounted 
to 40 985 rupees for the fortnight ended November 3oth, a decrease 
of 6 per cent. on the figure for the corresponding period last year. 


Traffic receipts from SALFORD tramcars during the year ended 
March last realised, according to the annual report, £538 440, an 
increase of {9 068 over the previous year, which was the highest 
recorded. The actual number of passengers carried was 1 934 513 
less than in 1921, the figures being 76 207 988 this year, against 
78 142 501. 4 

Workmen's return fares are to be reduced on the L.C.C. TRAM- 
Ways as follows :—Not exceeding four sections, 2d. ; exceeding four 
sections and not exceeding eight sections, 4d. ; and exceeding eight 
sections, 6d. (with transfers). During those hours of the day when 
the 2d. maximum mid-day fare is in operation, the penny farc stage 
will be three sections of an average of .6 of a mile each, 


The shareholders of the PaisLEY AND District Tramways 
Co. have unanimously adopted the recommendation or the directors 
to approve of an agreement with the Glasgow Corporatíon for the . 
sale of the Paisley tramways for /250 000. Resolutions have also 
been approved for compensation to the directors and certain 
officials of the company for loss of office on account of the sale. 


LEEDS Corporation are proposing to borrow £79 500 to continue 
their policy of repairing the tramcars and making the bodies of new 
cars. The tramways manager (Mr. Hamilton) states that he is 
always on the look-out for improvements, and that, in his opinion, 
the city is in the front rank as regards types of cars, Since the 
armistice about 30 new cars have been put into service in Leeds. 


Rearrangements of the MANCHESTER tramways are proposed 
in order to relieve the traffic congestion in the centre of the city. 
The Council are recommended to construct a tramway terminus 
in St. Peter's Square, so that in the rush hours some of the cars 
will be able to avoid Portland Street, Mosley Street, Market Street, 
Cross Street, or Mount Street, Other routes will be dealt with in 
a similar manner. 


It is othcially announced that including the expenditure of 
£6 ооо ооо to £7 ооо ооо already incurred since the war in con- 
nection with extension works on the LONDON ELECTRIC RAILWAYS, 
the total sum of £17 ooo ooo would be involved in schemes for 
improvements undertaken in conjunction with the Government 
plans for providing employment. At present the details of the 
schemes cannot be given, but plans are now being considered. 

A resolution was passed on Monday by M.P.’s of the Industrial 
Group urging the Government to use its influence to have the larger 
electrification scheme of the LONDON, BRIGHTON AND SOUTH COAST 


` RAILWAY taken up at the earliest date ; and also urging that the 


North-Eastern Railway and various other small schemes of electri- 
fication now contemplated, and for which Parliamentary sanction 
has been obtained, should be proceeded with without delay. 
Arrangements have been made by Sir W. С. ARMSTRONG, WHiIT- 
WORTH AND Co. and the BRITISH Тномѕом-Нооѕтом COMPANY, of 
Rugby, to undertake jointly the complete electrification of railwavs 
and the manufacture of all types of electric locomotives and 
roling stock. The locomotives and rolling stock will be con- 
structed at Messrs. Armstrong’s Scotswood Works. The British 
Thon:son-Houston Co., Ltd., with their various factories, will, it is 
understood, be able to provide all the electrical equipment and 
machinery which will be required, not only for the locomotives and ' 
rolling stock, but for the power stations and sub-stations as weil. 
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Institution Notes. 
Professor Lyons on Irish Electric Industries. 


A meeting of the Irish Centre of the Institution of Electrical 
Engineers was addressed at TPinity College on Friday night last by 
Professor W. J. Lyons, headmaster of the Dublin Municipal Tech- 
nical Institute, who dealt with the possible development in Ireland 
of the electrical industry in view of the general changes which were 
occurring. He urged that all supplies for the industrv should, so 
far as was practicable, be manufactured, assembled and repaired in 
Ireland, and in this connection he was glad to learn that the Irish 
Post Office had arranged on a very efficient scale for repairs in 
Dublin of telegraph and telephone gear and in part for its manu- 
facture. Among the difficulties to be faced were those of securing 
skilled labour, of promoting business organisation, and of obtaining 
capital. In the last connection the speaker advocated the forma- 
tion of one financial group to control and direct the several necessary 
ifidustrial activities. Such a company would have the advantage 
of dealing with a wide and varied market as distinct from sectional- 
ised attempts at electrical industry. If one section got depressed 
it would not mean collapse. The Government might be expected 
to take a general interest in giving contracts to such an Irish com- 
pany. The suggestion would probably be made that the Govern- 
ment should subsidise such a company. Professor Lyons would 
not encourage State subsidies, and was hesitant as to the Government 
assisting even in the way of protective tariffs. He pointed out the 
ideas put forward were only, as the title of his paper stated, '' Im- 
pressions as to the development of electrical industries in Ireland.” 

* * * * 


An extraordinary general meeting of the Optical Society, called 
by the president at the request of the Council under Rule 21, will 
be held at the Imperial College of Science and Technology, South 
Kensington, London, S.W.7, at 7.30 p.m. on December 14th. The 
following addition to Rule 7 (Corporate Membership) will be pro- 
posed, and, if approved, adopted :—'' At the request of a Fellow or 
Member of more than one year's standing, the Council may, by 
special resolution, transfer his membership to a specified partner- 
ship, firm, company or other corporate body witb which he is 
associated. Such body may then be admitted to corporate mem- 
bership in accordance with the preceding section of this Rule, but 
without the payment of an entrance fee, provided that the Fellow 
or Member then resigns in accordance with the conditions specified 
in Rule то, and that if the subscription for corporate membership 
be greater than that paid for the current year by the Fellow or 
Member resigning, tlie difference be paid by the corporate member 
so admitted." Immediately after the extraordinary general meeting 
an ordinary meeting of the Society will be held. 

* * * ж 


As the result of a meeting of manufacturers and traders on 


November 2oth, the British Radio Manufacturers’ and Traders’ ' 


Association, Ltd. (By Guarantee), has been formed. The secretary 
is Mr. Charles Latham, and the head office is at Dundee House, 15, 
Eastcheap, London, E.C.3. 


N.E. Midlands Electricity Inquiry. 
Objection of Derby aod Notts Power Co. 


The inquiry was resumed at Sheffield, on Tuesday, of the Electricity 
Commissioners into the organisation of the supply of electricity for 
the North-East Midlands Electricity District, which comprises over 
a million acres, and includes Shetheld, Rotherham, Chesterfield, 
and Doncaster. The inquiry was opened in October, but was 
adjourned indefinitely on account of the elections. The Sheffield 
Corporation, which is supported by Rotherham, is the only authority 
which has taken the opportunity of bringing forward a scheme 
under the Act. | 

The Commissioners were occupied on Tuesday in hearing, through 
Mr. Harker, the objections of the Derby and Notts Power Co, He 
` was opposed '' root and branch ” to the formation of a joint electricity 
authority, he said. No case had been made out against his company 
that they had neglected their statutory duties, and it would be 
unfair and unjust to make the order. He contended that unless 
the Sheffield Corporation were prepared to transfer their stations 
to the authority the order could not be made. 

Mr. J. Abaday, for the Sheffield and Rotherham Manufacturers' 
Electrical Supply Committee, urged the setting up of a powerful 
and efficient joint authority. 

The Lincolnshire ironmasters contended that there was plant 
sufficient in their area to meet their requirements for many vears 
to come, and Mr. W. P. Donald, for the Scunthorpe U.D.C., sympa- 
thised with this view. 


No Tax on American Fibre. 


The committee appointed bv the Board of Trade to investigate 
the allegation that AMERICAN VULCANISED FIBRE was being 
** dumped " in this country has reported against the complaint. 
The Electrical Importers’ and Traders’ Association maintained in 
evidence that the allegations were unfounded, and that it would be 


a grave injustice to British firms using American fibre if the material 


were taxed under the Safeguarding of Industries Act. This com- 
. mittee has upheld the contentions of the Association, and no duty 
is to be imposed. | 
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Parliamentary Intelligence. 


Electrification of Tilbury Line. 

In reply to Mr. W. THORNE (House of Commons, November 29th), 
Colonel Ashley said that the electrification of the Midland line to 
Tilbury and Southend had been under consideration, but the 
railway company were not in a position to make any definite pro- 
posals. In any case the Minister of Transport had no compulsory 
powers. The same question was raised on December 4th by Captain 
Martin, but Colonel Ashley did not add to his previous reply. 


\ 


Rural Telephone Services. 


The Postmaster-General stated in the House of Commons last 
week that new telephorte exchanges are being provided in rural areas 
at an installation rental of £2 a quarter per circuit, within a mile of 
the exchange, provided that at least eight subscribers are forth- 
coming and the cost of the line required to connect the new exchange 
with the existing system is not abnormally high. If fifteen sub- 
scribers can be found, the normal tariff charges apply. These 
terms cover a day service only, but it is often possible by a party 
line arrangement to extend the subscribers' circuits at night to an 
exchange open always, subject to a payment of 5s. a quarter. Two- 
party lines are offered at lower rates than the exclusive service 
charges to those who live more than a mile from an exchange. 
Rural party lines are provided at a charge of {1 or {1 2s. 6d. a 
quarter per station where three or two subscribers respectively 
per mile of line beyond a radius of half a mile from the exchange 
can be found. Rural party line rentals cover an unlimited number 
of calls to subscribers on the same exchange. 


Safeguarding of Industries Act. 


Sır JOHN SIMON (House of Commons, December 4th) moved an 
amendment regretting that no mention was made in the King's 
Speech of repeal of the Safeguarding of Industries Act. In the 
course of a lengthy review of the working of the Act, he said that 
the whole chemical industry, so far as it dealt with imports, was 
being harrassed, and so far as it was concerned with the production 
of chemicals was being protected. Trade lists had been produced 
which suggested that 2 ooo fine chemicals were being made in this 
country as a result of the Act. He was assured that that. was 
misleading. The list produced, he was informed, consisted largely 
of chemicals which had been imported sufficiently impure to avoid 
payment of the tax. They were purified here and then placed in 
the lists with the addition to the value of the 33} per cent. tax. If 
that were so it was opposed to the trading integests of this country 
and the purpose which the House had in view when the Act was 


.passed. We could not improve the standard of scientific know- 


ledge in this country by keeping out the results of applied science 
elsewhere. | 

SIR P. Lrovp-GREAME (President of the Board of Trade), in 
reply, stated the British chemical industry was being developed on 
all hands. Speaking of the fall in prices, he said, ‘‘ If the middleman 
has not always passed on the benefit of falls in price to the purchasers, 
that is not the fault of the Government or of the Act, but there is a 
steady fall. Optical glass has fallen from 20 per cent. to 50 рег 
cent. and optical instruments 15 per cent. to 35 per cent. Micro- 
scopes are falling in price, whilst valves are down 1o per cent., and 
there is a decrease in the price of chemicals of something like 25 
per cent. to 30 per cent. We were told we should have rising prices 
if we put this Act into force, but we have had a steady falling of 
prices in every range of production. Let me say another thing 
about price. It is a well-known fact, and experience has proved it, 
that the cheap price you get out of Germany comes in the articles 
with which there is competition in this country. The moment an 
article has been driven from the market here up goes the price of 
the German article. We have numbers of instances of that. I 
have had cases of glass. Where there is competition here developed 
under the Act down comes the German price." | | 

The amendment was eventually lost by 269 votes to 207, а 
Government majority of 62. 


Forty Years Ago. 
** The Electrician,” December 9th, 1882 


SOCIETY OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.—The 
annual general meeting of this society will be held at 8 p.m. on 
Thursday, the 14th inst. The following paper will be read :— 
" The Application and Extension of Telephonic Communication in 
japan," by Thomas J. Larkin, member. tow оа | 

* * * k . 5. 

BRADFORD TECHNICALEXHIBITION, 1882.—This exhibition, which 
was brought to a close last week, has been lighted since its com- 
mencement by the Yorkshire Brush Electric Light and Power Co., 
of Leeds, who have been awarded a gold medal for their exhibit of 
electrical apparatus at the above place. | 

* ж * 


ELECTRIC LIGHTING IN LEEDS.—We learn that the Yorkshire Brush 
Electric Light and Power Co., of 1, East Parade, Leeds, have 
secured a contract for the lighting up of the market place and 
principal streets of Dewsbury, Yorkshire, during the forthcoming 
Christinas holidays, and this company is now putting down 
machines and erecting wires and lamps for running about 16 
2 ооо candle-power Brush arc lights. | | 
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Imperial Notes. 


A new AUTOMATIC TELEPHONE EXCHANGE was opened at COLLING- 
woop (Victoria) on October 14th. 


RENMARK (S. Australia) Council have received sanction to the 
borrowing of £5 ooo for duplicating their electrical generating plant. 


A NEW, GENERATOR, driven by « Bellis and Moscom engine, has 
just been installed at the PorNT ELIZABETH (New Zealand) CoL- 
LIERY. _ | 


The Municipal Council of GRAAr-REINET (S. Africa) has been 
authorised to borrow /57000 for the installation of electricity 
works and other improvements. 


In the VicTORIAN GOVERNMENT TREASURER'S annual statement 
the loan requirements for the railways for 1922-23 are given as 
£2 200 ooo, and for electricity supply works as £2 500 ooo. 

The Stock ExcHANGE Committee have granted official quotatiton 
to 125000 £1 fully paid ordinary shares of the Calcutta Electric 
Supply Corporation and £49 573 ordinary stock of the River Plate 
Electricity Co. 

It has been decided that WIRELESS TELEGRAPH APPARATUS 
including broadcasting sets, is subject to import duty of 20 per 
` cent. ad valorem under the UNION or SouTH AFRICA Tariff. British, 
goods are entitled to a rebate of 3 per cent, 

The whole of the undertakings of the Toronto Power Co. have 
been acquired for $32 734 ооо by the HypRo-ELEctTRIC PowRE COM- 
MISSION of Ontario. The companies involved are the Electrical 
Development Co., the Toronto Power, Toronto and Niagara 
Power and the Toronto Electric Light Companies, and the Toronto 
and York and the Aurora and Schomberg railways. 


MELBOURNE (Victoria) Council have decided to adhere to their 
‘previous decision to advocate the adoption of the UNDERGROUND 
CONDUIT SYSTEM of electric tramways in the centre of the city, 
and that in the event of the Government refusing to adopt that 
system a postponement be asked for, to enable information to be 
obtained from electric traction engineers as to cost. 


The report of the ELECTROLYTIC ZiNC Со. oF AUSTRALIA for 
the year to June 2oth states that the operation of the Risdon 
works for seven months resulted in a working profit of £93 841, 
after deducting {29000 for depreciation. Electrolytic zinc pro- 
duced was 11 550 tons. It is believed that by the end of the present 
month the full plant to turn out 120 tons of zinc daily will be 
ready and that the 30 ooo H.P. of electrical energy contracted for 
with the Government will also be available by that time. 


Plans are under consideration by the Toronto Provincial Govern- 
ment for the ELECTRIFICATION of the TEMISKAMING AND NORTHERN 
ONTARIO RAILWAY at a cost of about $9 ооо ooo. There is a large 
amount of water power in the Northland, much of which is un- 
developed, and it is estimated that the substitution of electric for 
steam traction would effect a considerable saving. The Provincial 
Ministers are favourable to the project and the Lieutenant- 
. Governor-in-Council will probably direct that the change be made. 


According to recent decisions, the following import duties are 
leviable under the Australian Commonwealth Customs Tariff :— 
Accumulators for stationary use and plates for use therewith, 10 per 
cent. ad valorem under the general and 5 per cent. under the 
intermediate tariff, British goods free; electrical equipments, 
consisting of motors, controllers, switches and auxiliary apparatus, 
for the operating of bogie and other tramcars, 10 per cent. under 
general and free under irtermediate and British preferential 
tariffs ; electric regulator equipment for controlling two тоо kW 
alternators and 600 kVA rotary converters, including transformers 
and switchgear, 10 per cent., 5 per cent., free ; 600 kVA synchronous 
condensers, IO per cent., free, free; 600 kVA synchronous con- 
verters and mixed pressure turbines (ordered prior to March rst, 
1922), 10 per cent., 5 per cent., free.—Reuter's Trade Service. 


A scheme for the formation of an amended Joint ELECTRIC 
Глснт BOARD FOR QUEENSLAND has been outlined at a meeting of 
representatives of local authorities by Mr. J. H. Hindman, manager 
of the Balmoral, Coorparoo and Wynnum Electric Light Board. 
Amongst advantages which it was said could be justifiably expected 
from such a scheme are :—(1) Central control; (2) economic 
administration ; (3) economic and sound construction work; (4) 
greater skill, expedition and economy in maintenance work: 
(5) rapid adjustment of breakdowns in service by quick concentra- 
tion of skilled workmen ; (6) increased buying powers ; (7) co-opera- 
tion between local authorities; (8) protection of consumers from 
exploitation by any private company supplying bulk current; 
(9) reduction in price to consumer. It was decided to ascertain 
the views of the Minister for Works on the subject. 


The SouTH AUSTRALIAN GOVERNMENT has received a scheme 
for a central power plant at Cobdogla, to provide electric power 
for all the MunRRAY RIVER settlements between Cadell and Chaffey, 
near the eastern boundary ofthe State. In this way 170 miles of the 
river area could be served and power could be supplied to Cadell, 
Holder, Waikerie, Kingston-on-Murray, Moorook, Cobdogla,Weigall, 
Loveday, McIntosh, Barmera, Berri, Chaffey, and Spring-Cart 
Gully. The proposal is that a plant be installed at Cobdogla to 
extract alcohol from wood fuel and use it to provide motive power 
for the generators. The Adelaide Electric Supply Co. is also 
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going into the question of supplying electric power from its Osborne 
works, or, in the event of the Moorlands lignite deposit turning 
out a payable proposition, a power station may be installed at 
Moorlands. The distance from Osborne to Cobdogla in a direct 
line is about 100 miles, and from Moorlands to Cobdogla about 
80 miles. This, of course, is quite distinct from the project for 
“ harnessing '" the Murray River and carrying out water conserva- 
tion works at Lake Victoria, the Hurme Reservoir, Jorumbarry 
and Wentworth, which, the recent annual report of the River 
Murray Commission states, has already cost £1 255 141. 


Foreign Notes. 


Spanish decrees have been signed authorising the Aeronautical 
Section of the Ministry of War to purchase direct RADIO-TELE- 
GRAPHIC MATERIAL for the services, * 


The “City of Weatherford,’’ an electrically-driven ship of 9000 tons, 
has a good record of low maintenance cost of propelling machinery. 
During the past two years she has travelled 73 956 miles, and the 
total cost of repairs to her geared turbine propelling machinery is 
returned at less than $1 ooo. 

Electric power is extensively employed in AMERICAN PRINTING 
ESTABLISHMENTS, for 12 735 works report the use of electrically- 
driven machinery, The number of motors installed was 53 614, 
and only iron and steel works. cotton mills and electric shops use 
a higher number of electric motors, 

An order has been secured by the International General Electric 
Co. for two 25 ооо kVA three-phase generators for the Parahyha 
station of the BRAZILIAN Hypro-I:LEctrRIc Co., which is associated 
with the Rio Janeiro Tramway, Light and Power Co. The station 
will have an ultimate capacity of 125 ooo kVA, and the transmission 
voltage to Rio will be 132 ooo V. 

Owing to the increasing demand for electricity in Brussets the 
Municipal Council proposes to erect a new generating station, Al! 
the communes in the Brussels area are desirous of forming an inter- 
communal company for the supply and distribution of electricity 
and a bulk supply will probably be taken from the new municipal 
station, 

About зо miles of the MEXICAN RatLway Co.'s track is to be 
electrified, and the contract has been secured by the International 
General Electric Company. The electrified portion will be between 
Orizaba and Esperanza, on the main line between Mexico City and 
Vera Cruz, and it contains many steep gradients. The cost of the 
scheme will be between 2 ооо ooo and 2 500 ooo dollars.—Reuter’s 
Trade Service. 

Reports from AUSTRIA indicate that, owing to acute Czech and 
German competition, the iron, steel, and coal mining industries 
are in a depressed condition, and even electrical engineering, which 
has hitherto been very prosperous, is threatened with a cycle of 
bad trade. The foreign orders have dropped off and the home 
market is threatened by German competition. Stocks of electrical 
supplies are growing, and it is expected that big reduction in prices 
will have to be put into operation shortly. 

Since the Armistice the movement for the standardisation of 
machinery, tools, and all engineering products has made great 
progress in Germany. The Verein Deutscher Ingenieure is respon- 


-sible for most of the work, but some allied industries are also 


interested. Though it will be some years before the recommended 
standards are in general use in Germany, it is stated that some of 
the minor industrial countries, especially those adjoining Germany, 
show a great interest in German standards and may adopt some of 
them. Russia has decided to adopt the metric system, and, there- 
fore, German standards may also influence enginecring and industrial 
developments there. 


An interesting scheme is projected for developing 450 000 H.P. 
about four miles above NiAGARA FarLs and transmitting the 
energy to New York, a distance of 315 miles. А four-circuit, 
220 ooo V transmission line is proposed, and the generating plant 
will include nine turbines of the vertical shaft type, connected to 
45 000 kVA generators, with transformers directly connected to the 
generators without intervening switches. The cost of the generating 
station is estimated at $35 ооо ооо, and of the transmission line 
$27 500000. Assuming a 15 per cent, return on the capital 
Outlay, it is calculated that power at the terminal station in New 
York would be c-47 per cent. per kWh if the system supplied the 
base load for the Metropolitan district. 

Lu Wen-mei, a merchant of Chuanshahsien, Kiangsu, and others 
have petitioned the Ministry of Communications for the registration 
of the Ta CHvAN ELECTRIC LiGHT Co. they propose to organise 
with a capital of $20 ооо, The request has been granted provided 
the erection of the plant be commenced within six months oi the 
date of the grant. The CHAPEI HyDRO-ELECTRICITY Co., promoted 
by Shen Lien-feng and other notable merchants at Shanghai, is now 
subscribing capital to the extent of $3 ooo ooo in 300 ooo shares of 
$10 each. The company will undertake the water, electric and 
tramway services in the locality. Its preparation bureau is at present 
situated at Tienchili, Paoshan Road, Shanghai. The Ministry of 
Communications has registered the establishment of the K1ENYANG 
ELECTRIC LIGHT Co. in Fukien, which was proposed by Chen 
Shou-sin and other local merchants of the district. 
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Legal Intelligence. 


Alleged Breach of Colliery Regulations. | 

The manager, under-manager and chief electrician of the Vie 
park Colliery, Uddingston, were charged recently with having 
contravened certain of the Coal Mines Regulations. The manager 
(Thos. Weir) and under-manager (A. Crowe) were charged with 
five offences under the Coal Mines Act, rg9rr, including breaches of 
the regulations concerning the use of electricity. The electrician 
(Geo. Thom) was charged with having failed to have the electric 
apparatus in the splint coal seam constructed, protected and main- 
tained so as to prevent danger, and particularly with having failed 
to have in position three stud bolts for holding down the cover. 

The case against Geo. Thom was taken first, and JosePH LYNCH 
stated that on the night of the roth-1rrth April he was in charge 
of a coal-cutting machine along with Bernard Finnigan. He was 
familiar with the machine and on that night it worked perfectly. 
The switch cover was held down by four bolts, but those were 
missing. There were holes in the cover for studs, one of which 
was off, and through the hole the switch could be seen. He com- 
plained of the machine on the 7th April, and it was repaired by 
the electrical staff. "Witness resumed the use of it on Sunday night, 
9th April, when it heated up, and it was again reported for repair. 
The defect was remedied, and on Monday night, 10th April, it 
worked well till the explosion at 7.30 next morning, just as his 
neighbour turned on the switch for the last run. 

In cross-examination, witness said he was not aware of the rule 
that all machinemen must carry oil safety lamps, and no instructions 
were given to him in January to that effect, He never saw a 
machineman with an oil safety lamp during all his time at the pit. 
He denied that when the machine was repaired the bolts were in 
position, and that he or Finnigan, or both of them, removed the 
bolts in order to litt the cover. 

BERNARD FINNIGAN gave evidence, but he said two bolts were 
absent. He admitted that he had never asked for oil safety lamps. 
It had never been suggested to them that they ought to have had 
oil lamps, and he did not know that that was in the regulation, 

GEO. CHALMERS, assistant electrician, said he and a fellow 
electrician carried out repairs on the machine on the occasion 
complained of by Lynch. Mr. Thom reported the matter to him, 
and on the day previous to the accident he accompanied witness to 
the machine and saw the defect put right. Witness was positive 
that all the bolts and studs of the switch cover were replaced before 
the machine left their hands. There might be a few bolts wanting 
from the oil-box cover, but that was immaterial. On roth April, 
when Mr, Thom was at the machine, he took witness's spanner to 
screw down the switch cover bolts. After the accident three of 
those bolts were missing, and also some of the studs. 

SHERIFF SHENNAN, in giving his decision, said it was largely a 
matter of the credibility of witnesses, The electricians were 
definite in their statements, while the two machinemen differed 
in their recollections as to the number of bolts that were missing. 
In view of the evidence he found the accused not guilty. 


Electrician Sues Gas Company. 


At the Northern Assizes on Monday, before Judge Rigby Swift, 
Clifford Danks, a jointer in the employ of the Western Flectric 
Co., Ltd., of Greenwich, London, brought an action for damages for 
negligence against the Alfreton Gas Company. 

The plaintiff was working on a contract which his firm had with 
the Post Office authorities for the laving of telegraph cables under- 
ground, in earthenware ducts, from Derby and Sheffield to Leeds. 
The line passed over Alfreton Common in Derbyshire, and running 
parallel with and close to the ducts were the defendants' gas mains. 
On November 2oth, 1921, the plaintiff went down a manhole with 
the object of testing the cable. He had a lighted lamp with him 
and gas having escaped from the mains intc the manhole, there was 
an explosion, which caused injury to the plaintiff. He was blind for 
three days and unable to move for six weeks. He sustained severe 
nervous shock and had lost his employment in consequence. The 
plaintiff's case was that prior to the accident several complaints as 
to the escape of gas in this neighbourhood were made to the 
defendants, who promised to have the matter looked into, but 
failed to do so effectively. 

For the defence,it was denied that there was a leakage of gas or 
that it was coal gas which caused the explosion. In any event there 
was contributory negligence on the part of the plaintiff, who ought 
not to have entered the manhole with a light until he was satisfied 
it was free from gas. 

His Lordship found that the defendants did not make sufficiently 
frequent examinations of thcir mains and pipes, and that gas got 
into the manhole, not regularly, but intermittently, by mcans of the 
ducts in which the telegraph cable was laid. He awarded plaintiff 
1750 damages and costs, 


Telephone Wayleaves. 


Last week the Railway and Canal Commission (Mr. Justice 
Lush, Mr. Tindal Atkinson, K.C., and Sir Lewis Coward, K.C.) were 
asked by the Postmaster-General for an order to retain certain 
telephone wires which ran through the storerooms of some flats in 
Maida Vale. 
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Mr. H. Murpny (for the Postmaster-General) said 13 out of 104 
tenants had used the telephone. Some of them stored chfma and 
others coal in the storerooms, but the coalmen dragged the wires 
apart. The wires were laid with the consent of the owners, and 
it was said that one of them indicated where he preferred they 
should go. The Postmaster-General had been before the Stipendiary 
Magistrate, who sent him to the Commission. A tenant named 
Pearce suggested that the cables should be laid down the street, 
and not through the cellars, and connections taken off at house 
doors as they were needed, but that would be expensive to the 
public. | 

Mr. DoLLAR (for the defence) explained that the telephone wires 
passed through 25 storerooms, the majority occupied by non- 
subscribers, and junction boxes were in some of the rooms. 

Mr. Justice Lush said the Court was satisfied that a serious 
nuisance was created by workmen going into the storerooms to 
repair the wires. The Postmaster-General asked the Court for an 
order which amounted to a request that those wires should be 
continued through the flats, but it seemed to him that the only 
possible condition on which such an application could be granted. 
would be that it was necessary in the public interest, as the case of 
the Postmaster-General desiring to carry his wires over privately 
occupied land. It seemed to him that the Postmaster-General 
only desired to utilise the property of those residents because it 
would be more convenient, and that was far removed from cases 
in which the public interest was concerned. The private owner had 
a right to be protected, and it seemed to him that the continuance : 
of those grievances of the tenants must tend to react against the 
interest of the owner of the property. On those grounds the 
application must be dismissed with costs. 


Staff Engineers. 
An Unemployment Insurance Scheme. 


The Society of Technical Engineers has now in active operation 
a very interesting scheme of unemployment insurance for those 
of its members who wish to take advantage of it. Without any 
contributions from employers or from public funds, the scheme, 
which is designed on simple but practical lines, affords a striking 
example ot what can be done by self-reliant effort. It was first 
tried experimentally in one of the largest branches, but has now 
been extended to the whole Society. Under the scheme benefit is 
paid not only during unemployment due to dismissal, but also in 
cases of loss of salary through suspension due to a trade dispute 
to which the members are not a party, and in cases where such loss 
is due to prolonged illness. Members of the scheme are entitled to 
take out as many shares as will secure them for the first twelve 
weeks of unemployment one-half of their previous salaries. After 
the first twelve weeks the payment is reduced to three-quarters of 
that amount, and after the 24th week it is further reduced to one- 
half. At the end of 48 weeks payments are discontinued. Particu- 
lars of the scheme may be had in detail on application to the 
Secretary, 102, Belgrave Road, London, S.W.1. 


Miscellaneous. 


The death took place on Monday of Мг. Н. МоорупіЕ MILLER, 
a member of the Institution of Electrical Engineers. 

The latest issue of the “ BRowN BoveRI REVIEW " contains 
an account of the electric melting furnaces for metal and alloys 
which have been designed and manufactured by the firm. 


The November issue of the '' Westinghouse International" is 
as enterprising as ever in pushing the increased use of electricity, 
We particularly like the article entitled “ Uses of Electricity in 
the Household ” by Mr. D. A. Wolff. 


The annual WHIST DRIVE and DANCE of the Blackpool Corporation 
Electricity and Tramways Employees' Institute was a huge success. 
Over 1 200 people sat down to whist, whilst for dancing there were 
about 2 ooo present. 

BURNLEY CORPORATION propose to purchase a steam meter from 
George Kent and Co., at a cost of {202 16s. (exclusive of fixing and 
adjustment), such cost to be shared equally between the cleansing 
and electricity departments. 

Members of tbe Electrical Trades Union have decided by ballet 
tO ACCEPT A SECOND 5 PER CENT. REDUCTION on the April, 1921, 
rate. Rates as from the first pay day following January 7th, 1923, 
will therefore be as follows :—Grade A, Is. 94d (including travelling 
allowance) ; Grade B, 1s. 61d. ; Grade C, 1s. 5d. ; Grade D, 15. 31d. 

The Board of Trade has appointed a Departmental Committee to 
go into the question of GAS CHARGES ON A THERMAL BASIS. The 
chairman is Sir Clarendon Hyde, a partner with Lord Cowdray in 
the firm of S. Pearson and Son, Ltd., and deputy chairman of the 
Metropolitan Railway Company. The four other members are 
Mr. Arthur Balfour, of Sheffield ; Sir James Martin, senior partner 
of Martin, Farlow and Co., accountants ; Mr. A. A. Pugh, secretary 
of the Iron and Steel Trades Federation ; and Mr. W. J. U. Wool- 
cock, general manager of the Association of British Chemical 
Manufacturers. . 
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. Wireless and Telephone Notes. 


"А radio club has been formed at OXFORD, and à membership of 
100 is expected in a short time. 


"Tenders are invited by H.M. Commissioners of Works for the 


erection of a new telephone exchange at BIRKENHEAD. 

Sr. Pancras Estates Committee recommend the Council not to 
accede to applications from tenants of flats in the Council's dwellings 
to fix wireless installations. 

The Allgemeine Elektrische Gesellschaft, Svenska Radio Aktie- 
bolaget and Tidningarnas Telegrambyras Aktiebolaget have applied 
to the Swedish Government for a joint concession for a monopoly 
of BROADCASTING in that country. The radio companies intend, if 
the concession is granted, to form a special company for this purpose 
with a minimum share capital of kr. 1 000 ooo. 


' Sir Oliver Lodge will give a Silvanus Thompson Memorial Lecture 


at the Technical College, Leonard Street, London, E.C.2, on Friday,- 


January 26th next, at 7.30 p.m. The subject will be ‘‘ THE Basis 
OF WIRELESS COMMUNICATION.” 
a reception of old students, some of whom have promised interesting 
scientific demonstrations in the laboratories, and many of the 
doctor's pictures and instruments will be on view. 


The Irish Postmaster-General, Mr. J. J. Warsu, stated in the 
Dafl last week that schemes were in course of formation for the 
rapid extension of the telephone service to the rural districts. It 
was also intended to cheapen the service by introducing the multi- 
plex system. In a memorandum Mr. Walsh states that an expert 
has bcen sent abroad to study the question of broadcasting, but it 
is felt that the time has not yet come to introduce the system in 
Ireland. 


Expert comment on the reportsfrom London that a concert and 

a religious address given in New York were overheard at Holyhead 
and Croydon are to the effect that no superhuman eflorts are now 
necded to make TRANSATLANTIC CONVERSATION AND BROADCASTING 
an everyday occurrence. The concert and the address were sent 
out over the ordinary wave length of 360 metres, but with an 
improved thousand-watt set, which has been in operation for several 
weeks. Someofthe best known amateurs in England were requested 
by telegram to be prepared at 1.30 on Friday morning last week 
to listen to a speech delivered at 8.30 on Thursday night in New 
York (thc difference between Greenwich and New York time being 
five hours). . 

Experiments were,récentlv conducted at Bruceton {Pa.) by the 
U.S.A. Bureau of Mines, in conjunction with the Westinghouse Co. 
as to the use of WIRELESS TELEPHONY FOR UNDERGROUND COM- 
MUNICATION in rescue work. Signals were distinctly heard through 
50 ft. of coal strata, but audibility fell off rapidly as this distance 
was increased, With a receiving instrument тоо ft. underground 
signals from a station 18 miles distant were distinctly heard, but 
an iron pipe, containing electric light wires, which extended there- 
from throughout the mine, assisted greatly in the reception. , The 
fact that signals were detected, even though faintly, is looked upon 
as sufficient to encourage further experimenting. The transmitter 
used sent out continuous waves of 200 m. to зоо m. length. In 
all experiments vertical antenna were found to give the better 
results ; horizontal antenna gave practically no reception. A loop 
of a single turn was used with fair results. The strata at thc ex- 
perimental mine lie almost horizontal. The mine is a comparatively 
dry mine, but the overburden is damp, and a small stream of water 
is continuallv flowing from the mine. 


uu" : ^ Books Received. 

‘ Discoveries and Inventions of the Twenticth Century.” 
ET Cressy. 2nd Edition. (London: 
Pp. xxiii. +458. 125. Od. net. "MP | 
А. Ехрегипепїа1 Electricity and Magnetism.” By S. E. Brown, 
M.A., B.Sc. (Cambridge: University Press.) Рр. уі. +222. 55. 
| "The Industrial Applications of X-Rays.” By P.H. S. Kempton, 
B.S6,' A,R.C,Sc. (London: Sir Isaac Pitman and Sons) Pp. 
Åi. а ' 25. Od. net. | | 

“ Hochfrequenzmesstechnik." 


By 
Routledge and Sons.) 


By Dr. Ing. August Hund. (Begin: 


Julius Springer. Рр. xiv. +320. 8s. 4d. m 
"The Quantum Theory," By Fritz Reiche. Translated by Н. S. 
Hatfield and Н. L. Brose. (London: Methuen and Co.) Pp. 183. 


os, net. 

“ Elementary Internal Combustion Engines.” 
M.Sc. (Vict.) ; M.Eng. (Shetf.). (London : 
Co.) “Pp. 211. 55. net. 

‚Соттоп Commodities and Industries Shree 
Lighting. By S. Í. Levy, B.A., B.Sc. (London : 
man.) Рр. ix+129. 35. net. 


By J. W. Kershaw, 
Longmans, Green and 


Incandescent 
Sir Isaac Pit- 


.. ‘Lubrication and Lubricants.” By J. L. Hyde (London: Sir 
Asaac, Pitman) Pp. xrrr. 2s. 6d. net. 

‚ “© Gasworks Recorders." By Leonard Levy, Ph.D., F.L.C., D.Sc. 
(London: Benn Bros., Ltd.) Рр. xi+246. 355. net. ` 


. © Electric Transients.” 
-Yolmie. (London : 
125. 6d. net. 


By C. E. Magnuson, A. Kalin and J. R. 
McGraw-Hill Book Company.) Pp. viii +193. 
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Personal Items. 
SIR ROBERT Horne, the ex-Chancellor of the Exchequer, has 
been elected a director and vice-chairman of Baldwins, Ltd. 


Arp. R. Mayne has been appointed chairman; and Covw. A. 
OaTES vice-chairman of Newcastle арон and Е lectrietty Com- 


. mittee. 


ALD. J. B. Love and Mr. A. G. CROWLE have been re-elected 


_ chairman and vice-chairman respectively of the Plymouth Electricity 


and Street Lighting Committee. 


Mr. Davip Jonks, who has been on the electrical staff of the 
Powell Duffryn Coal Co., has accepted an appointment in India, 


‘and he has been presented by the electrical staff of the company 


with a gold watch and a silver cigarette case. 


Two more emplovees of the FALKIRK TRON Wonks, Messrs. W. 
Anderson and A. Henderson, have been presented by the firm with 
gold watches on the completion of 50 years’ service. This record 
has now been achieved by 32 members of the firm. 


COUNCILLOR R. J. WirsoN, M.P. for the Jarrow division, has 
resigned from the chairmanship of the Sunderland Electricity Com- 
mittee owing to his Parliamentary duties. The Committee accepted 
the resignation with regret, and afterwards appointed COUNCILLOR 
SPEEDING to fill the vacancy. 


The Secretary for Mines has appointed Lr.-Cor. R. A. THOMAS 
an additional member of the Explosives in Mines Research Com- 
mittee which was recently appointed to carry out research into the 
causes of, and the means of preventing, the ignition of firedamp 
and coal dust by the firing of permitted explosives. 


Mayor W. D. MErRRETT, T.D., A.M.I.E.E., late of the London 
Electrical Engineers, has been posted in the same rank to the 
Irth A.A. Battalion, Royal Engineers, Territorial Army. CAPT. 
W. Н. Корсевѕ, from the London Electrical Engineers. has been 
appointed a major in the roth A.A. Battalion Royal Engineers, 
Territorial Army. 


The applications received by the Salford Electricity Committee 
for the position of BOROUGH ELECTRICAL ENGINEER have been con- 
sidered, and the following have been sclected to appear before the 
committee on Monday next:—Mr. F. H. Whysall, Greenock ; Mr. 
S. J. Watson, Bury ; Mr. W. M. Rogerson, Halifax ; Mr. F. L. Ogden, 
Oldham ; Mr. W. A. Vignoles, Grimsby ; and Mr. R. Owen, Wigan. 


_ Ata meeting of Dundee Town Council last week it was stated that 
MR. W. S. SAWTELL, the assistant who was to have been promoted 
to take charge of Carolina Port, had accepted a position as chief 
engineer in the South of Scotland, and it was intended to raise the 
status of MR. C. LAMB and MR. К. L. REtp, whose work would be 
increased. It was proposed that Mr. Lamb’s salary should be 
increased by £54 to {600 per annum. 


At the 260th anniversary meeting of the Roya Society last 
week, medals’ were awarded as follows :—-The Copley Medal to Sir 
Ernest Rutherford for his researches in radio-activity and atomic 
structure; a Royal Medal to Mr. C. T. R. Wilson for his researches 
on condensation nuclei and atmospheric electricity ; the Hughes 
Medal to Dr. F. W. Aston for his discovery of isotopes of a large 
number of the elements by the method of positive rays. 


» Business Notes. | E 
The CarPHos ELECTRICAL Co. have moved into larger premises 
at 70, Victoria Street, Westminster, London, S.W..1. 


CORLETT BROTHERS have commenced business as electrical 
engineers at 42, Tynwald Street, Douglas, Isle of Man. 


MERRYWEATHER AND Sons, of Greenwich, have purchased the 
business of Shand, Mason and Co., fire engine makers, of Blackfriars. 


WATSON AND SONS (ELECTRO-MEDICAL), Ltp., announce that the 
British Thomson-Houston Co. and the General Electric Co. are now 
associated with them. This connection implies the development 
of X-ray and electro-medical apparatus. Mr. C. H. Holbeach, 
previously in charge of the Coolidge tube department of the British 
Thomson-Houston Co., is joining the staff of Watson and Sons. 
The management of Watsons will remain unchanged. 


An agent in Lyons who has had a long experience in representing 
French and German manufacturers of electrical supplies is desirous 
of representing United Kingdom firms manufacturing electric 
meters, electric measuring apparatus, telephone and telegraph 
apparatus (including wireless), electrical apparatus for electro- 
chemical and electro-metallurgical industries, transformers of all 
capacities and voltages, high tension apparatus, protective apparatus 
for h.t. lines, etc. ‘ 


PETTIGREW AND MERRIMAN, LTD, 122-124, Tooley Street. 
London, S.E.1, sole distributors for the Ashley Wireless Telephone 
Co., Ltd., and the Automatic Telephone Manufacturing Co., Ltd., 
of Liverpool, for London, Home Counties, and South Wales, are 
opening a retail store and demonstration room at 54, Gracechurch 
Street, E.C.3, where they will stock all types of complete wireless 
receiving sets and every part requised for the amateur and ex- 

A technical wireless engineer will be in attendance 
to give advice. m 
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Companies’. Meetings, Reports, etc, 
An interim dividend of 5 per cent. has been declared on the ordi- 
пагу WAYGOOD-Oris shares. | | 


A dividend of $14 per share has been declared on the preferred 
stock by the MississiPPI RIVER PowER Co. a 


The PowER Gas CORPORATION recommend a dividend at the rate 
of 5 per cent., less tax, for the year ended September 30th. | 

PENNSYLVANIA WATER AND PowER Company have declared the 
regular dividend of 12 per cent. to shareholders of record on the 
15th inst. + | 

The CHLORIDE ELECTRICAL STORAGE COMPANY have declared 
an interim dividend of 5 per cent. actual on the ordinary shares, 
free of tax. 


The ELECTRIC SUPPLY CORPORATION have declared an interim 
dividend at the rate of 6 per cent. per annum (less tax) for the half 
year ended June 30th. 


The SHAWINIGAN WATER AND PowER Co. announce a dividend 
of 1} per cent. for the quarter ending December 31st to shareholders 
on record on December 22nd. 


A quarterly dividend of 1j per cent. has been declared on thé 
cumulative preference shares of the BRAZILIAN TRACTION, LIGHT 
AND PoWER Co., payable January 2nd. 


The YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS Co. have 
declared a final dividend of 3 per cent., less tax, being at the rate 
of 6 per cent. per annum, on the cumulative preference shares for 
the half-year ending December 31st. 

The CONSOLIDATED Gas, ELECTRIC LIGHT AND POWER Co. OF 
BALTIMORE announce their regular quarterly dividend of $2 per 
share on the common and series '' A ” preferred stock and of $1°75 
per share on series '' В”' preferred stock. 


The directors of the ANGLO-ARGENTINE TRAMWAYS Co. have 
decided to fund the dividend arrears, exceeding {500 ooo, on the 
second preference shares by an allotment of second preference 
shares, and to raise the interest of these preference shares from 
54 to 6 per cent. 

After making various appropriations, the ISLE or THANET 
ErECrTRIC TRAMS AND LIGHTING Co. have declared a dividend 
equal to 3s. od. per share for the nine months from July, 1908, to 
April, 1909. The sum of £5 863 is carried forward. А year ago 
the distribution was 2} per cent. actual. ` 


The net revenue of the Manx ErEcrRIC RaiL wav Co. for the 
year ended September 30th was £24 458, while £916 was brought 
forward. After providing for debenture interest and sinking fund 
charges, £13 497 remains, and it is proposed to pay the dividend on 
the 5] per cent. preference shares for r916—17, and 4 per cent. on 
account of 1917-18, carrying forward the remaining {1 128. 


Speaking at the annual mecting of CHADBURN'S (SHIP) TELE- 
GRAPH: Со:, Mr: Wm. Chadburn said that it was a matter of con- 
gratulation that the directors had succeeded in settling the majority 
of the very difficult claims arising out of Government work which at 
one time appeared a herculean task. Fortunately for themselves, 
they were not dependent so largely upon ships' telegraphs for 
results. PS | 


"The accounts for 1921 of the MEXICAN LIGHT AND PowER Со- 
show gross earnings amounting to- $10 473 948 (pesos), approxi- 
mately £1047 395, as compared with $11 073 932 (pesos), or 
£1 107 393. The net earnings, before allowing for depreciation, 
were $4 917 325 (pesos), as compared with $7 316 571 (pesos), a 
decrease of $2 399 246. (pesos), or £2399 5, being 33 per cent. 
Since January, 1921, an amount of $1 ooo ooo (pesos), £100 ooo, 
per annum has been allowed on the local operating accounts for 
depreciation. This reduces the actual net earnings to $3 917 325 
(pesos), or £391 733. This is the first report issued from 1913. 


: The New Ferranti Scheme. 
~The report of FERRANTI, LTD., for the vear to June 3oth last 
shows a net profit of £24 371 after making provision for general 
establishment charges, bad debts, repairs and renewals, interest on 
debenture stock, notes and loans, and making usual allocation to 
depreciation reserve, and providing for taxation. The balance 
brought in, after deducting three years’ preference dividend paid 
in December, 1921, is £16 123, making £40 494. Thesum of £50 ooo 
has beer transferred from depreciation reserve to general reserve, 
leaving balance of £50 912, which is considered ample. The general 
reserve account now stands at £152 630. The results of the trading 
have been affected by the engineering lock-out. During the year 
£27 500 five-year 7 per cent. notes were repaid, and the balance of 
£4 500 will be paid on maturity at December 31st, 1922. The 
directors have issued a scheme of arrangement to deal with the 
-arrears of dividend on the 6 per cent. cumulative preference shares 
to June 3oth, 1922, to provide a share bonus to the ordinary share- 
holders to compensate in some measure for the absence of dividends, 
and to increase the deferred shares to an amount more commensurate 
^with the value of their interest in the company. 
- "It is proposed to deal with the arrears of preference dividend, 
which at June 3oth, 1922, amounted to то} years, by the payment for 
"five vears of 30 per cent. in cash, less tax, and for the balance of 
55 years of 33 per cent. by the distribution of one fully-paid 
preference share of £1, without any deduction in respect of tax, for 
every three preference shares now held. 


The Electrician. 


673° 


The Хт ordinary shares, which are entitled to a non-cumulative 
dividend of 7 per cent., it is proposed to change into 7 per cent. 
non-cumulative second preference shares of £1 each, and to distribute 


.to the holders, by way of bonus, one fully-paid 7 per cent. non- 


cumulative preference share for each four ordinary shares now held. 

The deferred shares аге to be changed into ordinary shares, and 
a bonus of five fully-paid ordinary shares of £1 each for every 
deferred share now held is to be distributed. | 

For the purpose of carrying out these proposals it will be necessary 
to capitalise the sum of £82 792 out of the amount standing to the 
credit of general reserve account, leaving an amount of {69 838 
in that account, and to increase the authorised amount of each 
class of shares, which it is proposed should be increased to {100 
in each case. 

| New Compenies. 

ADAMS NoN-FERREOUS METAL Co., Ltp. (183 980.).—Private. 
Reg. Nov. 25th. Cap. Хз ооо in {1 shares. To carry on the 
business as indicated by the title and that of metal manufacturers, 
agents for and dealers in wireless and electrical instruments and 
apparatus, etc. Reg. office: 71, Legge Street, Birmingham. 

SOUTHERN Rapio SUPPLIES, Ltp. (186 106.)——Private. Reg. 
Nov. 30th. Cap. £300 in £1 shares. To carry on the business of 
manufacturers of and dealers in instruments, apparatus, accessories 
and all materials, etc., for use in connection with radio or wireless 
telegraphy and telephony, etc. Reg. office: 26, Junction Road, 
Eastbourne, Sussex. 

WARK AND DISTRICT ELECTRIC LIGHTING Co., Lro. (186 r44).— 
Reg. Dec. 1st. Cap. £1,500 in £t shares. To acquire a sub-fease 
of a certain piece of land at Wark, Northumberland, and to erect 
thereon a generating station for the purpose of supplying the village 
of Wark and district with electric light and power. The first 
directors include :—A. H. Ridley, Park End, Wark-on-Tyne. 

WILKINSON'S) (LIVERPOOL), Ltp. (180 100.) Private. Кер. 
Nov. 30th. Cap. £2 ооо іп £1 shares. To acquire from A. Wilkinson 
the benefit of certain existing inventions relating toa new or improved 
device for locking electric lamp globes in their holders or sockets. 
The first directors include A. Wilkinson, 42, St. Nicholas Road, 
Wallasey. Reg. office: 174, South Castle Street, Liverpool. 


Tenders Invited and Accepted. 


UNITED KINGDOM. 

WINGATE (co. Durham) ParisH Councit, December oth.—- 
Wiring and fitting Council houses for electric lighting. Mr. Wm. 
Stoker, Clerk to the Council (1, Eleventh Street, Wheatley Hill), will 
show plans. 

EDINBURGH CORPORATION, December 12th.—z21 500 fishplate 
bolts and nuts, and 12 500 tiebars for the Tramways Department. 
Specification from the Tramways Manager, 2, St. James’ Square, 
Edinburgh. 

PORTSMOUTH GUARDIANS, December 13th.—Three months’ supply 
of electrical fittings. Tender forms from the Clerk, Mr. H. B. 
Morrell, St. Michael’s Road, Portsmouth. | 

MANCHESTER EDUCATION COMMITTEE, December 13th.— Wiring 
and fitting Queen Street, Vine Street, and Nelson Street Municipal 
Schools. Specifications can be obtained at the Education Offices 
Deansgate, Manchester, PS | 
J MANCHESTER RIVERS COMMITTEE, January Ist.—Conversion of 
Davyhulme sewage works, Urmston, from steam to electric drive. 
Particulars from Secretary of Rivers. Department, Town Hall, 
Manchester. | 
IRELAND. 

DUBLIN ELECTRICITY AND PUBLIC LIGHTING COMMITTEE, Decem- 
ber 18th. —Motor-generator charging set, with starting and charging 


panels. Specification from the City Electrical Engineer. . 
BRAZIL. f 
BRAZILIAN PuBLIC Works DEPARTMENT, January 31st. *— 


Fourteen 24-ton and four 5-ton electric cranes, for Rio Grande do 
Sul. ` 


For wiring and fitting SALTWoop (Kent) Parish Church for electric 
lighting the tender of Sclater and Son has been accepted. 

The tender of Smith and Sons (Radley) for an electric crane for 
SouTHEND Pier Committee, at £1 тоо, has been accepted. 


For an inter-communication telephone installation at the infirmary 
the tender of E. and C. Gates, at £146 10s., has been accepted by 
the NorwicH Guardians. 

H. J. Cash and Co.’s tender has been accepted for an electric 
lighting and heating installation at the KENT County Council's 
Lenham Sanatorium at 0 134. | ; 

SOUTHLAND (New Zealand) Electric Power Board have accepted 
the tender of«Turnbull and Jones for house-wiring. The estimated 
amount of the contract is at least £10 ooo —Reuter’s Trade Service. 

HovLAKE AND West KirsBy ELECTRICITY COMMITTEE have 
accepted the following tender of Bellis and Morcom for a condenser, 
£670, and that of Film Cooling Towers, Ltd., for a cooling tower, 
4621. un. 


ai ei EE E E a MEE IE EE E m iii ee 
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Reference Index to Recent 
. Wireless Publications. 
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000/090. 
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R. Frost. A Radio Romance (Radto News, 4, p. 623, October, 1922). 
Biographical Notes, etc., re NATHANIEL BALDWIN, R.097. 


Marius Latour (Radio News, 4, p. 627, October, 1922). R. 097. 
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F. Addey. Modern Wireless Telegraphy and шу (Telegraph and Telephone 
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ZERA ds e on ens тоер рву (Telegraph and Telephone A ge, 13, pp. 294-295, 
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J. Hill. Einstein, Mars, aud 3 Wireless (Popular Wireless, 1, pp. 471-472, October 
28th, 1922). R.ooo. 

P. J. Risdon. Some Scientific Aspects of Wireless (Popular Wireless, 1, pp. 395-396, 
October 7th, 1922). К.ооо 

The Radiotelegraphio | Union ( Journal Télégraphique, 46, pp. 104-116, June 25th, 
1922 

The Radio Telephony Conference (Q.S.T., 5, pp. 15-17, June, 1922). R.007 

The Marseilles Radio Congress (Radioélectricité, 3, Pp. 447-448, October, 1922). 


R.007. 

The uoc ae pcd (Wireless World and Radio Review, 11, pp. 26, October 7th, 
1922 007 

A New Licence for Broadcast кее ( пен World and Radio Review, 11, p. 204, 
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7/55 
Armstrong Patent Sustained (Telegraph ind Telephone Age, 12, p. 275, June 16th, 


1922). К.оо8. 
The Valve van ор (Wireless World and Radio Review, 11, р. 136, October 28th, 
1922). 
“ Licences of Right” Patents (Wireless World and Radio Review, 11, pp. 269-270, 
November 25th, 1922). R.oo8. 
» Long. Wireless and International Language (Wireless World and Radio Review, 
II, pp. 132-133, October 28th, 1922). 030 
A. Furst. lm Bannkreis von Nauen, die Eroberung der Erde durch die drahtlose 
Telegraphie (Jahrbuch der drahtlosen Telegraphie und Telephonie, 19, p. 441, 
May- June, dn 
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E. Nesper. Handbuch ‘drahtlosen Telegraph und е (Elektrotechnische 
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Russian Radio Literature (Jahrbuch der drakilosen Telegraphie, 20, pp. 136-140, 
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Russian. 055 

History of the Wireless Society of London (Wireless W oria and Radio Review, 11, 
pp. 257-263, November 25th, 1922). R.060 /o9 

Inaugural Pica a the Radio Association (Popular Wireless, I, p. 405, October 7th, 


I 
The Radio Association (Popular Wireless, 1, p. 577, November 25th, 


W. le Quex. 
1922). R.o 

The Wireless Жер of London d rans World and Radio Review, 11, pp. 206-207, 
November 11th, 1922). R.o60 1545. 

8. M. Kintner. Early Days in Radio (Electric Journal, 19, pp. 290-293, July, 1922). 


R.ogo. 
The Progress of Wireless Telegraphy since the 25th Anniversary of the First Demon- 
stration in Italy of cy кй of Guglielmo Marconi (L'Elettrotecnsca, 9, 
July sth, 1922). 
Wireless et es D ш T “er elegraph and Telephone Age, 13, p. зоо, July ist, 
22). 
A. H. riswold. ° The Radio iie S ae (Telegraph and Telephone A ge, 
40, p. 228, May 16th, 1032) 
Sir William Preece (Popular ireless, Š P. os: October 7th, 1922). 
M. Robert de Valbreuse (Radioélectricité, 3, pp. 409-410, October, 1922). 
Biographical notes. R.097. 


R.100. RADIO PRINCIPLES AND THEORY. 
L. Espensohisd. Application to Radio of Wire Transmission Engineering (Pro- 
ceedines of the Institute of Radio Engineers, 10, PP. 344-372, October, 1922). 
The transmission losses in wire and radio communication are compared for various 
frequencies, etc., and the COMIDA ative usefulness of repeater stations for wirt and 
radio use is derived. R.100/348 
J. A. Fleming. Electrons, Electric Waves and Wireless Tcle 
(Wireless World and Radto Review, 11, pp. 2-7, 
October 141; рр. 83-91, October 215; 
159-164, November 4th, 1922). R.100 
R. Meany. The Variation in the Direction and Intensity of the Electromagnetic 
Field from a Transmitting Station (L'Onde Electrique, 1, pp. 501-517, Sep- 
tember, 1922). 
The results of the research are E sone in the form of a number of curves giving 
the variations from hour to hour. К.І 
8. Ballantine. Discussion on “ Radio “te legraphy'' (Proceedings of the Institute 
of Radto Engineers, 10, pp. 399-400, October, 1922). R.115/113. 
8. R. Winters: The Antenna Unique (Radto News, 4, р. 617, October, 1922). 


R.12 
L. M. Hull. EA Method for Testing and Rating Electron Tube Generators (Pro- 
ceedings of the Institute of Radio Engineers, 10, pp. 373-392, October, 1922). 
Calculations are given for power as of oscillating tubes and two new coefficients 
of the tubes are defined. R.130/13 
100 Kilowatt Tube Developed Successfully (The Wireless Age, 10, pp. 60-61, October, 
1922). R.130/330. 
F. Wolfera. The design of Electrodes for apparatus utilising Thermo-clectronic 
emission (L'Onde Eledrique, т, pp. 518-531, September, 1922). R.130. 
W. H. Eccles and F.W.Jordan. A Method of Amplifying Electrical Variations 
of Low Frequency (RKadto News, 4, р. 440, September, 1922). R.132. 
A. Herzo Investigation of a Tube Transmitter with Kuhn's grid excitation 
(Jan irbuch Re drahtlosen Telegraphie und Telephonie, 20, pp. 72-82, August, 
1922). 
H. de Beilessize. The Phenomena of Retroaction in Resonance Amplifiers (Radtoe 
électricité 3, pp. 238-242, June, 1922). R.134. 


R.097. 


hony Ms I to V) 
October 7th; 41-46, 
pp. 122-126, October Г th; pp. 
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L. Deloy. Super-Reaction (L'Onde Electrique, x, pp. 544-548, September, 1922). 


I34. 
M. A. Bunet. Oscillations and Overvoltages in Transformers (Bulletin de la Société 
Française des Electriciens, 2, pp. 229-260, May, 1922). R.140 
D. O. Prinoe. Mathematical Treatment of Rectification Phenomena (Proceedings 
of the Institute of Radio Engineers, 10, pp. 393-398, October, 1922). R.149° 
E. H. Armstrong. Some Recent Developments of P “Circuits (Radio 
News, 4, pp. 618-619, October, 1922). R.160/34 
The Elements of Radio Telephon y (Electric Journal, Ty p. 275, July, 1922) 
100/412. 
L. Page. Electromagnetic Waves ш ARARE Media (Physical Review, 22, pp. 
166-173, August, 1922). 
J.de la Baume. A rapid solution of probleme relative to the optimum wavelength 
and signalling range (Radtoélectricité, 3, pp. 411-416, October, 1922). Кли. 
Н. A. Watson-Watt. The Origin of Atmospherics (Nature, 110, pp. 680-681, 
November 18th, 1922). 
A preliminary re rt of the work of the Radio Research Board. Results are given 
of many directional measurements on the source of X's observed from points in the 
British Isles. Thunderstorms were located in these places in relatively few cases 
but the locality coincided with the chief rainfall area for the 24 hours in 239 cases out of 
288. oe ee edge of rainfall area was indicated more frequently than the 
rear edge 
R. Hirsch. Tables for the determination of the antenna size for C.W. Transmitters 
(Jahrbuch СЕ drahtlosen Telegraphte und Telephonie, 19, pp. 407-411, May-June, 
1922). .121. 
8. L. Brown and C. P. Boner. Free Modes of Oscillation in Loop Aerials 
(Physical Review, 20, p. до, July, 1922). R.124 
. W. Grover. Calculation of the Capacity of Antennas (Physical Review, 20, pp. 
92-93, July, 1922). 
Abstract of American Physical Society Paper giving formule for calculation of 
ee capacity and removing discrepancies found between existing formulz. 
127 
R. W. Harris. Wireless without an Aerial oe World and Radio Review, 10, 
‚ 694-695, August 26th, 1922). R.1 
Q. A. Freeman. The Radio Vacuum Tube "Electric Journal, 19, pp. 462-469, 
November, 1922). R.130. 
E. H. Armstron Some Recent Developments of Regenerative Circuits (Wireless 
World and adio Review, 11, pp. 234 240, November 18th, 1922). 
Deals with ''super- regeneration. w 
J. Roussel. Super-regenerative са (La T. S. F. Moderne, 3, pp. 377-385, 
August, 1922). R.1 134, 
Signal SpA (W Rs orld and Radio Review, 11, pp. 227-228, November 
18th, 1922 I34 
V. Bush and C. А. Smith. Control of Gaseous Conduction (Journal of the A merican 
7 Institute of Electrical Engineers, 41, pp. 627-635, September, 1922). 
Deals with the theory of the '' S-tube " rectifier using a very short discharge gap 
in a partially rarefied gas. R.138/134/341/149. 
C. Davisson and L. H. Genner. The Thermionic Wi function of Tungsten 
(Physical Review, 20, pp. 300-330, October, 1922.) 
Gives results for two methods of measurement-—the calorimetric and the tempera- 
ture variation methods—the former being thought likely to give the more accurate 


results. R.138. 
C. Davisson and C. H.Kunsman. The Secondar 


Electron Emission from Nickel 


(Physical Review, 20, p. 110, July, 1922). 138. 
8. ip dns A General Relation for Emission from Metals (Physical Review, 20, 
. 109-110, ішу, 1922). 
н. є. А arnewort 


R.138. 

Bombardment ot Metal Surfaces by Rom monos Electrons 

(Physical Review, 20, pp. 358-374, October, 1922). 138. 

E. O. Hulbert. Phenomena in Gases excited by бано currents (Physical 
Review, 20, „рр: 127-133, August ; p. 104, July, 1922—abstract). R.138. 

1. Langmuir. e Electron Emission from thoria ted tungsten filaments (Physical 

eview, 20, pp. 107-108, July, 1922). R.13 

C. P. Steinmetz. The discharge oí a condenser trough a gaseous circuit (Annaks 

des Postes, o Че даш et Téléphones, 11, pp. 1 128-1 141, September-October, 


1922). 
J. 8. Fanaa. M elodity of Electrons in Gases (Philosophical Magazine, 44, pp. 
384-386, August, 1922). R.138. 
A. Q. Worthing. Theory of end-loss corrections and its application to uniform, 
electrically heated tungsten filaments in vacuo (Journal of the Franklin Institute. 
194, pP- 597-611, November, 1922). 
General expressions are derived for the temperature, resistivity, emission intensity, 
brightness and thermionic emission distributions near a cooling диен, and have 
been verified experimentally for tungsten. The appr opman of theory to sbort 


and to rectangular section filaments is given. 
A. G. Worthing. Theory of End-Loss Corrections ana their A Ap lication to Tung- 
sten Filaments in Vacuo (Physical Review, 20, p рр. 91-92, » 1922. К.138. 

у means of Electron 


A. W. Hull. The Measurement of Magn tic Field rength 
Tubes (Physical Review, 20, pp. 108-109, July, 1922). R.139. 
R.200. RADIO MEASUREMENTS AND 
; STANDARDISATION. 
Qranier. The Influence of Frequency on the Losses in Dielectrics (Revue Générale . 
de l'Eiectricité, 12, рр. 459-466, September 30th, 1922). 240/281. 
8. Miller. Short Wave eception versus Antenna Resistance (Wireless Age, 10, 
pp. 64-68, October, 1922). R.243/220. 
L. W. Austin. Receiving Measurem nts and Atmospheric Disturbances at the 
U.S. Naval Radio Research Laboratory, Bureau of Standards, Washington, 
May and June, 1922 (Proceedings of the "Institute of Radio Engineers, 10, pp. 
315-319, October, 1922). 
Gives measurements of the daily values of morning and afternoon signal strengths 
from Nauen and Lafayette. R.270. 
B. Wwedensky and K. "Theodorteohik. On the Variation of the Permeability 
of Iron Wires with the Frequency for Wavelengths between 54 and 705 metres 
(Annalen der Physik, 68, pp. 463-480, August 31st, 1922). R.283. 


R.400. RADIO COMMUNICATION SYSTEMS. 


©. Вагаеіопі. The Discrimination of Radio Signals of the same Wavelength (L'Elet- 
trotecnica, 9, pp. 79-84, February sth, 1922; Revue Générale de l'Electricilé, 12, 
. 85р, September 16th, 1922—4À bstract). R. 430/386. 
8. R. Winters. Static Eliminator (Radio News, 4, р. 426, September, 1922) 
The Application of the “ Resonance-wave’’ Coil tenna to Static Elimination. 
A. 431. 
А.а. T. Cusins. High-speed Wireless Telegraphy (Jahrbuch der draktiosen Tele- 
graphie und Telephonie, 20, pp. 93-112, August, 1922). К.48$. 


К.700. RADIO MANUFACTURING. 


Cooke and Whitfield Wireless, Ltd. New Company (Electrician, 89, p. 401, 
October 6th, 1922). R.700 х 

Lang Squirs Wireless Manufacturing oe; Ltd. New Company (Electrician, 89, 
p. 401, October 6th, 1922). 

Wireless Components, Ltd. p. 401, October 6th, 


R.7 
New Сорау (Electrician, 89, 
1922). R.700. 


Over 60 applications from all parts of the country have been 
reconsidered by the Wallasey Corporation for the post of TRAMWAYS 
MANAGER, which falls vacant next March, when Col. R. R. Greene 
retires from the service, There is a strong feeling amongst members 
of the Council against the retention of this office, and it is quite 
probable the management of the Wallasey tramways will be placed 
under the joint control of the clectrica] engineer and manager. 
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COMMERCIAL INTELLIGENCE. 


County Court Judgments. 
(Note.—The publication of extracts from the “ Registry of 
County Court Judgments ” does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 
ALLIANCE ACCESSORY CO., 4, Woburn Buildings, W.C., elec- 
tricians. {20 7s. 5d. October roth. 

CHISHOLM, John D., Victoria Hotel, Briggate, Leeds, electrical 
contractor. {£26 3s.5d. October 25th. 

FERGUSON (WILLIAM J.) (REDDITCH), LTD., Redditch, 
electrical engineers. £15 135. 6d. October 2oth. 

HARTLAND AND RIDGWAY, 286, Monument Road, Birmingham, 
electrical engineers. {18 6s. 2d. October 19th. 

HITCHIN, H. G., and R., 112, Mill Hill, N.W., electrical engineers. 
£10 4s. 2d. October 23rd. 

PRINCESS ELECTRICAL CO., rro, Strand, W.C., electrical 

| engineers. /14 05. 4d. October 23га. 

SPOONER (А.) AND CO., LTD., Accrington, electrical engineers. 
£10 48. 2d. October 24th. 

WESTON MANUFACTURING CO, 24, Glovers Road, Small 
Heath, Birmingham, electrical goods dealers. £31 115. 7d. 
October 25th. 


Mortgages and Charges on Limited Companies. 

(Norz.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
x ge the total amount of debt due from the Company in respect 
all Mortgages or Charges. The following Mortgages and Charges 
bave been so registered. In each case the total debt prior to the 
peut creation, as specified in the last available Annual Summary, 
also given—marked with an *—followed by the date of the 

Su , but such total may have been reduced.) 

WILLESDEN ELECTRIC, LTD., London, N.W. Registered 
November 20th, £4 ooo (not ex.) debenture, to bank; charged 
on deeds and documents mentioned in schedule to debenture, 
also general charge; also registered November 21st, {10 ooo 
debenture, to H. E. Childs, 72, Lancaster Road, N. Kensington ; 
general charge. 

Satisfactions, 

GENERAL ELECTRIC CO., LTD., London, W.C, Satisfaction 
registered November 23rd, £35 ooo, part of amount registered 
July 26th, 1921. 

OLIVER-PELL ELECTRIC AND MANUFACTURING CO,, LTD. 

(late OLIVER ARC LAMP, LTD.), London, W.C. Satisfaction 
registered November 24th, £15 ooo, registered June 2oth, 1907. 

VARLEY MAGNET CO, LTD. (late ENGLISH VARLEY 
DUPLEX MAGNET CO., LTD.), London, W,C. Satisfaction 
registered November 24th, £2 500, registered January 27th, 
October 7th, and October 18th, 1913. 


London Gazette. 

The following information is taken from printed reports, but we 

cannot be responsible for any errors that may occur. 

Company Wincing-up. 

MODERN ELECTRICAL SUPPLY CO., LTD. A petition for the 
winding-up of this company has been presented by the General 
Electric Co., Ltd., of Magnet House, Kingsway, London, and is 
to be heard at the Royal Courts of Justice, Strand, London, 
W.C., December 12th, 1922. 

Compenies Winding Up Voluntarily. 

OLIVER PELL ELECTRIC AND MANUFACTURING CO., LTD. 
R. Crane, 46/47, London Wall, E C 2, Chartered Accountant, 
appointed liquidator. Meeting of creditors at 46/47, London 
Wall, E.C.2, December r5th, at 3.30 p.m. 

THE VARLEY MAGNET CO., LTD. Raymond Crane, 46/47, 
London Wall, E.C.2, Chartered Accountant, appointed liqui- 
dator. Meeting of creditors at 46/47, London Wall, E.C.2, 
December 15th, at 3 p.m. 

The above are formalreconstructions only, the two companies being 

now amalgamated under the title of OLIVER PELL CONTROL, 

LTD. 

Bankruptcy Information. 

BUSFIELD, Harold, and WHITTAKER, John James, carrying on 
business under the style of BUSFIELD AND CO, 6, Wilfield 
Street, Burnley, electrical engineers. First meeting, Decem- 
ber oth, 11 a.m., Official Receiver's Offices, 13, Winckley Street, 
Preston. Public examination, December rath, ІІ a.m, 
County Court House, Bankhouse Street, Burnley. 


Notice of Dividend, 
OWEN, Joseph (trading as J. OWEN AND SONS), 186, Westcombe 
Hill, Greenwich, Kent, and 3, The Grove, Greenwich aforesaid, 
. electrical engineer. Amount per £, rjd. Second and final. 
Payable, December 18th, Office of the Official Receiver, 29, 
Russel! Square, W.C.1. 
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Notice of Intended Dividend. 

SHAW, Walter, the Younger, 26, Westcliffe Road, Shipley, York- 
shire, electrical engineer. Last day for receiving proofs, 
December 16th. Trustee, W. Durrance, Official Receiver, 
I2, Duke Street, Bradford, | 


Partnerships Dissolved. 

CAR LIGHTING AND IGNITION SUPPLY (Andrew William 
ILES and Tom CARTLEDGE), electrical engineers, 54, Lea- 
moor Road, Westbourne, Bournemouth, by mutual consent as 
from November 18th, 1922. Debts received and paid by 
A. W. Iles. 


LUCAS AND BACH (Arthur William LUCAS and Herbert Francis 
BACH), electrical engineers, 8, Bull Ring, Birmingham, as from 
November 11th, 1922, by mutual consent. Debts received and 
paid by H. F. Bach, who will continue the business. 

CHAS. ROBERTS AND СО. (Charlie ROBERTS and Tom 
BAILEY), electrical engineers, The Garage, New Scarborough, 
West Ardsley, by mutual consent as from November 24th, 1922. 
Debts received and paid by T. Bailey and H. Johnson, of The . 
Crescent, Britannia Road, Morley, in the county of York, who 
will carry on the business in co-partnership as from November 
26th, 1922. | 


Edinburgh Gazette. 


MARTIN AND M'GREGOR, electrical engineers, Coltness Road, 
Wishaw. An application for summary sequestration has been 
presented at the instance of Hart Accumulator Co., Ltd., 
storage battery manufacturers, Marshgate Lane, Stratford, 
London. 


- 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—Soft Furnishings in 1922; Fabrics in 
Furnishing and Decoration; The New Collection of Carvings at 
the Victoria and Albert Museum. 

THE CHEMICAL AGE.—“ Some Recent Work on the Mechanism 
of Catalyst Poisoning," by Dr. E. B. Maxted; The Chemical 
Engineering of Paper Manufacture. 


THE Fruit GROwER (Annual Book Number).--" Reviews of 
Horticultural Literature "; “ The Annals of Agriculture "; '' Im- 


perial Fruit Show, 1923.” 

GARDENING ILLUSTRATED.—Summer Leafing Trees in Autumn у 
China Asters (illustrated) ; Carnations in Winter, 

THE HARDWARE TRADE JOURNAL.—Recent Developments in the 
Manufacture of Safes: Implements and Appliances at the Smith- 
field Show; Theories on High Speed Steels. 


Prices of Metals, Chemicals, etc. 


Togspay, December 5 
Copper— Price Inc Dec. 
Best Selected .. per ton {£65 10 о 15S. — 
Electro Wirebars .. is £69 12 6 — 28. 6d. 
H.C. Wire, basis .. per lv. ов. 9%. — — 
Sheet ee ee b 08. 10 fd. €— — 
P hor Bronze Wire (Telephone) — 
osphor Bronze Wire, 
basis .. рег lb. 1з. та — — 
Brass 60/40— 
Й i A 74. 
Sheet, basis 2а R 93d. — — 
Wire, basis ee " 101. — — 


Ivon— 
Cleveland Warrants perton £4 17 6 
Galvanised steel 
wire, basis 8S.W.G. ,, 
Lead Pig— 
English... os " {27 5 о s. 
Foreign or Colonial „ £25 17 6 — 7s. 6d, 
Tin— 
Ingot 2% н 174 6 
Wire, basis .. per lb. 
Aluminium Ingots  .. 
Speller .. $5 gs й £38 о Of1 2 6 — 
Mercwry e. рег bottle £12 5 o 58. — 
Sulphur (Flowers)—Ton £9 Sodium Chlorate— Рет lb 3d. 
„ (Roll-Brimstone)—perton Sulphuric Acid (Pyrites, 168°) 
£8 10s. per ton, £7 тоз. 
Sodium Bichromate.—Per lb. 44d. Copper Sulphate.— Рес ton. 
Borte Acid (Crystals). Per ton £55. £26 
Rubber.— Para fine, 1s. 1}d.; plantation rst latex. 1s. 1:4. 
The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published has been 
specially compiled by Messrs. MEwBuRN, ELLIs AND Co., Chartered Patent Agents, 
70 and 72, Chancery Lane, London. W.C. 


186219 Hansen, H. J. Contact device for electrical 


telegraph transmitters 
(8/8/21.) 


186 221 IcRANIC ELECTRIC Co., Lip, (CuTLerR-HAMMER MANUFACTURING Co.). 


186 226 CRABTREE, J. 


186234 Berry, H. H. 
177 130 AUTOMATIC TELFPHONE MANUFACTURING Co., Lrp. 


186 239 


I86 245 FAIRWEATHER, W. (SINGER MANUFACTURING Co.). 


Thermally-controlled electric-circuit interrupters. 


(9/8/21.) 


A. Electrical plug and socket connections or couplings. 


(26/8/21.) 


(16/8/21.) 

Electric and gas fires. 
Telephone systems. 
Gom 

ETER, L. H., and WESTINGHOUSE BRAKE AND SaxBY SIGNAL Co., LTp.. 
Alternating-current track signalling. (30/8/21.) 

Electrical connectors 


and terminal blocks.  (2/9/21.) 


186 256 Put-KAPPA SvNDICATE, Ltp., and KLurjTMANS, J. J. J. M. Combined 


electric switches and fuses. 


(s/10/21.) 


186 259 BritisH THomson-Houston Co., Ltp. (GENERAL ErrcrmRic Co.). Casings 
for transformers and other electrical apparatus, (12/10/21.)_ 
174 046 SIEEMNs-SCHUCKERTWERKE Ges. Apparatus for electrically precipitating 


suspended particles from fluids. 


(14/1/21.) 


186 285 METROPOLITAN-VICKERS ELECTRICAL Co., Lrp. (RAILWAY AND INDUSTRIAL 


ENGINEERING Co.). Electrical insulators, (21/3/22.) 


186 286 British THomson-Houston Co., тр. (COMPAGNIE FRANCAISE THOMSON- 


180 307 SCINTILLA (FIRM OF). 


186 362 Minicus, R. Electric motors. 
163 694 Вст, M. P. Favre-. 


31634 
31 655 


31 642 
31 667 
31 674 
31 675 


31 682 
31 689 
31 693 
31 705 
31 706 


3T 797 
31 711 
31 727 


31 779 


t 787 
31 790 
31 792 
31 800 
3t Bog 
31827 
31 833 


31 835 
31 847 


31859 
31 866 
31 868 
31 871 
31 885 


31 895 
31 896 
31 926 
31 932 
3I 941 
31 942 
31 984 
31 985 
32 003 
32 oo8 
32 026 
32 048 
32 058 
32 065 
32 075 
32 081 


32093 
32 110 


32 123 


32 140 
32 14I 


32 143 


32 115 
32 149 
32171 
32 206 
2 207 
32 208 


Houston). Braking-systems for dynamo-electric machines. (28/3/22.) 
Apparatus for preventing the unauthorised operation 
of electric appliances on motor vehicles. (20/5/21.) 
(24/3/21.) 

(23/5/21.) 


Electro-magnetic clocks. (Convention 


date not granted.) 


APPLICATIONS FOR PATENTS. 


November 20, 1922. 

C. V. Morris. Thermionic valves. 

А. E. Cooper and C. Jones. Notching or punching core-plates for electric 
machines, etc. 

Н. Cramer. Electric lighting. 

А. С. Brown. Telephone receivers. 

E. F. A. C. Lererre. Electric compressor. (24/4/22, Belgium.) 

TELFORD, GRIER AND Mackay and W. HENDERSON.  Wiud-driven electric 
generators. 

К. AND C. FRENCH.  Thermally-actuated electric switches. 

I. RENNERFELT. Method of heating materials and electric furnaces therefor. 

W. H. Hircucock and A. Katz. Wireless valves, thermionic rectifiers, ete. 

М. A. Copp. Electrolytic rectitiers or condensers. 

British THOMSON-Houston Company (GENERAL ELECTRIC Co.). 
nating coils. 

BRITISH LTHOMSON-HOUSTON COMPANY. 
wire, ete. 

AUTOMATIC TELEPHONE МЕС. Company. 
signalling. 

B. J. GRIGABY. 


Impreg- 
Machines for bending and shaping 
Single-stroke bells for railway 


Electric light fittings. (29/12/21, U.S.) 


November 2t, 1922. 
A. J. H. HADDAN (RADIO INSTRUMENT COMPANY). 
tube amplifiers. 
E. J. Hawes. Device for protecting thermionic valves. 
E. HARBERD. Inter-valve transformers for wireless telegraphy, etc. 
E. H. Freeman.  Electrically-operated flow meters. 
S. Parsons. Controller-switches for electric motors. 
PACENT ELECTRIC Company, Electric plug. (5/12/21, U.S.) 
G. R. P. WuEATLEY. Electric railways and tramways. 
we TELEPHONE МЕС. Company. Telephone instruments. 
S. H. Groom. Electric fittings. 
P. C. RUSHEN (SIEMENS-SCHUCKERTWERKE). 


Radio frequency electron 


(10/4/22 


conductors, 
, November 22. 1922. 
H. J. OsBonN. Electric switches for dimming headlights, etc. 
A. R. BRIERLEY. Electric heater and drying device. 


J. A. CRABTREE. Combined clectric switches aud couplings. 
Electric locomotives, etc. 
Electric drop lamps. oP e ES 
SEAL Company (Lonpon) (I. Jascourt, J. Rose and Н, D. Pattinson). 
Self-contained inert cell. 
SEAL Company, (LoNpoN) (I. Jascourt, J. Rose and H. D). PATTINSON). 
Disinfector for telephones. 
J. AND А. Carters, Lrp., and E. G. Payne. 


Electrically-propelled invalid's 


tricycle. | 
METROPOLITAN-VICKERS ELECTRICAL СОМРАМҮ and W. T. GRAY and N. E. 
NORTH. Electric switches. \ 


GENERAL ELECTRIC Compasy, Lro., and С. G. Even. 
discharge devices. 

BritisH THomson-Houston COMPANY. 
(25/11/21, U.S.) 

ELEcTRO- MECHANICAL BRAKE Company, А. W. Macey and L. BACKHOUSE. 
Automatic motor control. | 

A. Wuite. Variable inductances. осе 


Makers of electric 


Manufacture of lamp mounts, ete. 


November 23. 1922. 

Rose STREET FOUNDRY AND ENGINEERING COMPANY and R. Е, V. WALSK. 
Electric welding. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI. 
winding coils for electrical machines. (6:12 21, Belgium.) ` 

F. Н. BrLaxrE&v. Combined switch and rheostat for coatrolling filaments of 
thermionic valves, : 

F. GaiLLARD. Crystal detectors for wireless. 

S. Y. WHITE. Apparatus for receiving wireless siguals. 

J. Bacon. Electric signs. 

Н. KENNEDv aud E. H. Hanson. 

G. A. H. М№ооттох. Battery lamps or lanterns 

А. K. E. StRATHbEE. Rheostats, . 

W. T. and H. WARREN, Terminals for insulated conductors. 


Methads of 


Electric discharge apparatus. 


November 24, 1922. 

CHAMP, KAY AND Co., G. H. CHamp and G. E. О. Kay. 
broadcasting apparatus. 

F. H. ALsToN. Diaphragms for telephones, etc. 

P. W. Torrey, E. Hickey, W. DaxieLs and W. J. FowLER. 
electrically-driven mixing machines, etc. 

J. V. Rusuros and J. V. RusuroN. Induction coils for wireless receiving 
apparatus. 

A. C. Кмісонт. Electric signal apparatus. 

L. BiRcuER. Windmills for driving dynamos, 

J. V. Коѕнтох. Crystal detectors for receiving wireless signals. 


Reccivers for wireless 


Safety lid for 


E. Berin. Galvanometers. 
E. Beris. Fac-inmnle telegraph systems. 
E. BELIN. 


Trausmitting and receiving graphic records by wireless signals. 


Regulation of voltage in 


December 8, 1922 


32 218 British Тномѕох- Носѕтох СомрАХҮ and F. P. WHITAKER. Systeins of 
electrical distribution. - 
32223 A. S. Compare. Radio receiving sets. 
32228 L. T. M. PENNINGTON. Electric detectors. 
32 234 G. L. Jouansen. Electro-heating apparatus. 
* TA November 25, 4922. 
32 240 C. L. KiNc. Electric lamps, etc. | 
32257 COVENTRY AUTOMATIC TELEPHONES, Lro., and C. C. PUCKETTE. 


(24/11/21, Norway.) 


Relay for 
` automatic, etc., telephone systems. 
32 258 COVENTRY AUTOMATIC TELEPHONES, Ltp., and C, C. PUCKETTE. Automatic 


telephone circuits. 

32 260 ATELIERS DE CONSTRUCTIONS ELECTRIQUES DF CHARLEROI! Rotor windings, 
(26/11/21, Belgium.) : 

32 278 A. W. Шамс. Thermionic valve circuits. 

32279 W.A. Jack. Automatic accumulator switch. 

32 298 T. G. Murray and C. E. SHIELDS. Aerial masts for wireless telegraphy. 

32 318 A. West AND Co., and V. BREEZE. Starting switches. 


Arrangements for the Week. 
FRIDAY, DECEMBER 8th (To-day). . ` 


INSTITUTION OF ELECTRICAL ENGINEERS (SOUTH MIDLAND CENTRE, 
STUDENTS’ SECTION). 
Lecture on '' Electric Traction," by Mr. A. H. W. Busby. 
PHYSICAL SOCIETY OF LONDON. 
5 p.m. At Imperial College of Science, S. Kensington, Lond. Pap.r оп " The 
Cathode Ray Oscillograph," by Dr. A. B. Wood. 
Demonstration of a Low Voltage Cathode Ray Oscillograph by the Western 
Electric Company, 
INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 
7 p.m. At the Engineers’ Club, Coventry Street, London. Lecture on " Centn 
fugal Purnps as Applied to Heating Installations," by Prof. А. H. Barker. 
EpiNnURGH ELECTRICAL SOCIETY. 
8 p.m. At Philosophical Institute, 4, Queen Street, Edinburgh. Lecture on 
'" Power Transmission," by Mr. T. Orr. 


SATURDAY. DECEMBER 9th. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS (LOTHIANS BRANCH). 
At Bathgate. Paper entitled “ A User's Criticism ot Design ot Electric+l 
Machinery for Collieries.” by Mr. E. Cunningham. 
BIRMINGHAM AND DisTRICT ELECTRIC CLUB. 


7 p.m. At the Grand Hotel, Colmore Row, BirmingFam. Annual M.eting. 
| BRISTOL ASSOCIATION OF ENGINEERS. 
8 p.m. At the Royal Hotel, Bristol. Paper оп '' Mining Tours through China, 


India and Upper Silesia, " by Mr. Humphrey M. Morgans. 
MONDAY, DECEMBER 11th. 


INSTITUTION OF ELECTRICAL ENGINFERS (LIVERPOOL SUB-CENTRE). 
7 Р.т. At the University, Brownlow Street, Liverpool. Lecture on ' ' Dometic 
Load Building," by Mr. W. A. Gillott. 
Rovar SOCIETY oF ARTS. 
8 p.m. At John Street, Adelphi, London. Cantor Lecture, '' Brown Coal and 
Lignites," by Prof. W. A. Bone (Lecture 3). 


TUESDAY, DECEMBER 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS (EAST MIDLAND SUB-CEN TRE). 

6.45 p.m. At Loughborough College, Loughborough. Short papers by students 
of the Institution. 

NATIONAL ASSOCIATION OF SUPERVISING ELECTRICIANS. 

6.45 p.m. At St. Bride’s Institute, Bride Lane, Ludgate Circus, London. 
Lecture on “ High Cost of Electrical Installations," by Messrs. W. J. Revell 
and F. T. Alldrcad. 

INSTITUTION OF ELECTRICAL ENGINEERS (NORTH-WESTERN CENTRE). 

7 b.m. At the Engineers’ Club, Albert Square, Manchester. Informal Meeting. 

Discussiou on '* Low and Medium-Tension Industrial Wiring." 
INSTITUTION OF ELECTRICAL ENGINEERS (SCOTTISH CENTRE). 

7.30 p.m. At 207, Bath Street, Glasyow. Paper entitled ‘‘ The Possibilities 
of Transmission by Underground Cables at 100 000-150 ооо Volts," by 
Mr. A. M. Taylor. ` 

PAISLEY ASSOCIATION OF ELECTRICAL ENGINEERS. 

7.30 p.m. At оо. High Street, Paisley. Lecture on "" Broadcasting," by Mr. 
Hugh Hamilton. 

Juntor INSTITUTION OF ENGINEERS. 

7.30p.m. Atthe Royal United Service Institution, Whitehall, London. Address 
on “ The Utility of Theory to the Practical Man," by Capt. H. R. Sankey. 

INSTITUTE OF INDUSTRIAL ADMINISTRATION. 

8 p.m. At the London School of Economics, Houghton Street, Aldwych. 
London. Lecture on “ Standardisation of Repairs in Relation to Industnal 
Economy,” by Mr. К. Twelvetrees. 

THE EvEcTRO-HaRMONIC SOCIETY. 
8 p.m. At Caxton Hall, Westminster, London. Smoking Concert. 


WEDNESDAY, DECEMBER 13th. 


LIVERPOOL ENGINEERING SOCIETY. 
At the Royal Institution, Colquitt Street, Liverpool. Lecture on '* Water and 
Water Power," by Mr. D. Halton Thornson. 
INSTITUTION OF ELECTRICAL ENGINEERS (SOUTH MIDLAND CENTRE). 
7 р.т. At the University, Birmingham. Paper entitled “ Possibilities of Trans- 
mission by Underground Cables at 100 000 to 150000 Volts," by Major 
A. M. Taylor. 
INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. Lecture entitled 
“The Only Remedy for Unrest,” by Mr. J. Lort-Williams, M.P. 


THURSDAY, DECEMBER 14th. 


INSTITUTION OF ELECTRICAL ENGINEERS, 


6 p.m. At Savoy Place, Victoria Embankment, London. Ordinary S0 


` Lecture on '' Electric Arc Welding Apparatus and Equipment," by Mr. 


Caldwell. : 

CHELMSFORD ENGINEERING SOCIETY. | 

7 p.m. At East Anglian Institute of Agriculture, Chelmsford. Paper on 
* Lubrication of Internal Combustion Engines," bv Mr. Aubrey B. Snuth. 
INSTITUTION OF ELECTRICAL ENGINEERS (DUNDEE SUB-CENTRE). 

7.30 p.m. At University College, Dundee. Lecture ou * Automatic Pro- 
tective Gcar," by Mr. A. E. M'Coll. 


FRIDAY, DECEMBER 15th. 


BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION | 

7.30 p.m. Salesinanship Conferences. Lecture on ‘ Theory and Practice ot 

Salesmanship in Relation to the Electrical Industcy," by Mr. Wallace Att- 
wood (Lecture 3). 


The Editorial, Advertisement and Publishing Offices of '' THR 
ELECTRICIAN " are at 8, Bouverie Street, London, E.C. 4. Tek- 
grams 1 Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to " THE ELECTRICIAN " és ХІ 5 о fer annum 
in the United Kingdom and {1 10 o per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
fisement copy and blocks should be received on the Friday preceding 
date of publication, 
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Notes of the Week. 


—9—— 
Some More News About Our Competitions. 

We are glad to be able to report that THE ELECTRICIAN 
competitions have caught on. Great interest is being taken 
in them, and some very nice letters congratulating us on 
our enterprise have been received. While duly grateful for 
these, we wish to point out that our sole idea, altruistic as 
it may seem, is to crystallise the notions about certain 
important electrical problems that are floating around into 

something tangible which cannot only be talked about but 
used. The judges have met and have decided on the 
conditions. These will be published in THE ELECTRICIAN 
of January sth, 1923. Messrs. G. BLAIR IMRIE and T. С. 


ANGELL, the well-known architects, are preparing plans of . 


the sort of house which ought to be wired as an all-electric 
house for the use of comcetitors. These plans will also be 
published in THE ELECTRICIAN of January 5th, and intend- 
ing competitors will be required to obtain copies of them 
from us and use them in working out their schemes. We 
have every expectation that the demand will be very large. 


What the Future Will Bring. | 
Now what is the future for the all-electric house. The 


.all-electric house has got to come. If it:does not 


come the electrical industry may just as well go out of 
business. As we are not going out of business the obvious 
thing to do is to search for the best design of all-electric 
house. Not that there will only be one best design. 
Standardisation will not be carried so far as that. But so 
far we have gone in for patchwork, because we have not 


been able to help it. Now we have to start afresh and 
discover the most economical way of wiring a house that 
is going to be all-electric from the very beginning. That 
is where our competitions are going to assist architects, | 
consulting engineers, manufacturers, contractors and con- 
sumers. The subject, as we intended it should, will give 
rise to a great deal of difference of opinion. We have 
already been buttonholed on several occasions by inquirers, 
and several interesting points have been raised to which 
the judges will give due weight in drawing up the conditions. 
We would like to emphasise, however, that what we require 
is not a comparison of different wiring systems nor sugges- 
tions for an ideal wiring system, but a scheme for wiring 
a house which shall make the use of electricity possible and 
efficient for all purposes at the lowest cost. 


The Wireless Transmission of Power. 

AT the lunch which followed the opening of the new 
generating station at Leicester on Fiiday last a gentleman 
allowed his imagination to run away with him. He boldly 
prophesied the early advent of the wireless transmission of 
power and drew golden pictures of a better and brighter 
earth under the new conditions. Needless to say he was 
not an engineer ; we believe he was a lawyer. Now elec- 
trical men, if they are wise, do not throw cold water on 
prophecies or on prophets. They have seen too many 
unJikely things happen for that. They only examine facts 
and possibilities and cast out those which violate: natural 
laws, whether they be physical or chemical. We do not 
therefore wish to jeer at the possibilities of the supply of 
power by wireless means. So we will change the subject 
a little. 


678 
Large Vacuum Tubes and Power Supply. 
IN an article which we published in last week’s ELEc- 
- TRICIAN Dr. F. IRVING LANGMUIR described some recent 
developments in the design of high power vacuum tubes. 
Tubes with a rating of 1 000 kW have, in fact, been designed 
and made. Their efficiency at present is on the low side— 
about 75 per cent.—but that disability may well be over- 
come in time. Now what does all this portend. The whole 
scheme obviously lends itself to operations at very high 
voltage ; the sort of voltages which are beginning to be 
talked about, if not actually used, for power transmission in 
the States. It means the easy «mployment of frequencies 
far higher than those that can be economically obtained for 
turbine driven machines, and this employment may lead 
to further economies. Very high temperatures can be used 
and this may also be an advantage. Of course, there are 
disadvantages too. The utilisation of these powers at the 
receiving end is one, the disposal of the waste heat generated 
in the tube is another, the reduction of excitation losses is 
a third. Nevertheless, these large tubes have even now a 
distinct field in all classes of wireless work ; the possibilities 
of their employment in other fields may not be so very 
remote. 


North East Midlands Inquiry. 

THE proceedings at the first public inquiry in the North 
East Midlands area and the scheme submitted by Sheffield 
and Rotherham Corporations for the formation of a Joint 

Electricity Authority occupied seven days, and even if 
allowance be made for the fact that the area is important 
industrially, we cannot help feeling that much valuable 
time was wasted in discussing matters which might have 
been adjusted before the inquiry by the parties interested. 
The majority of the coal and iron associations are opposed 
to an Authority composed of municipal representatives, and 
some of them, such as those in Lincolnshire and Derbyshire, 
want to be excluded from the jurisdiction of a Joint 
Authority or to be able to deal direct with the power 
companies. Fear of the domination of Sheffield Corpora- 
tion is, we think, responsible for a good deal of the criticism, 
and a more politic course would have disarmed a good many 
opponents. Even some of the urban councils in Yorkshire 
prefer to take their electricity from the Yorkshire Electric 
Power Company, which is already supplying in bulk to a 
number of them. 


Joint Authority or Advisory Committee. 

On the other hand, the Yorkshire and Derbyshire and 
Notts Power Companies are willing to accept a Joint 
Advisory Committee, but not a Joint Authority, and the 
Yorkshire Company also object to a division of their area 
of authorised supply and to an allocation of the respective 
parts to two or more electricity districts. A good case 
could be made out for an Advisory Committee in the early 
stages, and after a few years’ experience there might then 
be a unanimous demand fora Joint Authority. It became 
apparent in the course of the proceedings that the opposition 
to the official scheme was mainly directed against the 
administrative and financial, rather than against the tech- 
nical proposals, and the Commissioners will have some 
difficulty in adjusting the differences of the various parties. 
However, we have no doubt that they will be equal to this 
delicate task and that their decision will command a larger 
amount of support than the original scheme. There can 
be no doubt about the utility, nay, the necessity of linking- 
up the various sources of supply, including those of the 
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iron and coal owners, but the basis of the constitution of 
the Joint Authority will have to be radically altered in 
order to give all parties equitable representation. 


A Curious Agreement from Sheffield. 

THE chaos, both moral and economic, with regard to the 
supply of electrical equipment in certain districts is hardly 
likely to be dissolved by the suggested agreement with the 
Electrical Contractors’ Association that the Electric Supply 
Committee of Sheffield brought forward for adoption at 
the meeting of the City Council on Wednesday. Sheffield, of 
course, is one of those places where the Electricity Depart- 
ment has limited contracting powers, and exercises them— 
hence much heartburning. The agreement provides that 
the Corporation shall maintain a showroom and sell direct 
to their consumers authorised apparatus up to the ceiling 
rose or wall plug. The E.C.A. will co-operate with the 
Corporation to sell fittings which may only be sold through 
a contractor—i.e., ‘* ultra-ceiling rose "—and the profits 
accruing will be passed on to the former body except 
I5 per cent., which will be used to meet the cost of the 
showroom. Members of the E.C.A. will be allowed to 
purchase equipment from the showroom at a discount not 
exceeding 25 per cent., and the Association will accept this 
agreement as affording them the necessary protection under 
the Sheffield Corporation (Consolidation) Act, 1918, and 
will not, subject to six months' notice, take proceedings 
against the Corporation for infringement of this Act for a 
period of five years from March 31st, 1923. 


Corporation Collects for Contractors. 

Ir should be emphasised that, by the Act referred to, the 
Electricity Department are not allowed to advance beyond 
the ceiling rose stage, and that therefore their activities are 
limited at the very point they might be expected to be most 
useful. We know of a similar case where the E.C.A. 
introduced a clause of this kind, presumably to assist, 
but in reality against, their own interests. In Sheffield 
repentance seems to have followed hot foot upon the 
misdeed, and the agreement, in spite of certain curiosities, 
looks like a belated attempt to co-operate instead of to 
fight. If that is so we congratulate both parties. But we 
shall be interested to see how it all works—how the Cor- 
poration will function as a rent collector for the contractors, 
how the E.C.A. will prevent contractors who are not 
members doing all the things which it has agreed its 
members will not do, and how both sides will answer the 
cry of monopoly which is already being raised? That 
such an agreement is necessary is a sorry commentary on 
electrical affairs in Sheffield. 


Electricity Supply and Wind Power. 

THE possibilities of producing electricity from wind power 
are very much in the air at the present time, thanks to an 
inquiry, which is being instituted by the Ministry of Agri- 
culture into the subject, having seized the interest of certain 
of our daily contemporaries. Now this idea is not new. 
If both the enthusiasts and the inquirers would take the 
trouble to study the back numbers of THE ELECTRICIAN 
they would find that we have from time to time published 
details of equipment designed for this purpose and that, 
while quite aware of the advantages of so harnessing the 
wind, we have also pointed out the manifest disadvantages. 
It is these disadvantages, or rather one of them, that 
explain why so little has been done, and this particular 
disadvantage will be present however ingenious the type 
of mill designed. 
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The Real Trouble. 

WE have the highest authority for stating that the wind 
bloweth where it listeth, but the trouble from the power 
production point of view is that it also bloweth when it 
listeth, and that is not always. Sometimes there is a 
great deal too much of it and at other times there is nothing 
like enough. We are informed that the new mills will run 
in winds so light as ten miles an hour and will be thrown 
out of gear when the wind rises beyond the capacity of the 
dynamo. But there are times—we have recently been 
enjoying such a period—when the winds are not only light 
but non-existent. These periods do not last long usually, 
but they do occur, and it is therefore axiomatic that some 
stand-by plant, either in the form of an extra large 
battery or of a petrol-electric set must be provided. The 
problem is therefore not technical, but economic, and we 
shall be interested to learn how it is to be overcome. 
Experts have recently told us that electricity on the farm 
(and it is for farmers the scheme is mainly intended) can 
never hope to pay until the present high first cost is 
reduced. Yet if wind is used a first cost much higher than 
that necessary where a simple petrol-electric set is em- 
ployed will have to be incurred. 


Electricity and Ship Propulsion. 
_ AN interesting discussion on*the relative advantages of 
electric and geared. propulsion for ship drive recently took 
place in Liverpool. The discussion was informal, but it 
was none the worse for that. The general conclusion 
reached was that electricity was most suitable for large 
ships, but that gearing was to be preferred for moderate 
powers such as 3 000 or 4 000 H.P. per shaft. This con- 
clusion seems to have been arrived at without any reference 
to the use to which the vessel is to be put. As we have 
pointed out, the electric drive is at its best when much 
manoeuvring has to be done, and this applies equally 
whether the vessel is large or small. We are glad to see 
that a point was made of the greater flexibility that is 
possible with the electric drive and that its silent running is 
another feature. These are advantages well worth stress- 
ing. At the same time, too much need not be made of the 
fears expressed that pressures of 4 000 V are too high for 
marine work. We agree that to keep down the terminal 
pressures on themotors used for driving the auxiliariesand on 
the other equipment that may have to be handled when alive 
to some figure lower than that usual in land practice is 
desirable. But that hardly applies to the main generators, 
which will run enclosed and will only be examined when 
they are stationary. It is interesting also to find that with 
modern apparatus no interference with the ship's com- 
passes is experienced. This has always been a great 
argument with “ the other side," and it is good to find it 
effectively answered. 


Obstructive Local Authorities. 

THOUGH the question of electricity supply has been before 
the Yeovil Urban Council for many years, the town, which 
has a population of about 13 750, is still without this 
. convenience. As the gasworks are a municipal under- 
taking we shall not be far wrong in assuming there has 
not been any real desire on the part of the Council to 
establish a competitor. In fact, there is still a desire to 
postpone the evil day, for attempts are being made to insist 
upon conditions as to prices and other things which are 
really the business of the Electricity Commissioners. We 
are glad, however, to see that at last there is a chance of 
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public electricity supply being made available through the 
instrumentality of a local engineering firm—Petters, Ltd. 
In 1914 this firm secured a provisional Order, but owing to 
the war nothing could be done. It is now proposed to form 
a local company to take a transfer of the powers, and the 
Council have agreed to the transfer, subject to the condition 
that Petters, Ltd., do not make any profit out of the 
transfer. We are not sure that this is any real concern of 
the Council, but no doubt anything which postpones the 
advent of electric lighting and power is welcome. 


Something Wrong Somewhere. 
THE author of that delightful book, '' Engli h for the 


English," contends trenchantly and humorously that to 
give the child a good knowledge of his own language should 
be the first duty of the primary schools. His arguments 
are justified by a sentence in the Report of the Department 
of Technology of the City and Guilds of London Institute 
for 1921-22, where it is remarked that : “ The examiners in 
some subjects have also again called their attention to the 
poor general education of candidates as shown by the bad 
English and bad spelling of their written answers. Yet, 
since the same defects are noticeable in the answers even 
of those who are taking the Final Examination for a 
Manual Training Teacher's Certificate, it is not surprising 
that the younger candidates taking technological examina- 
tions should fail in the same respect." Quis custodiet ipsos 
custodes ? It is not surprising ; but it is deplorable. We 
note, tgo, that in electrical subjects the percentages of 
failures are very high. In electrical installation work 
77°3 per cent. failed, in Grade II. alternating current 
65:8jper cent.,in Grade II. continuous current 47°2 рег cent., 
and in telephony 35:3 per cent. Some of the failures may 
be due to bad literary grounding, but at least some of it 
must be due to poor instruction in the technical work. 
The men who go in for these examinations are not the 
slackers, they are not the men who join the courses and 
disappear after a few attendances. They have keenness, 
and it is a pity, therefore, that knowledge should not be 
added to them. 
The Difficulties of Economy. 

THE Government have not yet been in office for a month 
and it is, therefore, not fair to expect too much of them, but 


the indications which they have so far given of their ideas 


of economy would seem to show that it will be as necessary 
with this Government as with the last to keep up a steady 
pressure from business quarters. One of the scandals of 
the last four years has been the Disposal Board. Its work 
should have been finished a couple of years ago, but now 
Lord WoLMER, the new Parliamentary Secretary to the 
Board of Trade announces that it will be closed and its 


— work taken over by the Disposal and Liquidation Com- 


mittee. It will be news to many that there have been two 
bodies at this disposal work. Why two should be necessary 
nobody can understand, except, of course, that no self- 
respecting Government department can work alone. The 
delays of the last four years become more understandable 
when one realises that the Disposdl and Liquidation 
Committee have been meeting to consider the minutes of 
the Disposal Board, and that the Disposal Board has been 
returning the compliment. We hope that Lord WoLMER 
will not be allowed to rest. For what traders want to know 
is when the work of disposing of surplus goods is going to 
finish? There can be veryli tle war surplus still available, 
but accomplished bureaucrats will hang on to whatever there 
is until public pressure makes their position untenable. 
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Where the Trade Press Scores. 

WE understand that this week and last the trade papers 
of the country have been read with an avidity which is 
altogether exceptional. They have made an appeal to 
which there has been a ready response from the traders in 
the country as a whole, and from their wives and families. 
In more than one family rircle last Saturday night a col- 
lection of trade papers could be found, each member of the 
family finding relief in one or other of father’s favourite 
organs. The reason is not because the trade papers have 
suddenly assumed some new attraction, not because last 
week’s issues were better than the average to acquire, 
but because they were the only publications in existence 
which afforded a way of escape from the Ilford murder. 


Underground Transmission 


at 100 000 V. 


How best to raise the voltage on underground trans- 
mission systems is a subject of perennial interest. For 
twenty-five years progress in this direction has been 
practically continuous and, at every stage in the develop- 
ment, the advances have been generally recognised as 
steps of paramount importance to the entire industry. 

Until recent years the methods of trial and error figured 
largely in this process of evolution and were successful 
because of the margin of safety which existed. To-day 
we are so much nearer to the limits than we were, and 
failure so much more serious a contingency, fhat any 
further step forward can only be taken after extensive 
study of the problems involved, both scientific and com- 
mercial. With the former really rests the key of the 
situation, as our knowledge of the working laws of practical 
dielectrics is very imperfect. During the years that have 
elapsed since the war a considerable amount of work has 
been done both by Research Associations and in Industrial 
Laboratories, but we arc still a long way from that complete 
knowledge which will enable us to obtain the maximum 
economy of material in such a problem as the super pressure 


cable. 
A Feeling of Expectency. 


It was therefore with a certain feeling of expectancy 
that we turned to the Paper by Mr. A. M. TAYLOR, read at 
the Institution of Electrical Engineers last week and reported 
elsewhere in this issue. Transmission by underground cable at 
тоо ооо to 150000 V is about as attractive a subject as 
could be found for discussion by engineers to-day, and 
we expected great things; but we regret to say we were 
disappointed. The author does not give us what the title 
led us to expect. 

The New System Expleined. 

Apart from a few columns in which certain fundamenta] 
principles are dealt with, the Paper consists almost entirely 
of a description of a special scheme developed by the 
author for transmitting power over single core cables 
provided with concentric potential grading sheaths. Six 
of the triple concentric cables are employed for a threc- 
phase system and each pair has its six conductors con- 
nected to a six-phase supply system which, by being earthed 
on one side instead of in the centre, as is usual, permits 
of the main conductors of the two cables being worked 
at a high voltage above earth. The intersheaths are also 
maintained at intermediate potentials by the intermediate 
phases. The combination of these special cables in two 
or three pairs enables a second system, cither single 
phase or three-phase, to be superimposed on the main 
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conductors. A choice of voltages exists, depending on the 
stress adopted for the dielectric, but the scheme is mostl 
worked out for 60 ooo V on the six-phase component and 
тоо ооо V on the main three-phase system. 

The Paper contains a comparison of the cost of trans- 
mitting 50 000 kW a distance of 30 miles by the author's 
six-phase/three-phase system at roo ooo V and the same 
by three core cables working at 30 000 V. A saving of 
£500 000 is shown in favour of the author's system. 


Reeulte Not Worthy of Endeaveurs. 

It is very evident from the nature of the Paper that 
Mr. TAYLOR has expended a great deal of time and labour 
in its preparation, and we feel, therefore, that it is a great 
pity the results should not be more worthy of such endeavour. 
It is a long time since the Institution accepted a Paper 
inviting criticism so much as this one, both as regards the 
matter and the method of presentation. Obviously it is 
not our function to enter into detailed criticism, but we 
cannot help feeling that had the author carefully studied 
the articles quoted in his bibliography he would have been 
saved from some of the pitfalls on the more theoreti- 
cal side. As regards presentation we find it difficult 
to express an opinion ; the subject is not abstruse, in fact, 
the entire scheme can be explained very simply, yet it is 
put forward in such a way that even a well-trained mind 
could not grasp the principles without hours of weary 
work. In the lack of sequence in the arguments and the 
general lay-out of the Paper, Mr. TAYLOR has done himself 
and the Institution an injustice. r 


The Objections to Intersheath Theory. 

So far as we can ascertain, the author’s method of 
explaining the action of potential intersheaths from the 
point of view of dielectric losses is new, but it is open to 
grave objections. After all, the temperature of the 
dielectric of a cable on full load depends to an overwhelming 
extent on the copper losses, and shifting the dielectric 
losses outwards a short distance is only going to have an 
inappreciable cffect in reducing temperature. On the 
other hand, as is fairly well known, the dielectric power 
factor at temperatures below about roo? F. falls off as 
the temperature rises, so that the effect of the intersheaths 
with the cable on light load may actually raise the tempera- 
ture by the shifting of the dielectric losses outward. 

The author is scarcely fair in his summarised conclusions 
at the end of the Paper, as many of the advantages which 
he claims for his system are common to other systems ; 
also, points which are at present quite hypothetical are 
taken as fact. 

Arguments Against the System. 

Although the time available for discussion at the meeting 
was short, many strong arguments were advanced against 
the three-phase/six-phase scheme, and more than one 
speaker showed a disposition towards the improvement 
and development of existing types of cable rather than such 
radical change of practice as that proposed; but the 
question of protective gear appears to have been over- 
looked. A glance at the diagram of “ hexagons " and 
“ major stars ” and a few seconds thought on circulating 
currents will give any protective device expert furiously 
to think. 

To sum up, we are convinced that the scheme put forward 
by Mr. TAYLOR is impracticable, and not one which could 
be recommended with any degree of confidence to. a 
financial board contemplating the expenditure of large 
sums of money on the bulk transmission of electric power. 
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e e 
Projected Electrical 
e e 
Legislation. 

The programme of Private Bill Legislation for the 1923 
Session of Parliament is comparatively light and does not 
appear tojbe very contentious. Notices of the promotion 
of about fortyjBills have been given, but the fact that halt 
of theseJrelate to the electrical industry indicates the 
importance attaching to electricity supply and electric 
traction schemes. In the majority of cases only extensions 
of the supply areas or additional powers for carrying on 
existing undertakings are sought, though two of them are 
calculated to arouse spirited opposition from the parties 
whose interests are threatened. Nottingham Corporation 
desires to extend its area of supply to several urban 
districts in which the Derbyshire and Nottinghamshire 
Electric Power Co. have certain rights and the demand for 
the cesser of the company's powers is not likely to pass 
unchallenged. 


A London Re-or£anisation Scheme. 

The legislative ambition of the London Electricity Joint 
Committee (1920), Ltd., has led it to promote once more a 
Bill to provide for the improvement of the generation and 
supply of electricity in London. Apparently the company 
desires to take leases of the generating stations and main 
transmission lines, and thus control and co-ordinate the 
supplies of all the company undertakers. No doubt the 
leisurely fashion in which the scheme for the formation of 
a Joint Electricity Authority for London and the Home 
Counties is progressing has encouraged the promotion of 
the Bill, but nevertheless we deprecate any proposals 
which can at best be only a partial solution of a very 
complicated problem, and which are calculated to arouse 
strong opposition. 


Gas Companies and Electricity Supply. 

It is interesting to note that two gas companies—those at 
Oakham and Swanage—are anxious to add electricity 
supply to their business. In pre-war days the Board of 
Trade consistently refused to grant provisional electric 
lighting orders to gas companies, and, though a few of them 
have established electricity undertakings under the pro- 
visions of special Acts, they have not been conspicuously 
successful. This is not surprising, for electricity supply 
has been treated as subordinate to the business of gas 
supply, and no serious effort has been made to push the use 
of electricity for lighting or power. No doubt things have 
changed since the war, and as there cannot be room for 
electricity and gas companies in a small town, the two 
services might, in certain circumstances and under proper 
safeguards, be given by the company in possession, which 
will usually be the gas company. 


. Miscellaneous Powers. 

We notice that in a number of omnibus bills, authority 
js sought to increase the charges, to vary the tariff system, 
to employ overhead lines, to make provision for stand-by 
supplies and for other powers which all undertakers already 

sess under the Electricity (Supply) Acts, 1882 to 1922. 
It would be well, therefore, if, before inserting clauses 
relating to electricity supply in bills, town clerks and muni- 
cipal officers made themselves acquainted with their 
existing rights and duties, as it would save time and expense. 
In addition, it is desirable to have a uniform method of 
dealing with any supplemental powers required, and, 
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wherever possible, these shouldbe dealt with by the 


Electricity Commissioners so that{they may standardise 
practice. 
.  Hydro-Electric Power in Ireland. 

An interesting scheme is likely to be considered by the 
Parliament of Northern Ireland for the development of the 
water power of the River Bann. А large amount of power 
is available in this river, and a Syndicate is promoting a 
Bill to authorise the construction of dams, the erection of 
a generating station and of transmission lines to 
Belfast and other towns in Northern Ireland for the supply 
of electricity in bulk and also for power and other purposes. 
Though there is a certain amount of opposition from local 
authorities and landowners the[project has been generally 
received with favour. It will be the first large water-power 
scheme in the country and we wish the promoters success 
in their efforts to stimulate industry by establishing a cheap 
supply of electricity over a wide district in Northern 
Ireland. | | ; 


Speciel Orders. . 

Of course, it is upon Special Orders and Orders made by 
the Commissioners for the reorganisation of supply in 
electricity districts that the industry mainly depends for 
developments. Fortunately, a great many Special Orders 
have been? made during the year and there are a number 
of applications under consideration, so that from this 
point of view the immediate prospects are very promising. 
It is’true that the progress made with the schemes for 
the reorganisation of supply in the electricity districts 
already defined has not been as rapid as we anticipated, 
but a good deal of the preliminary work has been done, 
and[the pace will be quickened as soon as two or three of 
the districts are definitely settled and the schemes are in 


actual operation. 


Electric Traction Schemes. 

Electric traction interests are involved in twelve Bills, 
three Provisional Orders, a Scottish Provisional Order 
and a Bill in the Parliament of Northern Ireland. Apart 
from the three important measures relating to the im- 
provement and extension of the railway system of the 
Underground Electric Railways Co. of London, to which 
we have already referred, only extensions of lines or some 
supplemental powers are required. In three cases it 15 
desired to use trolley vehicles and in some other instances 
to employ motor omnibuses. Glasgow Corporation wish 
to purchase the undertaking of the Paisley and District 
Tramway Co. and the Glasgow Subway Co., and also to 
construct a number of additional lines. 

It is probable that other electric railway schemes may 
come before Parliament, as two or three new tube railways 
for London are projected and permission to proceed by 
late Bills may be granted. In the electric traction field, 
however, there is no dearth of prospective work, but 
progress has been checked by the railway reorganisation 
schemes and by the financial position. It is probable 
that we shall witness a brisk move very shortly, for the 
majority of the companies possess statutory authority to 
employ electric traction, and those that do not can easily 
get it by an Order from the Ministry of Transport under 
the Railways (Electrical Power) Act of 1903. Though this 
Act was passed over I9 years ago, it is worth noting that 
the first (and only) Order granted under it was that issued 
in October last to the South Eastern and Chatham Railway 


Company. 
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. At Heartbreak Villa. 


A Tragedy with a Happy Ending in an All-Electric House. 


From the exterior Heartbreak Villa, with apologies to 
Mr. Bernard Shaw, looked much the same as any of the 
other houses in the road. It had the same low wall and 
the same neat privet hedge dividing its exiguous front 
garden from the pavement, and the same rustic gate with 
the name painted on it, a gate which the tradesmen would 
bang and which sometimes refused to latch. The front 
garden itself betrayed no sign of originality. There was a 
little turf, a tiled path and a few bushes. The windows 
were curtained with bright coloured stuff, but so were those 
of most of the other houses in the road, except where the 
old-fashioned used lace curtains. It had a bright green 
door and a bright brass knocker. Heartbreak Villa, in 
fact, was the sort of house whence before the war the tenant, 
Mr. Ordinaire, used to issue every morning, clad in a silk 
hat (and other things) to catch the 9.15 train. At an 
early hour a maid might be seen drawing up the blinds, 
hearthstoning the steps and shaking the mats. Anda 
little later a smell of fried bacon was wafted on the breeze. 

Mrs. Ordinaire’s Day. 

About 10.30 Mrs. Ordinaire used to wander forth to shop 
and come back to a lunch prepared for her by someone else. 
In the afternoon she used to sew or do a little gardening 
and round about 5.30 p.m. or so Mr. Ordinaire returned. 
Dinner was at 7 p.m. prompt, or there was trouble. The 
tenants of Heartbreak Villa were not over rich, but coal 
and labour were cheap and as the servants were of course 
always more contented when they had plenty to do no one 
. worried about labour saving. There was the usual range 
in the kitchen and the usual grates in the other rooms. 
Everything was cleaned by hand, if it was cleaned at all, 
and everybody was happy and contented. 

Ten Years Elapse. 

Ten years elapse. From the exterior Heartbreak Villa 
still looked much the same as any of the other houses in 
the road. It was the sort of house you might buy if it 
were vacant and you could put your hands on {£1250 
or so. In the morning Mr. Ordinaire stil issued 
forth to catch his train. But it went at 8.10 instead of 
9.15. Also he wore a Trilby instead of a silk hat. But 
no more did servants shake mats and hearthstone steps. 
No more did Mrs. Ordinaire come down to breakfast at 
8.30, after an early cup of tea and a leisurely toilet. She 
' had to get up at 7 and cook the breakfast herself, and if she 
wanted early tea she had to make that herself unless Mr. 
Ordinaire could be persuaded to do it when he boiled his 
water for shaving. 

After breakfast she had to do all the cleaning, the washing 
up, the other household chores and the shopping. Later 
on she had to get her own lunch and tea and cook the 
dinner. Mr. Ordinaire did not get in much before seven, 
but there was still trouble if dinner was not punctual. For 
by that time he was tired and inclined to be irritable. 

The Elements of Tragedy. | 

There were all the elements of tragedy in this domestic 
etching. Mrs. Ordinaire found her day full, not to 
say overcrowded. Mr. Ordinaire found his digestion and 
his temper both a little overstrained, and he found, too, 
that not only was there work to do at the office but work to 
do at home. After all, you can't sit and smoke while 
your wife washes dishes—t.e., if you are any sort of a 
husband at all. Mrs. Ordinaire found that housework was 
a terrible tie and very hard. Cooking took away her 
appetite. Looking after the fires was a nuisance, clearing 
the mess made by the fires was worse than a nuisance. No 
sooner was one job over than another had to be begun. 
And this not for a day but for a week and a month and as 
far as she could see for ever and ever, Amen. She used to 
creep to bed feeling as if she had been trampled on by a 
motor 'bus. And both the Ordinaires began to feel it 
wasn't good enough, though they didn't tell each other so. 


Two Extraordinary Things. 

One day two extraordinary things happened to Mr. 
Ordinaire. He got a letter saying an aunt had died and 
left him £250, and, over lunch—an extra good one—he got 
talking about domestic electricity. What started the 
subject was: this: Mr. Ordinaire was rather worried 
about Mrs. Ordinaire. Though he would have hit anyone 
else who had said such a thing, he really fearéd she was 
not as pretty as she had been. Thus, he argued, £250 was 
not large enough to invest so why not “ bust ” іё:оп a trip 
to the South of France. The sherry inspired this idea. 
But the electrical engineer man to whom he mentioned it 
didn't think much of it. “ Much better turn your place 
into an all-electric house," he said. ‘‘ It won't cost you 
£250. But you'll have something to show for the money 
and {Шеге be enough left for a holiday in Scotland or 
Cornwall, while your wife'll benefit for the rest of her Ше.” 

What the Electrical Man Said. 

Over a bottle of wine, paid for by Mr. Ordinaire, the 
electrical man developed the idea. He talked cooking by 
electricity, heating by electricity, electric vacuum cleaners, 
electric irons, electric toasters, and so on. In fact, he 
talked a good deal. Мете not going to report 
what he said, but he got Mr. Ordinaire interested. 
Mr. Ordinaire invited the electrical man to dinner, 
and Mrs. Ordinaire was there too. The electrical man 
talked a lot more and this time he got Mrs. Ordinaire 
interested. She didn't want to go to the South of France or 
Switzerland or even Timbuctoo. She wanted a house she 
could run without difficulty and have at least her after- 
noons free. It was the dirt that worried her so ; everything 
was spoilt. She began to look as if she were going to 
cry. For Mrs. Ordinaire liked her house to look nice. 


Why the House Had to be Rebuilt. 

Well! to cut a long story short the electrical man 
hooked his fish and then the trouble began. At first the 
Ordinaires had great fun buying the apparatus. It wassuch 
jolly stuff and so convenient. But the architect who had 
designed and the builder who had built and the contractor 
who had wired the house had never thought of anyone 
using electricity for anything but lighting and so the only 
thing was, so to speak, to rub it out.and do it again. 
When the legacy had arrived the house wanted re-decor- 
ating, when the contractors had finished with it it badly 
wanted re-decorating. In fact, at one period in the 
proceedings Mrs. Ordinaire, whom fatigue had made 
pessimistic, thought it would want rebuilding. 

Mrs. Ordinaire's New Servant. . 

However, all came right in the end. Once more the 
house looked spick and span and now it is an “ all-electric ” 
house it will always look spick and span. Mr. Ordinaire still 
catches the 8.ro, but he does it without rush and brain 
fag. . Mrs. Ordinaire still cooks the breakfast and dinner 
and lunch, and sweeps and cleans and shops. But now 
she has a servant. That servant's name is electricity. 
This servant works all day and all night if necessary ; 
and is cheap and willing, and never gives notice. This 
servant is there when it's wanted and not otherwise. Little 
wonder that Mrs. Ordinaire is as pretty as ever she was 
and is getting—well, shall we say “ plump.” 

The Moral of it All. ! 

Now, what is the moral of all this? There are two. 
One is : Use electricity and save trouble. Another is : 
Wire houses properly when they are built and save trouble 
and money in the long run. Now the latter is a problem 
for electrical engineers. How is it best to be done? 
Electrical engineers must think about that and tell us 
before March 29th, 1922. You will remember what we said 
last week about offering prizes for the best design for the 
wiring scheme of an all-electric house. Well! the offer still 
stands. What are you going to do about it ? Think it over! 


December 15, 1922—The Electrician 


683 


The Possibilities of Tanman by Underground Cables 
at 100 000-150 000 V." | 


By A. M. TAYLOR. 


While there may be large areas where Overhead high 
voltage transmission will be practicable, the method could 
hardly be adopted in the vicinity of large towns. If under- 
ground cables at such voltages could be used, wayleaves 
might be obtained over existing trunk lines of railways, and 
the cost of transmission reduced to a figure comparable with 
that of overhead lines. The use of underground methods, 
therefore, deserves consideration. 


Limitations of Three Core Cables. 


The.limitations to the use of three core concentric cables 
are known. At тоо ooo V it is almost impossible to get the 
necessary depth of tnsulation with an overall diameter of 
4 in. Hence, three single core cables for three phase trans- 
mission have been suggested. At roo ooo У, бо ~ and un- 
armoured cables with continuously earthed lead sheathing, 
and cables not more than 6 in. apart, the loss due to eddy 
currents necd not exceed ro per cent. of the 1*R loss in copper 
alone. Thus, with 5 pe: cent. copper loss the increase in 
total losses is only o'5 per cent. of the total power. A system 
on the separated phase principle (the six-phase/three- 
phase system) devised by the author permits the pressure 


yn) 


Primaries supplying the 
3 hexagons 39s) 


represents 30 ooo V, the voltage between the innermost core 
of each cable and the intermediate core, and also between 
intermediate and outer core. The voltage between outer 
core and lead sheath can be shown to be only 17 8oo V (or, 
if desired, only 15000 V). The cable shown in section in 
Fig. 2 is so designed that the maximum voltage gradient on 
the innermost core will not exceed 38 ооо V per cm. On 
the middle and outermost cores it will be 29 ooo V per cm. 
and 20000 V per cm. respectively. The arrangement of 
the six-phase hexagons shown in Fig. 3 is considered a nearly 
ideal way of distributing the potentials. 

The general scheme is illustrated in Fig. І, where A, B, 
and C represent the principal transmission. By establishing 
one or two substations of small capacity along a long line 
it is practicable to feed in capacity currents for the different 
insulation rings of the cable, and to transmit this current 
at the full roo ooo V, re-transforming it to the local voltages 
required. | 

i Advantages of the Six-Phaee System. 

Apart from the point of view of distribution of potentials 
between the cores, the employment of a six-phase system, 
carried from each limb of the principal three-phase trans- 
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Fic. I.-—CONNECTIONS AT THE STEP-UP END. 


SEQUENCE OF OPERATIONS ON REDUCED LOAD. 


' 


(1) OU switch of transformer P, is tripped and, if faulty, the hexagon of the faulty 


circuit is disconnected. 

(8) Hexagon No. 1 is removed. 

(4) Hexagon No. 2 is removed. 

(5) Hexagon No. 3 is left in. 
between outermost core and earth being reduced to 18 ooo V, 
with roo ooo V transmission, and there are other advantages. 
The transmission of 50 ooo kW, with 40 per cent. load factor, 
a distance of 30 miles is assumed. Plain copper voltage drop 
can be kept down to 24 per cent. of total power, or 21 per cent. 
including lead sheath loss. 


Grading and Potential Gradieate. 


As a preliminary to a description of his method the author 
discusses the grading of cables and potential gradients. Any 
method that relieves the potential gradients in sections next 
to the core is beneficial, even if this occurs at the expense 
of sections nearer the circumference. The author shows the 
remarkable effect upon the diameter of the cable of intro- 
ducing metallic intersheaths and forcing these to work at 
such potential differences between each consecutive pair 
that the maximum voltage gradient is maintained more or 
less constant throughout. The result of this is that the 
whole of the 69 200 V is absorbed within a radius of 4} cm. 
The nature of the author's six-phase/three-phase systems will 
be understood from Figs, 1 to 3. Fig. 2 shows the cables 
in detail, Fig. 3 one of the three small six-phase systems or 
“ hexagons.” This consists of a '' bank ” of the secondaries 
of a step-up transformer, coupled in '' double star ” to give 
voltages in six-phase relation. Each chord of the hexagon 


* Abstract of a paper read before the Institution of Electrical 
Engineers. | - 


Earth switch is kept from neutral point Q of hexagons to earth. 


former system, has the merit of providing a system of heavy 
cores, incapable of fusing under heavy capacity currents. 
In addition, it uses all the cores equally for the passage of 
heavy load currents without seriously diminished voltage 
on each circuit. Increased reliability in operation is obtained 
from the system, as illustrated in Fig. r. Thus, if the two 
cables attached to phase A both failed, the two remaining 
six-phase systems may continue to work. The sectionalising 
of the system also provides a means (1) of insuring regulation 
, Without the use of rotary condensers, and (2) greatly reducing 
the charging current of the line at light loads. Yet another 
advantage is that the three independent six-phase systems 
permit of repair work being done to the outer sheath without 
material interruption of the supply. 

The hysteresis loss on the roo ooo V three-phase /six-phase 
system is only about 1:8 per cent. on a 30-mile line. The 
regulation voltage drop in а тоо ooo V 30-mile line (discussed 
in an appendix to the original paper) is 4:5 per cent., with a 
total amount of copper of 460 tons, costing, say, £41 400. 
Similarly, in the case of a 30 ooo V line copper would involve 
an outlay of £180 ooo. The resistance drop is 3:3 per cent., 
the reactance drop 1-6 per cent., the capacity rise about 1 per 
cent.—i.e., a total regulation on the line alone of 5-9 per cent. 
Adding 44 per cent. for step-up transformers and зі per cent. 
for step-down transformers, we have a total of 13:9 per cent., 
which is rather high for satisfactory regulation. On the 
other hand, by adopting 100000 V and using single core 
cables, the total regulation is only 12} per cent. By suitably 
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fixing the declared voltage this may be reduced to 6} per cent. ; 
but even this value is high, and special improving devices may 
be'desirable. 
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The Conclusions Arrived at. 

To sum up, the system offers the following advantages over 
any other system employing three phases (30000 V) in a 
single cable, and over other systems emploving single core 
cables :— 

I. The separation of the (principal) phases carries with it 
a much greater freedom from complete short circuits. 
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2. The possibility of the virtual elimination of all faults 
except?jthose to earth, and the reduction of interruptions 
caused, by these latter to such a degree that the working of the 
system is not seriously affected. 

3. The introduction of the penultimate lead sheath, whereby 
it is rendered possible to continue working even with a damaged 
cable. 

4. The double reliability offered by having two cables per 
(principal) phase ; being approximately equivalent to a spare 
cable, and, in the case of a single core 100 000 V system, to two 
spare cables. | 

5. The capacity current neutralizes the lagging component 
of the load current (on a 30-miles line), and completely 
eliminates the reactance drop in the line at full load, due to 
this component traversing the same (the power factor of the 
load =0-8). 


OL == 
3000V 


\ 
123000-volt supply \, 
(Single phase) ^^ 


FIG. 3.—ARRANGEMENT OF COMBINED SIX-PHASE AND SINGLE 
PHASE SUPPLY (FOR RAILWAYS). 


6. The gain effected in the performance of the insulation by 
the use of intersheaths. 

7. The reduction in the capacity current at light loads, or 
when starting up, as compared with that in the roo ooo V 
single core cable system or the 30 ooo V system. 

8. The improvement in step-up and step-down transformer 
and line ''regulation," as compared with that in three core 
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cable systems operating at 30 ooo V, or single core systems 
operating at roo ooo V. 

9. The improvement in the hysteresis loss at lighter loads, 
as compared with single core 100 ooo V systems or 30 ooo V 
systems. 

то. The limitation of initial capital outlay to the natural 
growth of the load. 

II. As compared with a single-core 100 ooo V cable, or a 
30 ooo V cable, there is no waste space in the centre of the 
cable. 

12. Assuming that the line can be made self exciting, the 
difficulty in connection with feeding the capacity currents to 
the line disappears and very much longer transmissions can 
be attempted than would otherwise be practicable. In fact, 
the disadvantage, as compared with direct current, largely 
disappears, and the two appear on a substantial equality— 
at any rate as regards line regulation. 

As compared with 30 ooo V three core cables, there are the 
following disadvantages :— 

I. Owing to the separation of the phases, the power factor 
of the load is more marked on line regulation, at any voltage 
less than 100 ооо. 

2. The induced currents in the lead sheathing are consider- 
ably increased where the cable centres cannot be kept within 
6 or 7 in. | 

3. The cost of the cable is higher, for equal copper section, 
due to the extra lead sheathing required and to the triple 
impregnation needed for the three insulations. 


Review. 


Boiler Plant Testing By David BnowNrre. (London: 
Chapman and Hall) Pp. х +168. 105. 6d. net. 


On the title page of this book the author succinctly describes 
it as “a criticism of the present boiler testing codes and 
suggestions for an improved international code." Amongst 
his qualifications for the róle of candid critic is the very 
important one of lengthy experience in boiler testing. In 
this country the author’s firm has in the past twelve years— 
with a view to re-organisation—closely investigated and 
tested the working of about 500 boiler installations, as well as 
inspected a further 2 voo plants. The results of the twelve 
years’ experience as recorded will be an unpalatable revelation 
to those accustomed to the conditions prevailing in large 
electrical power stations. Observations in the course of the 
reviewer's professional life bear out in a very general way 
the author's more exact findings. 

The true average net working efficiency of 400 tests ot 
representative plants used in various industries is said to be 
58 per cent., with a maximum of over 82 per cent. and a 
minimum of 32°5 рег cent. If the average could be raised to 
75 per cent. quite a large portion of the 90 millions of tons of 
coal used per annum for steam generation would be set free 
for the country's export trade. But toobtain this 75 percent. 
marked care and common sense in operation are essentials, and 
radical alteration of many plants is imperative—and the latter 
may involve initially large capital expenditure. Particulars 
of existing colliery and associated equipment in some of the 


detailed records savour more of the days of Newcomen and 


Watt than of the twentieth century. 

The book is divided into four sections, in which the subject 
is very clearly treated. About one-third of the text deals 
with the results at present being obtained from boiler plants 
in general, and is illuminative (though depressing) in its 
critical analysis. Almost one-half of the text is devoted to 
a criticism, point by point, of the existing codes, regulations 
and suggestions formulated by the English, American and 
French Engineering Societies respectively, and to suggestions 
by the author for an improved code for international service, . 
including new features which, in the light of further discussion 
and investigation, might with advantage be incorporated in 
the suggested improved code. A further 20 pages is allotted 
to the design of report sheets. To those engineers responsible 
for the design and running of boiler plants this work, both as 
a whole and in detail, is well worth serious consideration. 

A. CRUICKSHANK. 


We are informed by Mr. W. E. Косекѕ that in his remarks in 
the discussion on the late Dr. Kapp's Paper on the '' Improvement 
of Power Factor’’ he said that “at less than боо V condensers 
were not a commercial proposition," and not that ‘“‘ боо V con- 
densers were not a commercial proposition," as reported by us. 
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The Institution of Electrical Engineers. 


At the meeting of the Institution of Electrical Engineers 
on Thursday, December 7th, the PRESIDENT said the Council 
had received a letter from Colonel Crompton dealing with the 
recent meeting of the International Electrotechnical Com- 
mission at Geneva. Colonel Crompton wrote :— 

“ As honorary Secretary of the I.E.C., I intended to have attended 
your Council meeting on Thursday to inform you on behalf of the 
I.E.C., of the very considerable and useful part taken by your 
past-presidents, Sir Richard Glazebrook and Mr. Roger Smith, and 
the members of the British delegation of electrical enginecrs who 
attended the plenary meeting of the I.E.C. at Geneva which 
commenced on Monday, November 20, and sat until the following 
Saturday. Very satisfactory progress was made in the International 
rating of electrical machinery, and the standardisation of symbols 
and other matters of international importance.” 

This, said the PRESIDENT, seemed to be a very successful 
result of the work of the British delegates. 


Dr. Fleming Returns Thanks. 

The PRESIDENT then called upon Dr. J. A. Fleming, F.R.S., 
to make a few remarks, and Dr. FLEMING expressed his 
appreciation of the honour done him in electing him an 
honorary member of the Institution, in terms similar to those 
used in the letter which was read at the last meeting of the 
Institution. 

A Paper by Mr. A. M. Taylor on “The Possibilities of 
Transmission by Underground Cables at тоо 000-150 ооо V "' 
was then read. This will be found in abstract on another 
page of this issue, 


Three Phase Preferable to Single Phase. 

Mr. C. P. SPARKS, in opening the discussion, said the problem 
set by the author was a straight end to end transmission of 
50 ооо kW for 30 miles at тоо ooo V underground, and three 
core cable was compared with single core cable for the purpose. 
The case was not usual in this country. If straight transmis- 
sions had to be dealt with they should be overhead three- 
phase rather than three-phase or single-phase underground. 
When the Deptford cable was laid by Mr. Ferranti in 1887, 
the thickness of the dielectric was { in., and the pressure 
Io ooo V. The 33 000 V in use at Birmingham had the same 
thickness of dielectric. That was an enormous advance. For 
a 40 ooo V transmission the author could get what he wanted 
by three-phase at half the cost of the single core cable system 
proposed. As an engineer what he wanted to see was 
armoured cable. 


Compressed Air «s an Insulator. 


Dr. J. A. FLEMING said that if ihe electrification 
of main line railways was to take place, the question of 
transmission underground at high pressures would have to be 
considered. The problem would then be one of high dielectric 
strength versus dielectric constant, Unfortunately an insu- 
lator which gave a high dielectric strength also had a high 
dielectric constant and gave a large capacity current, The 
one exception was compressed air. He suggested, therefore, 
that experiments should be carried out by some enterprising 
cable maker with compressed air at from тоо to 150 lbs. 
pressure. It might be possible to run cables in steel tubes, in 
which case the dielectric strength, taking air at тоо Ibs., 
would be доо kV per cm. which was much better than 
could be obtained with impregnated jute or hemp. There 
should be no difficulty in preventing leakage of the com- 
pressed air, although, as a matter of fact, a slight leak might 
be an advantage in kecping out moist air and getting rid of 
the ionised air. Theonly point was whether ionisation would 
take place to such an extent as to break down the insulation. 

Mr. C. J. BEAVER thought the author's demands upon cable 
makers in the matter of stress were not at all exorbitant, 
although he believed the author had had some misgivings 
whether his cable could be made without endangering the 
efficiency of the insulation owing to the heat which would have 
to be applied in the impregnation of the final section of the 
insulation. But there was a method evolved by himself as 
long ago as 1897 and used by his company ever since. И 
consisted in impregnating the paper as a preliminary process 
and then cutting it into the necessary strips and applving it 
in that form to the conductor. In that way any danger to 
the physical condition of other parts was avoided and the 
risk of the ionisation of gas and air in the walls of the dielectric 
was much reduced. 


Capacity Current Difficulties. 
Mr. P. V. HUNTER had some difficulty in making up his 


mind just what the author had in view in putting forward 
this scheme. The proposal was speculative and any com- 
parisons had tberefore also to be speculative; it would be 
safe to say that a 66 ooo V three core cable running at 24 times 
the current density proposed by the author would be a great 
deal less speculative than the cable proposed. If the author 
had made calculations on this basis his saving of £500 ooo 
would have completely disappeared. He did not think the 
proposals in the paper the least bit practical and no scheme 
whicb was limited to a straight transmission would be practi- 
cable. If thescheme were applied to any kind of high pressure 
distribution network, the switching complications would be 
appalling and the serious difficulty of capacity current would 
have to be overcome. Attempts were made to limit the stress 
in the dielectric and employ it more usefully by running at a 
constant stress throughout. That meant that in the case of 
single core cables the mass of the dielectric near the outer 
periphery had to have its stress increased and the result was an 
enormous increase in the capacity current. It was therefore 
natural that the author should attempt to eliminate the 
capacity current entirely. As regards the use of intersheaths, 
the function of the hexagons was purely a subterfuge for 
making the intersheaths do useful work. 


Solving the Problem by D.C. 


Mr. J. S. HicHFIELD thought the system in the Paper 
added to the well-known complications of transmitting 
electricity by alternating current, and it made him feel all 
the more that we should generate and transform d.c. . As 
regards the use of compressed air as an insulator, some years 
ago when he was working a good deal on the possible use of 
direct current for high tension generation, several lengths of 
cable were laid in 4 in. tubes with compressed air at 150 Ibs. 
as the insulator. There was an insulator at each of the joints 
of the tubing and there was no difficulty in putting 60 ooo V 
between the conductor and the outside of the tube. 


The Author's Principles ? 


Mr. P. DuNSHEATH bad some difficulty in understanding 
what the author's principles were, and indicated other methods 
of arriving at what the author apparently was aiming for, 
but in a less complicated and cbeaper manner. He agreed 
that single core cables had great possibilities, but they were 
not applicable in connection with the system put forward in 
the Paper. He did not think intersheaths were as effective 
as they had been considered. He had been working on the 
development of three core cables for high pressures and had 
found that with reasonable stresses it was possible to transmit 
the.whole of the power in the author's problem, over three 
three core cables with an outside diameter of 4:5 in. Such a 
cable could have three plain cables or each cable could be 
separately lead sheathed. Taking the annual losses on the 
author's three-phase /six-phase system, they got 9 900 000 kWh, 
with the plain three core type which he had mentioned the 
total losses would be 6 300 ooo kWh, whilst with each of the 
three cables separately lead sheathed, the annual loss would 
be 7009000 kWh. Further, the cost in the latter two cases 
would be less than the author's system. His figures were 
based on actual experiments carried out during the past six 
months on actual cables made in this way. 


Single Core Cables Quite Safe. 


Dr. W. Cramp thought it was perfectly safe to use single 
cables lead covered for alternating current. The loss which 
the author had taken in the Paper was really in excess of what 
he was likely to mect with in practice, and experiments now 
being carried out seemed to show that the loss even in a single- 
phase armoured cable was very much less than that which 
would appear to be the case from calculation. 


The Author's Reply. 


Mr. A. M. TAYLOR in his reply said that both Mr. Sparks and 
Mr. Dunsheath who had suggested that the problemin the paper 
could be done better with three three core cables, had carefully 
avoided the question of the value of the copper put into the 
cable. He knew this line of attack would be made upon the 
Paper and he had devoted some space to showing the enormous 
importance of every I per cent. loss. None of the critics had 
referred to that part of the paper and he therefore presumed 
it was conceded. (Mr. SPARKS, amid some laughter, said 
“ М№о.”) 
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Leicester and Electricity Supply. 
Rapid Progress After Slow Beginnings. 


The history of electricity supply in Leicester is not without 
its interesting side. Leicester was one of those places where 
the attempt was made to run the electricity and gas under- 
takings under the same management. The result was that 
when a station was built at Aylestone in 1894 it was erected 
on the gasworks site, was managed by Mr.- Alfred Colson, who 
was known as the Gas and Electric Lighting Engineer, and 
was controlled bv a body styled the Gas and Electric Lighting 
Committee. This arrangement continued until тото, when 
the Tramways Committee took over the Electricity Depart- 
ment and was re-named the Tramways and Electricity 
Committee. 

But as the original electricity supply was single phase 
alternating, in 1904 the Tramways Committee had had to 
erect a generating station at Lero for supplying the tramways, 


and from this station in 1908 special mains were 
laid to supply power consumers, thus making what is 


called on the Continent a mélange. The alteration in control 
and the enterprising management of Mr. T. R. Smith, who 
took over the management of the undertaking in r9rr, 
however, changed all that, and such satisfactory developments 
have taken place that not only have extensions to both the 
tramway and lighting stations been necessary, but a new station 
has had to be built at Aylestone, which was opened last 
Friday by the Chairman of the Electricity Committee, Alder- 
man Flint, O.B.E. This station is the direct result of a report 
made by Mr. C. H. Wordingham in 1917. Mr. Wordingham 
also prepared the specifications, but the erection of the station 
was carried out under Mr. Smith's supervision. Mil 


Details of thejSite., 


The site chosen is on the right bank of the canalised River 
Soar, in a position favourable for the delivery of coal both by 
rail and water, and for the supply of water for condensing 
purposes. Work was started in May of last year, and the 
portion of the power station now completed accommodates 
one 10000 kW turbo-generator with the necessary steam- 
raising and auxiliary plant, but there is space available for 
extensions until a total capacity of 65 ooo kW is reached. 

With regard to cooling water, which some experts think 


the deciding'factor in the choice of power station sites, there 
already existed some 200 yds. up stream from the power 
house a large weir running diagonally across the river for a 
length of about 500 ft. The cooling effect of the weir as well 
as that of the river water itself has therefore been utilised in 
the following way. A 60 in. diameter intake pipe has been 
constructed from the river bank at the far corner of the site 
to a screening pit which is connected to the condensers. 
After passing through the condensers the water is pumped 


2.— THE 10000 KW TURBO-ALTERNATOR, 


out into an open discharge culvert which runs from the pump 
house along the river bank to a point above the weir, where 
there exists a large open expanse of water. The second 
intake has been constructed about halfway between the weir 
and the first intake with the object of dealing with the water 


Fic. 1.—CoaL WAGGON TIPPLER. 
at times of flood, when the difference of level between the two 
sides of the weir is slight. 


Coal Handling Arrangements, 
Coal is delivered to the site either by rail along a special 
siding or else by rivér to a ferro-concrete wharf.  Rail-borne 
coal is unloaded by a Mitchell tippler, of which we give an 


ALTERNATOR END 


illustration (Fig. 1), and the river-borne coal by means of a 
grab crane which loads the railway trucks, which also are 
dealt with by the tippler. A belt conveyor takes the coal to 
the various bunkers, whence it passes through automatic 
weighers down chutes to the stoker feed hoppers on the 
boilers. The ashes are discharged into standard gauge 
wagons, which are drawn away to a tipping position on the 
site by means of a specially designed steam storage loco- 
motive, 


December 15, 1922 


Steam-Raising and Generating Plant. 


The boiler-room plant consists at present of four B. and W. 
boilers, each with a capacity of 45 ooo lb. per hour, generating 
steam at 275 lb. per sq. in. and at a‘total temperature of 
700? F. Each boiler unit is fitted with an integral super- 
heater and superimposed steel tube economiser. There are 
three mechanical stokers of the chain grate type to each 
boiler unit, while an instrument board enables the operating 
staff to obtain the most economical working of the plant 
is to be provided, but is not yet in position. Balanced 
draught is employed when low-grade fuel is being con- 
sumed, and natural draught when higher grade fuel is 
employed. | 

The ro ooo kW impulse turbine which is coupled up to a 
6 600 V alternator supplying 3-phase current at 50 periods is 
illustrated in Fig. 2. It is supplied with cooled air from a 
closed circuit air cooler installed immediately below in the 
concrete foundations, and is built with surface condenser, 
extraction pumps, circulating water pumps, and so on. The 
condensed steam is passed through a closed feed system io 
provide the boilers with pure feed water. The make-up feed 
is supplied from a Prache and Bouillon automatic self-cleaning 


Fic. 3.—IN THE BoiLER HOUSE. 


evaporating plant. The condenser is of W. H. Allen, Son and 
Co.'s construction. 


A Separate Switch House. 


An interesting feature of the station is the arrangement of 
the oil-break switches and other apparatus necessary for 
controlling the electrical output. Its layout in relation to 
the rest of the station and the plan adopted is of the most 
x tud d character. The whole of the high-tension switch- 
gear is contained in a separate building, a short distance from 
the turbine room, and the oil switches are operated electrically 
from a control room situated in an annexe overlooking the 
turbine room. In the switch house itself the E.H.T. switches 
are arranged in separate cubicles, each provided with a pair 
of iron doors in the external walls of the building, through 
which alone access can be obtained to them. A subway 
between the turbine house and the switch house serves to 
carry the whole of the cables and control wiring, and is of 
ample size to permit of working or inspection in complete 
comfort. 

The main contractors for this station were the English 
Electric Co., to whom we are indebted for a number of details 
of the plant and for the photographs illustrating this 
article. 

We ought to add that the developments at the selling end 
of the undertaking equal, if they do not exceed, those at the 
generating end. A showroom has been established in one of 
the main streets of the town, and special efforts are made to 
push the use of all kinds of domestic electric apparatus. The 
ordinary lighting tariff is 7d., with 14d. for heating and 
cooking, or a two-rate tariff of ys. per lampholder per annum, 
charged on 75 per cent. of the lampholders installed; plus 1d. 
per kWh, is available. 
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Exhibition of 10 kW Vacuum Tubes. 


Before the meeting of the Institution of Electrical Engineers 
last week, an exhibition of 10 kW VACUUM TUBES was given by 
the President. The vacuum tubes shown are, of course, recent 
developments .of the original thermionic rectifying valve, 
made by Dr. Fleming, and the forerunners of more extra- 
ordinary developments with which we dealt in our last issue. 

The large 10 kW tubes are used for radio transmission, and 
are of two types, the rectifier (2 electrodes) and the oscillator 
or amplifier (3 electrodes). The differences between these two 
types is that in the rectifier the third electrode (the grid) is 
omitted. A special feature of these tubes is the water-cooled 
anode consisting of a copper tube, which is fused to the glass 
bulb by means of a special copper-glass seal. This joint is 
gas tight, and is unaffected by the heating and cooling occur- 
ring both during manufacture and operatfon. When in 
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FILAMENT, GRID AND ANODE OF THREE ELECTRODE 
TUBE BEFORE ASSEMBLY. 


service the tube is mounted so that the anode is surrounded 
by a metal jacket through which cooling water circulates. 

A further exhibit showed the detailed assembly of the 
filament, grid and anode, the nature of the copper-glass joint 
upon the latter being readily seen. The above noted features 
of these tubes can be well seen in the attached photograph, 
which shows the filament, grid, and anode before final 
assembly of the three electrode tube. | 

The following are the characteristics of the ro kW tube :— 
Normal filament current, 24:5 A; normal filament voltage, 
32 V; normal plate voltage, ro ooo V ; power taken by tube 
(including losses in tube), 15 kW ; and output power delivered 
from tube, ro kW. | 


H. W. Sullivan (Ltd.). 


On Friday last a little dinner was held at Frascati's to celebrate 
the conversion of Mr. H. W. Sullivan into a private company under 
the style of H. W. SurLivAN (Ltp.). About forty were present, 
including five employees who have been with Mr. Sullivan since he 
started in business for himself, twenty-one years ago. The step 
has been taken to relieve Mr. Sullivan of detailed responsibility, but 
heis anxious, as he pointed out, it should not mean any weakening of 
the close contact that has existed between him and his employees. 
It was announced that from January 1, 1923, the firm will pay the 
employees as well as its own contributions to the National 
Insurance Scheme. 


688 . 


The Electrician—December x5, 1922 


Broadcasting : The Acoustical Problem. 


From а Correspondent. 


At the present time the term ''broadcasting " is being 
employed to represent the broadcasting by wireless of speech 
and music. The electrical transmission of speech and music 
is fundamentally a telephone problem. As readers of THE 
ELECTRICIAN are doubtless aware, in telephony the problem 
starts at the point of input, for it is necessary if the speech is 
to be finally articulate that the transmitter must transfer 
the speech energy into electrical energy in such a way as to 
cause as little ultimate distortion as possible. All apparatus 
of an electrical character through which the current flows 
tends to distort speech, and the many ways in which this 
distortion has been reduced are largely the work of the tele- 
phone engineer. It is a pity that in the art of telephony the 
distortions introduced by the transmitting and receiving ends 
have not been so widely known as have been those introduced 
by the line. In wireless telephony, however, we have a '' line ” 
made up of space and a pure carrier wave which to all intents 
and purposes can be regarded as distortionless. It is in the 
art of modulating that wave in accordance with the impressed 
speech, and demodulating it so that the received speech may 
be perfectly true and natural, that the difficulties lie ; and 
it is to the knowledge gained in the telephone field that one 
must look for help in the solution of these difficulties. 


The Essentials of a Broadcasting Transmitter. 


Consider, for example, the essentials of a broadcasting. 


transmitter, which are that it should be perfectly faithful 
over a range of frequencies which are rather higher than is 
necessary for telephone purposes. Very good speech can be 
transmitted with frequencies ranging from about 400 to 2 400, 
but if music is to be transmitted satisfactorily then the range 
of frequencies should be considerably higher. 

Further, the broadcasting art demands that people used 
to public speaking and performing should perform in front of 
a telephone transmitter. If this transmitter is of the normal 
type it must be held within a few inches of the mouth, and 
then the novelty of the surroundings, plus the prominence 
of the obstruction must necessarily interfere with the quality 
of the performance. These considerations all go to show that 
for successful broadcasting it is necessary to have a trans- 
mitter which shall be perfectly faithful over a wide range of 
frequencies, and of such sensitivity as will enable artists and 
others to perform at a distance of three or four feet from it. 
Fortunately such an instrument has now been devised and is 
in actual operation at the Birmingham broadcasting station 
at this moment. 

Again, it is not only necessary to have the transmitter 
responding absolutely faithfully, but to have such electrical 
equipment as will modulate the carrier wave with equal 
faithfulness, and with such completion as will give the maxi- 
mum range for the power used. The development and con- 
struction of vacuum-tube power amplifiers capable of handling 
the large amount of power without any distortion, is one of 
the most wonderful developments of modern times, but this 
cannot, of course, be dealt with here. Successful wireless 
broadcasting is not reached when a station is erected, even 
granting that the station be perfect, because the radiated 
energy has to be received and converted back into sound- 
waves before reaching the listeners’ ears. This re-conversion 
again represents much tclephonic research. 


Some Drawbacks to Good Broadcaeting. 

It is rather unfortunate that most of the development in 
the wireless art up to date has taken place around the trans- 
mission of Morse or allied signals, because the reception of 
such signals is possible with apparatus which might be found 
very unsuitable for the proper reception of sounds varying 
over wide frequencies. For example, it is a well-known fact 
that the method of increasing the sensitivity of a receiving set 
by feeding back part of the output into the input of a ther- 
mionic valve considerably increases its sensitivity; but, whilst 
doing so, it unfortunately changes its sensitivity with frequency 
so that the fine articulation is somewhat impaired. There- 
fore, whilst eminently suitable for telegraphy, this method 
should not be used for telephony. 


Trensformer Design. 

Again the design of transformers plays a fundamental part, 
because unless these are so designed that their ratio of trans- 
formation at audio-frequencies is nearly constant over wide 
ranges, distortion results. Receivers, too, whether of the 
small head type or of the loud-speaking type, are liable to 


introduce distortion. For example, it is a common fact 
that the diaphragms of ordinary small receivers have a tendency 
to resanate round 800. It follows, therefore, that every time 
a singer or a musical instrument emits a note somewhere 
near this frequency, distortion occurs. This is even more 
apparent in loud speakers than in ordinary instruments. A 
very large amount of work has been done to design really 
efficient loud speakers, so that the tendency for diaphragms 
to resonate at any frequency has been reduced to a minimum. 
The same careful design has had to be applied to the power 
amplifiers used to drive them, asit is obvious that any increase 
of power at any one frequency as against another would cause 
distortion. E 
Details of the Horne. 

It would not be fair to leave the subject of loud speakers 
were not something said about horns. Until it was desired 
that speech should be amplified by means of horns, very 
litle attention was paid to their acoustical properties. The 
most recent research shows, however, that very. few horns 
used for the purpose of amplifying sounds produced by electrical 
or other apparatus are really perfect; the tendency. being 
for them to very much over-accentuate certain notes through 
resonance. 


It is fortunately possible at this moment to say that practi- | 


cally all these difficulties have now been overcome, and it is 
suggested that anybody who has any doubts should take a 
very carefully designed receiving set and listen to a thoroughly 
well designed broadcasting station, as, for example, Birming. 
ham. 
Running a Broadcasting Station. | 

Finally, the subject of broadcasting would not be complete 
were no reference made to the ability required to run a station. 
As the Post Office regulations demand that after each period 
a station should be closed down for two minutes, it is 
essential that that time be maintained, as otherwise it is very 
irksome to those listening in to sit in immediate expectation 
of the continuance of the programme and to be disappointed 
moment by moment. There must also be considerable skill 
on the part of those whose duty it is to select and carry out 
these performances. Until artists as a whole get used to 
performing in comparatively small rooms, which must be 
artificially damped to kill all acoustical resonance, and yet give 
their best under conditions which are the exact opposite of 
those to which they have been accustomed—that is, in front 
of large, enthusiastic audiences in good resonating halls— 
broadcasting will still fall short, and may only be immediately 
mitigated by choosing the artists whose temperament is least 
affected by the unusual conditions. : 


Industrial League and Council. 
Propoeed Amalgamation with Similar Body. 


Speaking at the annual meeting of the INDUSTRIAL LEAGUE AND 
CouNciL last week, Lord BURNHAM said that the work of that body 
was to supplement the more formal activities of the Joint Industrial 
Councils. The National Alliance of Employers and Employed, 
like their organisation, had done good service, and he thought al} 
present would be glad to know that negotiations were at present 
on foot for the amalgamation of the two bodies. It was highly 
desirable that all work of this kind should be co-related and all 
possible overlapping avoided. He hoped that before the end of the 
year it would be possible to say that the two bodies had become one. 

The BisHoP OF BIRMINGHAM, who presided at the annual dinner 
following the meeting, said that the League had clearly proved 
that extremism was not English, and that industrial prosperity was 
impossible without industrial unity. Sir WILLIAM NOBLE said that 
there must be mutual respect and confidence between employers an 
employed if prosperity were to return, and these could only be 
brought about and suspicion removed by frequent and frank con- 
ferences of both sides. Of the causes of industrial unrest, and the 
difficulties which must be overcome, he unhesitatingly put in the 
first place the soul-destroying fear of unemployment. The me 
had come for those responsible for industry, employers and em- 
ploved together, to deal with this matter and to provide for those 
who were necessary and available in times of prosperity but ye 
dispersed in times of adversity. He was quite convinced th? 
some scheme could be evolved that would not be an undue charg" 
upon industry, but which would, in some measure, provide ta 
recurring depressions. COLONEL JOHN WARD said he would like he 
see applied to our internal affairs and industrial disputes t : 
principles of the League of Nations, and there should be som 
great organisation to compel reason to prevail. The Council coU 
do a wonderful work in informing public opinion. 
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Colwyn Bay’s New Electricity Supply Station. 
By Our NORTH WALES CORRESPONDENT. 


The new electricity supply station of the Colwyn Bay 
Urban District Council was opened formally on Thursday, 
November 30th, when Lord Colwyn, in the presence of a 
numerous and influential gathering of invited guests, started 
up one of the new motor convertor sets, by switching on 
current at 6600 V from Dolgarrog. Colwyn Bay is thus 
the first of the larger seaside towns of North Wales to receive 
its supply in bulk under the new scheme of distribution, from 
the central generating station at Dolgarrog. 

The water power developments in North Wales upon which 
the scheme of distribution for the North Wales Supply Area 
is based, have been fully described in the article which 
appeared in the issue of THE ELECTRICIAN for July 21st, 
1922. The new electricity supply station at Colwyn Bay has 
been erected on the site of the old Fire Station in Ivy Street 
in the heart of the town, and is designed ultimately to accom- 
modate four 500 kW sets. The present installation consists 
of one 500 kW motor generator and one 300 kW motor 
generator supplied by Bruce Peebles and Co., and two 125 kW 
sets which have been purchased from the Rochdale Corpora- 
tion. We give herewith a photograph of the interior of the 
station. 


VIEW IN THE NEW SUB-STATION AT COLWYN Bay. 


The h.t. feeder cables which carry the 6 600 V current are 
arranged in subways along the main wall of the north side 
of the building, while the Lt. switchboard is erected on the 
south side, the cables and connections being run on suitable 
supports on the subway wall. The e.h.t. switch gear is of 
Reyrolle and Co. type, with the following units : Two feeder 
units, one inter-connecting unit, four machine units. Each of 
the latter are of sufficient capacity to supply 500 kW and are 
provided with the necessary instruments mounted above the 
switch units, The e.h.t. machine connections are led through 
earthenware ducts to the various machines, and are equipped 
with Merz-Price protection gear. 

The lt. switch gear comprises five machine panels (one 
spare), each -of 500 kW capacity. The machine panels 
are complete with lighting and traction bus bars, the change 
over gear being arranged by shutter type plug and 
switch interlock. This allows for the machine being auto- 
matically compounded for a traction load. The four feeder 
panels have provision for eight feeder cables of o'5 and 
0°25 54. in. capacity, with double pole switches to each. 
These are mechanically interlocked and provided with the 
necessary ammeters. The voltmeters for the generating and 
feeder lines are swung at each end of the board, with selector 
switches attached. 

The centre summation panel is for total output, and contains 
the necessary watt-hour meters, recording instruments, and 
earth switches. The connections to the feeder terminal 
boxes in the subways are taken from the back of the board. 
The distribution system in Colwyn Bay is a three-wire direct 
current one, with a pressure of 440 V between the outers and 
220 V between either outer and the neutral wire. 

'The new station and cables cost about /50,000. 
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Power Factor Improvement. 
A Technical or a Financial Problem ? 


No engineers in this country have paid closer attention to 
power factor improvement than the late Dr. Kapp and Prof. 
Miles Walker, who read the former's paper to the I.E.E., 
North-Western Centre, at Manchester on November 28th. 
The discussion, however, was concerned less with the purely 
technical aspects of the problem than might have been 
expected. On the other hand, power engineers were charged 
with an indifference to p.f. improvement, which was satis- 
factorily dealt with so far as Manchester and Salford were 
concerned without necessarily absolving other systems. 
Among other difficulties, emphasis was laid on the absence of 
a simple method of measuring kVA and on the unfairness of 
charging on a kVA basis entirely. | 


Ignoring the Synchronous Motor. 

Mr. L. H. A. Carr drew attention to the fact that the 
ordinary salient pole synchronous motor with squirrel cage 
damper windings for starting had been almost completely 
ignored in the Paper as a machine for p.f. improvement. 

Mr. S. J. WaTSON said the main reason for poor p.f. was the 
use of motors much below their full duty, and it could be 
improved by group instead of individual drive. He sug- 
gested a tariff based on the kW demand, together with a 
lower figure for the difference between kW and kVA. Some 
costs, such as boiler house charges, were only based on kW. 

Mr. G. PREECE emphasised the importance of municipal 
engineers (say, a Committee of the I.M.E.A.) dealing with the 
question, and said a small proportion of the brain power spent 
in evolving plant, if applied to devising suitable tariffs and 
educating consumers, would do all that was required. Power 
companies had done more than municipal authorities. 


What Maschester is Doing. 

Mr. H. C. LAMB said Manchester must be more fortu- 
nately situated than Birmingham, for nearly one-half of 
the 9o ooo kW connected was converted to d.c. and 
the p.f. was over 9o per cent. The a.c. section had a 
p.f. of over 80 per cent, the d.c. slightly leading. 
Most municipalities had a traction load, and this use 
of d.c. explained their apparent apathy compared with 
power companies, which had no such load. The Manchester 
contract contained rebate and penalty clauses, 80 per cent. 
p.f. being taken as standard. Readings of two single-phase 
watt-hour meters were taken at intervals, and a rebate of 
0'33 per cent. was allowed or penalty charged for every 1 per 
cent. above or below the standard. 

Мг. L. Romero regarded charging on a kVA basis as 
inequitable and suggested that the supply companies stán- 
dardised a better system. The Salford system was a compound 
charge subject to graded discounts according to power factor. 
The diversity of methods of charging in tariffs was a reflection 
on supply authorities. 


Disadvantages ef Phase. | 

Mr. С. S. CORLETT pointed out that rotating phase advancers 
only operated when they were rotating and on mining plants 
there were few continuous operations. In many cases 
he had received a flat refusal to give concessions for 
better power factor. In others, concessions had been 
made but when worked out practically the amount saved 
did not justify the expenditure. In other words, there was 
a heavy penalty for bad and a small bonus for good p.f. 

Mr. A. B. MALLINSON laid stress on the necessity for relia- 
bility of p.f. devices, especially such as would be put on the 
principal drive working all day and night. 

Mr. G. A. CHEETHAM said lack of uniformity in tariffs was 
due to difficulty in measuring kVA. 


Group Drives Not a Solution. 

Mr. V. MALLALIEU disagreed with Mr. Watson's suggestion 
of group drives to improve p.f. The modern and desirable 
tendency was to put the individual motor on the machine 
and the choice of motor should depend on the service and the 
machine and not on p.f. considerations. In U.S.A. the 
tendency towards smaller motors was very strong. In southern 
textile mills the average size was now 5 H.P. 

After several other contributions, Prof. WALKER replied, 
emphasising the fact that a phase advancer was essentially an 
exciter. As a machine it was almost as cheap to build as an 
exciter, but the absence of demand and mass production made 
the cost high. The main reason for its non-adoption was 
insufficient concessions by power supply authorities. 
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Porcelain Making and the Electrical Industry. 


A Visit to the Porcelain Factory of the Electric and Ordnance Accessories Co., Hanley. 


Of all the crafts, pottery-making undoubtedly can claim 
the distinction of being the most ancient. From the oldest 
récords in existence there is always evidence of the potter 
and his particular art. Whilst to the average mind porcelain 
and pottery bring visions of the delicately-shaded vases or 
dainty crockery, there is to-day a far wider field for the 
potter than that of making articles for ornament and house- 
hold use. With the rapid incursion: of electricity into 
our modern life there has arisen a demand for a form of 
insulation that can be relied upon with certainty. In this 
capacity porcelain has proved itself invaluable. 

In connection with the many electrical undertakings of 


Fic. 1.—FILTER TRAYS. 


VICKERS LIMITED, it was found necessary to lay down a 
factory capable of dealing with the work of porcelain-making 
alone. It was with particular interest that the writer 
visited the Havelock Pottery Works, owned by the company, 
and situated at Hanley, Stoke-on-Trent, and there witnessed 
the process of porcelain manufacture, and saw the various 
methods employed in making electrical insulators of all 
descriptions, from small sparking plugs to large high-tension 
insulators for transformers and switch-gear. The manager 
of the works, Mr. Browning, personally conducted the writer 
round the works, and described the manufacture from the raw 
material to the finished article. 
The Slip House. 

Entering the slip house or clay-making room, the visitor is 
confronted with a row of blungers or agitators, into which is 
thrown the raw material—namely, a mixture of Cornish 
china-clay, felspar, etc. А series of knives on a central spindle 
rotate and break up the mixture to the consistency of 
thick mud, which is in turn deposited into wells, which 
are let into the floor. Thence it is passed through a rotary 
sifter, where any foreign matter, such as pieces of wood, is 
extracted, and the mixture is finally passed over a series of 
electro-magnets, which draw from it any particles of iron, 


Fiiter Trays. 

The mixture thus refined, is pumped under great pressure 
to the filter-trays (Fig. r). These trays consist of series of 
wooden boxes placed on end, side by side, each one containing 
two cloths stretched over the frame. Between the cloths on 
the top edge of the box is an inlet through which the thin clay 
mixture is passed. As the trays become filled with the 
mixture, the water is pressed out, leaving the clay in a semi- 
plastic condition between the cloths. The clay is now ready 
for use if it requires either '' turning " or “throwing,” the 
latter process being done by the potters' wheel. 

However, as a great many patterns of electrical porcelain 
are moulded, the clay needs for this purpose to be disinte- 
grated and broken up; so after having been dried hard and 
brittle it is thrown into the disintegrator. This machine 
breaks up the lumps and renders them down by the action 
of a number of rotary knives to a powdered state. 

To obtain the necessary dampness for working, this powder 
is spread out on beds of plaster of Paris, which are saturated 
with water. The powder draws up the moisture, and in this 


state is known as ''clay dust," which, after being finally 
sifted, is stored into hoppers ready for use. | 


Press Room. 

The next operation takes place in the press room. Here a 
number of girls are employed in pressing out various pieces 
by means of steel dies and moulds. It is surprising to see 
how readily the clay can be shaped, even to very complicated 
designs. 

After the work is finished, both in the press room and in the 
room referred to above, the pieces are taken through a drying 
room to extract a certain amount of moisture. The rough 
edges and filled-in screw-holes are then cleaned off, or 
“ fettled," and made ready for baking. 


Saggar Making. 

Before describing the process of baking, a word should be 
said with regard to the crucibles ог ''saggars," into which 
the finished pieces are carefully packed for the kilns. ‘‘ Saggar 
making ” is a distinct branch of pottery work, and by referring 
to Fig. 2 the method employed in making these oval-shaped 
crucibles out of the local clay or marl is visible. When 
dried, the ''saggars"' are carefully filled with the finished 
pieces and stacked in the “ Bisque " oven. 

This oven is shaped like a huge beehive, with a small 
opening at the top. Around the base are a number of furnaces, 
the flues of which converge to a central opening at the base 
of the kiln, whilst a number of mouths from the fires open 
direct into the kiln itself. Through the.one opening at the 
side of the kiln the men enter and stack the '' saggars ” one 
above the other, placing a thin strip of fireclay round the 
edge of each '' saggar ’’ {о prevent the sulphurous fumes and 
smoke from coming into contact with the pieces within. 

The kiln holds about 2500 to 3000 ''saggars," which аге 
placed in columns, allowing for a céntral chimney to be built 
through the kiln. When filled, the opening to the kiln is 
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FIG. 2.—SAGGAR MAKING. 


bricked up and the fires kindled. Great care has to be taken 
in this process, as careless firing might spoil the whole work. 
A gradual increase of the heat is necessary until a final heat 
of from I 100? to I 500° is obtained. In this heat the saggars 
remain for about 48 hours. The fires are then drawn, and 
after a further period of 30 hours for cooling, the crucibles 
are withdrawn. 

The product thus far is, as its name “ Bisque " implies, 
simply unglazed earthenware, being very hard and brittle. 
Each piece is examined and sent to the glazing room, 
where the operators dip each piece into leadless glaze, or 
in certain cases the glaze is '' pencilled " the other painted 
on, leaving parts unglazed. 

After leaving the glazers, the pieces are again packed into 
the saggars—this time great care being taken that no piece 
touches another, and in cases where the glaze completely 
coats the article, the piece is stood upon small “ stilts ” or 
sharp-edged “ V " pieces. The saggars are then returned to 
another kiln, similar to that already described, and re-heated. 
The pieces when taken from the ''saggars'' are now highly 
glazed and finished. 
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The Atomic Process in Magnetisation. 


At a meeting of the Royal Society of Edinburgh on December 
4th, Principal Srr ALFRED EwiNG made a communication on 
the atomic process in magnetisation. This was a development 
and modification of ideas, some of which had been put forward 
by him in 1890, and others in papers recently published. 
In these he had described models which allowed the process 
of magnetisation in ferromagnetic substances, such as iron, 
to be imitated, reproducing very exactly the general character- 
istics of the process, including hysteresis. 


; A Modified Form of Model. 

The chief purpose of the present communication was to 
describe a modified form of model, which not only reproduced 
the distinctive features of ferromagnetism, but also those 
exhibited by paramagnetic substances. Taken in conjunction 
with Langevin's theory of diamagnetism, the new model 
appeared to offer a general clue to the-process of magnetisation 
in any solid body, whether ferromagnetic, paramagnetic, or 
diamagnetic,. Any such conceptions, however, were necessarily 
tentative, in view of the incompleteness of our knowledge of 
atomic structure. It was now generally recognised that the 
electrons, in consequence of orbital motion or otherwise, were 
in some way magnetic di-poles. If their grouping were 
perfectly symmetrical in the atom or molecule, there was no 
resultant magnetic moment, and in cases where the grouping 
might be regarded as rigid, the application of an external 
magnetic field produced only diamagnetism. If, however, the 
grouping were not rigid but allowed individual electrons to 
have their magnetic axes reversibly deflected against a strong 
controlling force, phenomena of paramagnetism was found. 


Ferromagnetic Action. 

As regards ferromagnetism, the group might be initially 
unsymmetrical, having a resultant moment, so that it could 
serve as the Weber element in a ferromagnetic process. In 
that case the phenomena of hysteresis were found when the 
group as a whole turned from one position of stability to 
another. The control under which such irreversible turning 
took place was probably to be looked for, partly in the mutual 
action between the outer shell of electrons of any one atom, 
and those of its next neighbours in the space-lattice, as well 
as in the mutual action from atom to atom of the groups 
which constituted the Weber elements, as in the author’s 
model of 1890. The magnetic axes of the groups tended to 
orient themselves in rows. In the initial stage of the ferro- 
magnetic process, the group of electrons in each atom was 
deflected reversibly through a small range, after which there 
was a break away, and new rows were formed with a more 
favourable orientation. The control which caused the range 
of reversible deflection to be very narrow (as, for example, 
in iron) he now ascribed to the forces (not exclusively magnetic) 
between juxtaposed electrons in the outer shells of atoms 
which were contiguous in the space-lattice. The contiguous 
atoms were to be regarded as turning simultaneously under 
the influence of the applied field, first reversibly through a 
small angle, and then irreversibly into new lines, which, in 
an iron crystal, would be inclined at 90° or 180° to the old 
ones. . 


Increase in Magnetism after Saturation. 

When all the groups were turned in one direction by applying 
a sufficiently strong external field, the magnetism was what was 
called saturated, but according to the author’s view, there 
might even then be a further increase of the magnetism 
through the reversible turning of the individual electron axes 
within any group. Тһе externally applied field also necessarily 
caused some diamagnetic action. For both of these reasons 
the moment of the group constituting the Weber element was 
not constant. The ultimate result of indefinitely increasing 
the field should therefore be to cause the magnetism of the 
substance to pass a maximum, According to these ideas, 
three distinct types of action were produced in a ferromagnetic 
solid by the application of a magnetic field, and the para- 
magnetic process differed in kind from the diamagnetic and 
the ferromagnetic processes. The author proceeded to discuss 
these suggestions in the light of what is known regarding the 
influence of temperature and other conditions. 


The treatment of lupus by means of the DIATHERMY CONDENSER 
SPARK is among the latest innovations in the medical world. The 
affected tissues are heated by the passage through them of an 
electric current, specially manipulated. 
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Correspondence. 


BROADCASTING EXTRAORDINARY. 
To the Editor of THE ELECTRICIAN. 

SIR, —Allow me to endorse the attitude you have taken up 
under the heading “ Broadcasting Extraordinary.” | 

The trouble has undoubtedly been that ten years ago 
speech, however raucous, was a remarkable achievement. 
Since then it has been improved out of all recognition. The 
genuine experimenter compares present-day results with those 
of ten years ago, not with the living voice, etc. 

Might I suggest that the trouble is, however, not bad 
transmission. I have an exceedingly good set (crystal, of 
course) with which it is quite possible to believe you are 
hearing the living voice. The trouble comes the moment 
the listener demands loud volume. It is fatally easy to obtain 
volume at the expense of quality. I am afraid the industry 
will have to pass through a similar experience to that of the 
gramophone, where only after two decades has the provision 
of sound-reducing devices become commercially desirable. 

"These third-rate reproductions are the worst possible. 
advertisement for wireless, and you will be doing the industry 
great service if you hammer home the point: quality first, 
mere. volume second. The good quality transmission exists 
at Marconi House, and probably elsewhere, but I cannot. 
speak from personal knowledge. (ud "E 

It is up to designers to evolve apparatus which will not. 
spoil the quality, and to the trade as a whole to have nothing to 
do with badly designed (and very likely cut price) apparatus.— 
Yours, etc., M | т ЖИ 

Southall. A. HINDERLICH, 

December 11th, e | 
. ELECTRICITY AND AGRICULTURE. 
To the Editor of THE ELECTRICIAN. |  .-. 

S1r,—It seems rather surprising that it is possible for a 
momentous debate on the Revival of Agriculture to take place 
in the House of Commons in the year 1922 without any refer- 
ence being made by the many prominent M.P.'s, who took 
part in that debate, to the subject of electricity. Mr. Lloyd 
George has long been a full-blooded apostle of electricity, but 
news has not apparently reached him that electricity is capable 
of contributing tremendously to the revival so imperatively 
needed on the land. Surely the fault is with electrical 
engineers as a body, who lag so far behind our Continental 
rivals in this respect. It is welcome indeed that the technical 
press are now taking the matter up, but the backwardness of 
the industry as a whole where electro-farming is concerned is 
lamertable. Is it too much to hope that the LE.E. will 
appoint an influential committee to thrash this whole matter 
out, and bring pressure to bear where necessary ? After all, 
there is a limit to what Mr. Borlase Matthews and Mr. Beau- 
champ can accomplish, valiant as is the effort they are making. 
—lI am, etc. . | 

Sutton Coldfield, 

December 9th, 1922. 


H. W. RICHARDSON. 


Electricity on a Model Farm. 


At the meeting of the INFORMAL SECTION of the INSTITUTION 
of ELECTRICAL ENGINEERS, on Monday, December 4th, Mr. F. A. 
SCLATER opened a discussion on “ An Electric Installation 
at a Model Farm,” and described a plant he had installed some 
two years ago in the dairy farming quarters of a large estate 
in the South of England. An interesting device dealt with was 
the rapid self-starting device for the 17 H.P. engine—by 
motoring the generator from the storage battery and drawing 
to the engine waste heat from the regulator coils. 


German Methods. 

Mr. BoRLASE MATTHEWS criticised the farm as being a 
model and not a commercial farm. He said the careful 
lighting of the milking barns could be justified as good business 
for he had found good light could be got for nothing—paid for 
by milk formerly spilt. In regard to the commercial aspects : 
of electrical farming, a farmer paid now anything from 5s. 
to I5s. per unit for the man power substitute, and the capital 
outlay for electrical machines could be recovered in three years. 
The paternal German Government was so alive to the 
importance of this subject that South German farmers had 
been notified that they must avail themselves of electrical 
methods within the next three years or vacate their farms. 
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What About Christmas ! 


Some Thoughts for This Year and Next Year. 


Christmas is coming—indeed it has nearly come! A trite 
and unavoidable fact this, but one of which the electrical 
industry should take due cognisance. 

The electrical industry is a congeries of atoms, Each atom 
possesses a varying quantity of more or less closely related 
other atoms—aunts, cousins, brothers, sisters, uncles grand- 
fathers and mothers-in-law. All these people eat toast and 
drink tea, some of them shave and many of them iron. Why 
not see that they all do it electrically. For Christmas is a 
chance for electrical men to get the electrical idea more firmly 
established among their relations in this season of goodwill. 
It is a small thing, easy to do, but worth doing. 


Molecules and their Relations. 

Now the electrical industry, besides being a congeries of 
atoms is also a molecule made up of a number of atoms. 
Chemists might think it was rather a funny molecule, but 
there it is. And outside the electrical industry are other 
molecules and atoms, all with aunts, cousins, brothers, sisters, 
uncles, grandfathers and mothers-in-law as before. The 
electrical industry, besides buying electrical things for itself, 
has got to see that other people buy electrical things for 
themselves. We want no monopoly of the convenience and 
comfort of electricity ; very much the contrary. Now, then, 
is the time to push the electrical idea for all it is worth. 


Unequelled Opportunities for the Dealer. 

For as a valued correspondent points out, the Christmas 
shoppipg season presents unequalled opportunities to the 
enterprising dealer in electrical goods to increase his turnover 
by developing the demand for the various novel and useful 
electrical appliances which are now available. 

We agree that this is a special trade, and requires special 
measures to attract it! Hitherto Christmas has given an 
opportunity which has been largely neglected by the electrical 
industry, and although spasmodic attempts have been indi- 
vidually made, no concerted effort has been made to create 
a vogue for the electrical gift idea. There has been no 
co-ordination, no plan of campaign. In fact, it is doubtful 
whether electrical people themselves have in the past fully 
realised how truly attractive is the electrical gift proposition, 
and they ought to be ashamed of themselves accordingly 


What Every Schoolboy Knows. 

Now as every schoolboy knows, the Christmas gift 15 a 
perplexing problem which affects the public each year. Every 
Christmas there is the same brain-fag, the same search for 
something different, and the same failure to find it. It is safe, 
therefore, to assume that any new and useful suggestions will 
find a quick response, and that the dealer who features the 
electrical gift will find it to his benefit. By proper suggestion 
the electrical gift may be made to solve this important 
problem to the benefit of the industry generally, and to the 
satisfaction of the public. It is up to the electrical trader to 
do his bit in this respect. 

An Electrical Christmas. 

But if a full measure of success is to be obtained, it requires 
that the idea must be taken up with enthusiasm within the 
industry, so that co-ordination of effort is obtained. It does 
not require à very big stretch of imagination to appreciate 
the effect of innumerable electrical windows spread all over 
the country, each pronouncing the electrical gift idea, how 
the suggestion can be stimulated by well conceived and well 
timed press utterances, how attention can be claimed by 
judicious circularising, and how a general uniformity of effort 
will set the whole world thinking. Let Christmas, 1922, be 
the electrical Christmas is a maxim for the electrical trade. 
The public will readily respond to such an idea, but it requires 
alead. The only way to sell the goods is to show them. That 
sounds simple enough, doesn't it? More attention will be 
paid to shop windows during the Christmas season than at any 
time of the year. Therefore it behoves all who wish to take 
advantage of this opportunity to see that their windows 
suggest the electrical gift idea. 


Give, Talk and Display Electrical Gifts. 

What is required of us all is that we shall give electrical 
gifts ourselves, mothers-in-law and all, that we shall talk of 
the electrical gift, that we shall display the electrical gift, and 
that we shall lose no opportunity of suggesting the electrical 
gift. Then and then only will we find that the public will 
respond to the suggestion. 


In many industries the Christmas shopping season is 
regarded as the great trading opportunity of the year, and ` 
experience goes to prove that this is a justifiable interpreta- 
tion. But be it remembered that they organise for it. The 
electrical industry must do the same. 


A Hundred end One Electrical Suggestions. 

In days gone by we were not readv for the electrical Christ- 
mas. Appliances of novelty and moderate cost were not 
available, and the means of using such appliances were not 
established. Now, however, things are vastly different, To- 
day we are able to offer the public a hundred and one little 
suggestions which are practical, novel and ornamental, and 
which range in price from a few shillings to a few pounds. 
Table lamps, decorative shades, reading lamps, kettles, 
toasters, irons, grillers, hot plates, food warmers, bed warmers, 
shaving pots, table cooking appliances, radiators, wireless sets, 
pocket lamps and kindred appliances, all present the electrical 
gift idea. 

Fashion once set tends to grow. Once the electrical 
industry will set the fashion for the electrical gift, the fashion 
will be followed by the public. 

It is pleasing to note that many of our leading firms of 
manufacturers have taken the proposition seriously in hand 
this Christmas, and are undertaking pioneer work in the 
required direction, but it must be realised that no individual 
undertaking can achieve complete success unless it receives 
the good will and support of the ' man who sells." Go round 
to Magnet House, for instance, or to Mazda or many another 
house, and see what they are doing. We Nope others will 
follow suit. 

There are all sorts of other ideas that the progressive man 
can put into operation. Why not use a rubber stamp, '' Make 
it an electrical Christmas,” on all your correspondence. Then 
there is cinema advertising, a lot of people go to the cinema 
at this time of year. If you know a schoolmaster or mistress, 
get him or her to set an essay on “* Why Electrical Devices 
are the Best Christmas Presents," They may not know, but 
they will ask their parents, who will have to find out some- 
how. These are just suggestions. Think a few more out 
for yourself, and make it an electrical Christmas. 


Christmas 1923. 

This sub-heading is not a printer's error. The time to 
think about next Christmas is this Christmas. Most people, 
when Boxing Day dawns, heave a sigh of relief that Christmas 
is over for another year, but that is nothing more or less than 
indigestion. As soon, then, as this year’s Christmas festivities 
are over electrical firms and electrical men must begin to 
think about next year. By that time things will doubtless 
be cheaper—not only things, but electricity as well. People 
will have more money, and if the work of E.D.A. and other 
people is anything to go by they will be even more interested 
in 1923 than in 1922. All the ideas and schemes that have 
been tentatively tried out this year can be put into force next 
year, so that for the first time, but certainly not for the last, 
we shall have a real electrical Christmas. 


More Hackney Doings. 
Electricity in the Coffee-Stall, Home aud Institute. 

HACKNEY is getting into the papers. The fact that Mr. Robinson 
is about to supply coffee-stalls with electricity has been noted in 
the “ Westminster Gazette,” while the ‘‘ Daily Telegraph” record: 
that the arrangements made by the Councilof the Disabled Soldiers' 
and Sailors' Foundation for building homes for ex-service mer as the 
official borough war memorial will be seized upon as an opportunity 
to provide these homes, not only with electric light, but with ap 
electric cooker, kettle and clothes-boiler. And, finally, the ‘‘ East 
London Observer" announces that at a recent mecting of the Mile 
End Guardians it was decided to substitute electricity for gas for 
cooking in the Mile End Institution, on the grounds that it would 
both cause a saving in money and make the food more palatable. 


Valves Approved for Broadcasting. 


We understand that there is a rumour current that only a certain 
make of valves may be used for broadcast reception, and we think 
it desirable that this position should be made quite clear to all. 

Valves do not have to be approved by the Postmaster-General, 
but for use with broadcasting they must bear the stamp of the 
British Broadcasting Co. In this connection it is interesting to 
know that the Mullard valves used by the winner of the first Trans- 
Atlantic test, are fully stamped for broadcasting with the B.B.C. 
mark and can be used freely for such purposes. 
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Association of Consulting Engineers. 


An Example of what a Dinner should be. 


The annual dinner of the ASSOCIATION OF CONSULTING ENGINEERS 
was held at the St. Stephen’s Club, on Wednesday, December 6th, 
Mr. A. M. Sillar being in the chair. Just over 100 members and 
guests were present. 

The necessity of saying something about the proceedings places 
us in a quandary. Are we faithfully to report all that was said 
by all the speakers contributing to a very long toast list which 
(the threat was made more than once) might have been longer. 
We fear that this is impossible. It could only be done by putting 
down everything verbatim, and then, too likely, the ''first fine 
careless rapture " of appropriate story, happy phrase and sly jest 
would be lost. The proceedings were joyous rather than serious, 
in the proportion of about то to І. We are forced reluctantly to 
concentrate on the one. | 


What is a Consulting Engincer ? 

Mr. FRANK GILL, in proposing “The Association of* Consulting 
Engineers,'' tried hard to define a consulting engineer, but without 
much success until he hit upon the idea that he (the consulting 
engmeer) was a man who made it a practice to give advice without 
suspicion of bias. This he was able to do because of his technical 
qualifications and his freedom from financial and business entangle- 
ments. He had to deal featlessly between client and contractor 
and to win the confidence of both. In furtherance of these objects 
a professional society such as the Association of Consulting Engineers 
was necessary, and since its formation in 1912 it had steadily won 
a definite place in the engineering world. 

Mr. A. M. SILLAR, in reply, paid a tribute to the honorary officers 
of the Association, Mr. Dykes, Mr. Lowcock, Mr. Cash, and Mr. 
Wright. The position the Association had attained was largely 
due to their work. 

Sir Tom CALLENDER, in replying to the toast of '' Engineering 
Industries," proposed by Mr. A. H. PREECE, said the engineering 
industry was so widespread that if business was bad in one place 
it was often good in another, and in no industry was the outlook 
better than it was in engineering. 


O! Wise Judge! 

The only other remark of any moment in a number of other 
speeches was that of Mr. E. Honoratus Lrovp in reply to the toast 
of “* Our Guests." If electric cooking was to be any good in the 
future, he said, supply engineers must emulate the telephone 
authorities and reduce their charges. It is a pity Mr. Lloyd is not 
a judge. Then we could have said: O! wise judge! Anyhow, 
we do say it. 

We congratulate the consulting engineers in providing an example 
in their dinner which might well be followed by others. 


Sheffield and the E.C.A. 


Proposed Agreement for Sale of Electric Fittings. 


The Electricity Committee of the Sheffield City Council is recom- 
mending that the Council should adopt an agreement for the sale of 
electric fittings by the Corporation as agreed with the Electrical 
Contractors’ Association. The terms of the agreement are as 
follows :— 

The Corporation to provide, equip and maintain a showroom for 
the display and demonstration of electrical apparatus of any 
description, including electric light fittings and lamps which the 
Corporation is not empowered by Act of Parliament to sell except 
through a contractor carrying on his business independently of the 
Corporation. 

The Corporation will purchase the apparatus and fittings to equip 
and maintain the showroom direct from the manufacturers, and will 
provide the necessary attendance, and be responsible for the entire 
cost of maintenance and upkeep of the showroom, 

The Corporation will sell direct to the consumer all such electrical 
apparatus (other than electrical fittings beyond the ceiling rose or 
wall or floor outlet for electric lighting installations) as they are 
empowered to sell by Act of Parliament on such terms as may be 
mutually arranged between the Corporation and the consumer. 

The Corporation will not sell any apparatus or fittings except for 
use on the Sheffield Electric Supply distributing mains. 

The Electrical Contractors’ Association will co-operate with the 
Corporation in the sale of electric fittings for lighting installations 
which by Section 214 (2) of the Sheffield Corporation (Consolidation) 
Act, 1918, the Corporation may only sell to a consumer through a 
contractor. ` 

Any electrical fittings or lamps sold by the Corporation to а 
consumer under this clause will be invoiced to the purchaser on a 
separate form of invoice indicating that they are sold by the Cor- 
poration through the Electrical Contractors’ Association. 

The Corporation will collect all moneys accruing from such sales 
and separate accounts shall be kept of all transactions covering the 
purchase and sale of electrical fittings or lamps, such accounts 
should be open to inspection of a properly appointed representative 
of the Electrical Contractors’ Association at reasonable times. 

The profits accruing from such sales should be paid over to the 
Electrical Contractors’ Association, except such sum as shall 
epresent 15 per cent. of the selling price of such fittings or lamps, 
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this sum being intended to cover the cost of equipping and main- 
taining the fittings proportion of the showroom. 

The Electrical Contractors' Association, or any of its individual 
members, may purchase from the showroom any apparatus, elec- 
trical fittings, or lamps, which they may require for installations to 
be connected with the Sheffield supply mains, such apparatus or 
fittings to be supplied to the individual contractors at a discount 
not exceeding 25 per cent. of the selling price. : 

The Electrical Contractors’ Association will accept this arrange- 
ment as reasonably securing to them the protection contained in 
Section 214 of ‘‘ The Sheffield Corporation (Consolidation) Act, 
1918,” and will not, so long as this arrangement continues in force, 
either directly or indirectly, take proceedings or assist or support 
proceedings against the Corporation for or in respect of any alleged 
breach of the limitations as regards trading imposed by that section 
upon the Corporation. | 

This agreement to continue for a period of five years from 
March 31st, 1923, and thereafter from year to year, subject to six 
months’ notice from either side to expire on March 31st in any year. 


Society of Technical Engineers. 
Some Light on its Functions. 


Mr. NORMAN WYLD, Director of the SOCIETY ОЕ THE TECHNICAL 
ENGINEERS, in addressing a meeting of the Bristol Branch remarked 
that the more the future of the Society was considered the more 
important did their work appear to be. Their functions were 
three. First, to contribute to the better understanding on the part, 
of the governing bodies of this country of the limitless importance of 
the applications of science to industry. Second, to get such an 
improvement in the conditions under which that kind of work was 
carried on as would make it more efficient. And, third, to create 
some machinery for the relations between organised administrative 
and technical workers and organised employers on the one hand 
and organised manual workers on the other hand as would lead to 
a fuller appreciation by each group of the work of the other groups 
and thus promote smoother working, greater efficiency and greater 
prosperitv. 

Immediate Business. l 

Theřr immediate business, however, was to strengthen their own 
organisation so that it would be more fully representative of the 
technical and administrative staffs in engineering. A first step 
would be to put into thorough working order the unemployment 
insurance scheme for technical engineers which has recently been 
started. They should also do their best to make the Employment 
Bureau effective so that not only the member seeking a post but the 
firm seeking an official would be advantaged. 

It was then intended to proceed, as quickly as possible, with the 
enquiries necessary to the setting up of a scheme of superannuation 
to which the firms concerned would, it was hoped, contribute and, 
simultaneously, to complete the necessary data for the consideration 
of the question of whether or no some system of standard rates for 
pay was applicable tc, at least, the junior grades of technical 
engineers. It was generally agreed that to think of standard rates 
in connection with the higher grades of the service was an absurdity. 

A most useful purpose would be served if the Society were to 
organise the collection of data as to the exact nature of the problems 
that each of them had to meet in his daily work so that an adequate 
picture might be built up of what “ The Capitalist System ” really 
was. There might then be less eagerness to destroy the existing 
system, by which they did manage to live, somehow, for some other 
in the too cager search for which they might easily arrive at 
starvation. 


Stretford Branch Discusses Future Activities. 

A general meeting of the Stretford Branch was held at the Church 
Institute, Stretford, on December 7th, at which some 50 members 
and visitors were present. The formal business transacted consisted 
of the election of officers for the ensuing year, and the election of six 
new members. 

Following this, an address was given by the Chairman of the 
Executive Council, Mr. LAURENCE Н. A. CARR, on the work accom- 
plished by the Society, with particular reference to the past year's 
working. Mr. Carr described the steps which had been taken in 
connection with the second group of the Society's objects, namely, 
those covering the advancement of the British engineering indus- 
tries, and pointed out that this group of objects could not be 
entirely dissociated from the objects connected with the advance- 
ment of the individual, since a sound, healthy industry was essential 
if the status, salary and position of the technical engineer were to be 
improved to the requisite level. | | 

Dr. HANKEY, Chairman of the Manchester Branch of the British 
Association of Chemists, who was present by invitation, emphasised 
the similarity of the two organisations, and among other things, 
pointed out that like the S.T.E., his Association had its own Unem- 
ployment Insurance Scheme. Не expressed the hope that in the 
future, some closer co-operation between the two bodies would be 
possible, a view which received the enthusiastic support of the 
meeting. 


Burr Motors, LTD., is the new title of the firm formerly known 
as A.G.E. Electric Motors, Ltd., Bull Motor Works, Stowmarket, 
Suffolk. | 
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N.E. Midlands Inquiry. 


Further Opposition to the Sheffield Scheme. 

The resumed inquiry at Sheffield of the Electricity Commissioners 
into the organisation of the supply of electricity for the North-East 
Midlands District was continued on Wednesday, Thursday and 
Friday of last week. Sir JOHN SNELL was in the chair, and on 
Wednesday Mr. R. HARKER continued his case for the Derby and 
Notts Power Co. against the proposal of the Sheffield Corporation 
to establish a North East Midlands Electricity Authority. He 
again denied that his company had neglected its statutory duties. 
It had purchased the generating station at Spondon and entered 
into commitments with regard to this and other works to the 
extent of £56,000. If the Commissioners were satisfied that his 
company was ready, willing and able to supply its area with such 
energy as was required by the consumers, the whole of that area 
should be excluded from the proposed electricity district. 

Mr WILLIAM SHEARER, managing director of the Power Securities 
Corporation, said that that body would be easily able not only to 
assist the Midland Counties Co. in raising money, but temporarily 
to put funds at the disposal of other companies pending their own 
issues. Questions were asked by Sir HARRY HAWARD as to the 
connection existing between the Corporation, the Midland Counties 
Electrical Supply Co., and Balfour, Beattie and Co., who said that it 
appeared from the interworking of these companies that there was 
а great deal of work to be done and services paid for in connection 
with the supply of electricity. Witness replied that that was not 
right. The majority of power companies raised their finances 
through holding companies. 

T Colliery Company's Scheme. 

' Mr. J. Н. W. LAVERICK, vice-president of the Institution of 
Mining Engineers, managing director of the Tinsley Park Colliery 
Co., and a director of Messrs. J. and G. Wells Collieries, and the 
Renishaw Ironworks, near Chesterficld, said his company (Renishaw 
Ironworks) had been in negotiation with the Derbyshire and 
Nottingham Power Co. for some time past on the question of 
supplying them with electrical energy from the waste gases of the 
blast furnaces through the medium of steam turbines. The scheme 
was that they should form a company near Chesterfield with a 
capital of £50 ooo, put down plant and generate electricity. First 
of all they would supply their own ironworks and then the collieries 
belonging to J. and G. Wells, any surplus being sold to the Derby 
and Notts Co. Bad trade had caused the postponement of the 
scheme, but they hoped to go back to it. 

The Town Clerk of Chesterficld said Chesterfield was becoming 
not only a generating authority but a large distributing centre. The 
proposal to group Chesterfield with Doncaster for representation 
on the authority was impossible, 

On Thurglay, Мг. H. F. BIDDER, for the Derby and Notts Coal- 
owners' and Ironmasters' Committee, said they were only opposing 
the scheme because they did not believe the method put before 
them would assist their development. 

Mr. A. G. Lupton, chairman of the Yorkshire Electrical Power 
Co., said that any interference with the powers granted to his 
company would be detrimentaM Мг. К. A. SHEPHERD, on behalf 
of the company, said they were preparcd to assist in the formation 
of a joint committee, if considered necessary, but they objected to 
making a recommendation as to the co-ordination of the various 
organised undertakers. They were opposed to the imposition upon 
them of a joint authority. 

Mr. W. B. WooDHOUSE, on behalf of the Electrical Distribution 
of Yorkshire, opposed the scheme, as did also Mr. W. BAGSHAW 
(Town Clerk of Doncaster). 


Sheffield's Reply to the Opposition. 

Mr. W. E. Hart (Town Clerk of Sheffield) on Friday replied to 
criticisms of the scheme, claiming that his proposals stood untouched 
by opposition. The scheme had a íair amount of support from 
local authorities, while the colliery owners’ opposition was a direct 
challenge to municipal administration. The Yorkshire Power Co. 
had done very little in the area, and the Derby and Notts Power 
Co. was very distant from the proposed district. 

Mr. Hart, in conclusion, said Sheffield and Rotherham still 
thought they should have 50 per cent. representation on the 
authority. Their view was that an advisory board would not be 
effective in ap arca like this. 

In closing the inquiry, the chairman said the Commissioners very 
much appreciated the public spirit of the Shetheld Corporation in 
promoting the scheme, and they also recognised the assistance other 
parties had given to the inquiry in endeavouring to clucidate all 
matters. The Commissioners did not disguise from themselves 
that the parties had set up a very difficult problem to unravel. 
They would do their best to weigh up the different aiguments that 
had been put before them to the best of their ability. 


Proposed Wages Reduction. 


It is possible that a grave situation may arise in the industry as the 
result of the proposals which have been made to reduce the wages of 
workpeople in the New Year by 6s., in addition to an alteration in 
the sliding scale. The employees’ side of the National Joint 
Industrial Council has been instructed to resist the cut by every 
possible means. 
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Electro-Farming. 
How the Gospel is Being Preached. 


Mr. К. BoRLASE MATTHEWS, the apostle of electro-farming in this 
country, and Mr. H. A. CARNEY, who is associated with him in his 
work, are continuing to place before agricultural communities 
striking facts and figures of the results obtained by the application 
of electricity in agriculture. In an address to the Bedford Park 
Natural History and Gardening Society, Mr. CARNEY pointed out that 
the consumption of electricity is relatively trifling, the energy 
which will light a forty watt lamp for 25 hours being sufficient, 


- for instance, to chaff half a ton of hay or cut up 6 tons of swedes or 


milk 52 cows or churn and make 165 lbs. of butter, the work in 
all classes being accomplished without physical exertion and in a 
fraction of the time possible by other methods. 

Electro-culture, or the electrical stimulation of plant growth, he 
referred to as a proven possibility and one likely to be of all round 
benefit to the farmer, who can rely upon a minimum increase of 
IO per cent. in his crop yields from its application. The most 
striking instance of all was, however, the production of good hay, 
under exceptionally unfavourable conditions, direct from grass cut 
wet and stacked immediately, 

Mr. BoRLASE MATTHEWS, addressing the Hertfordshire Institute of 
Agriculture, urged that lack of technical knowledge was no bar to 
the use of electricity by the farmer, who had only to follow a few 
simple directions, varying slightly according to the type of current 
purchased from the local authority or generated by the farmer 
himself. The speaker stated that on his own farm threshing was 
carried out for some time after sunset, by the aid of electric lamps. 
While this use of electriclight might appear simple, the fact remained 
that as far as could be discovered, it was the first time it had been 
done in England. Electric light was now being used in many 
British cow houses but very few people realised that the saving 
resu:ting from reduced milk spillage (which was usually due to 
ineffective lighting) more than covered the actual cost of the 
electricity. Under favourable circumstances, electric light increased 
the cgg production of light breeds of poultry in the winter, by 25 per 
cent.—any poultry farmer could be assured of nearly 20 per cent. 
increase. This was evidenced by the fact that artificial light was 
used for this purpose on over 9 ooo poultry farms in various parts oí 
America and in several English farms. 

Reference was made by the speaker to the certified grade A milk 
produced on his farm, from cows electrically milked in electrically 
lighted byres, fed upon electrically prepared food including electrically 
made hay. The bottles of milk which were sold retail at 1s. 2d. per 
quart on account of the purity and cleanliness of their contents were 
sealed by an electric sealing machine, An electric van was available 
for the transport to the railway station, Emphasis was laid upon 
the fact that the many tens of thousands of farmers, including some 
200 Britishers who used electricity to-day. did not use it because it 
was clectricity, but because it was a means for obtaining greater 
outputs and greater profits from their farms 


The Late H. W. Miller. 
A Pioneec of Electric Light in London. 


The death was briefly noted in our last issue of Mr. HERBERT Woop- 
VILLE MILLER, whose work in connection with electriclight and power 
distribution in London is well known. He was a pupil at the Chelms- 
ford works of Crompton and Co., and was selected 36 years ago 
to assist in working out in London the system of electric light 
distribution which had just then been brought to completion by 
Cromptons in Vienna. Throughout his lifetime Miller was con- 
nected with this undertaking, and was responsible for the design 
and for the carrying out and the successful working of the two 
companies which supply the Kensington end of London. In 1899, 
when it was seen that stations centrally placed in populous districts 


“could not be extended to meet the growing demand, Miller designed 


and carried out the power station at Wood Lane for the supply ot 
the Kensington and Knightsbridge Company and the Notting Hill 
Company. He succeeded Crompton as engineer-in-chief to the 
Kensington Company, and eventually became engineer and 
managing director of that company, and continued in that position 
till his death. He collaborated with Crompton in the develop- 
ment of large accumulator stations as the best means of securing 
continuity of supply. His station, placed underneath the 
Albert Hall,is a good example of an accumulator station of 
its kind, and has been copied with advantage not only in the United 
Kingdom, but in other parts of the world. He also worked out the 
system of bare copper underground mains which was, at the time 
of its introduction thirty-five years ago, considered a notable 
departure, and which has to a great extent vindicated its claims 
to durability, low cost of upkeep, and small interference with the 
surface of the streets. Miller was proud of having in his charge 
an electric lighting system which was free from interruptions or 
extinctions for periods of twenty years at a time. He was also 
responsible for the introduction of many improvements in steam- 
raising apparatus, notably automatic stokers, as well as Halpin's 
thermal storage, and many other refinements in central station 
practice which have done much to reduce generating costs. 
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Parliamentary Intelligence. 
Lerwick Wireless Station. 


Sir R. HAMILTON (House of Commons, December 7th) asked the 
Postmaster-General whether he was aware that the wireless station 
at Lerwick is in a bad state of repair; whether it is intended to 
maintain this station for meteorological purposes only ; and, seeing 
that such purposes could be equally well served by the station 
at Wick, will he have the station at Lerwick closed ? 

Mr. N. CHAMBERLAIN: The wireless station at Lerwick was taken 
over from the Admiralty by the Post Office at the termination of 
the war in order that it might be available for maintaining com- 
munications with the mainland during interruptions of the Shetlands 
cable. It was subsequently transferred to the Air Ministry, who 
desired to use it as a meteorological station, but the right is reserved 
to take it over for Post Office purposes when the cable is interrupted. 
I understand that the purposes for which a meteorological station 
is required at Lerwick would not be served by a station at Wick. 
Repairs at the Lerwick station have recently been carried out 
by the Air Ministry. 


Mr. Brig£s and the Grampian Electricity Scheme, 


Mr. HaRornp Вкїсс$ (House of Commons, December 7th), when 
the Trade Facilities and Loans Guarantee Bill was being considered 
in Committee, moved an amendment for the insertion of a new 
sub-section providing that no guarantees as to principal or interest 
of loans should be given unless the applicants were possessed of 
assets equal to the amount of the guarantee, and that such guarantees 
as were given should be a. first charge on the assets or property 
of the applicants. The amendment, he said, was moved solely 
to prevent the giving of guarantees to risky or financially weak 
enterprises. The Advisory Committee had power to distribute 
money practically uncontrolled by the Treasury. Many examples 
could be given of the evil consequences of such a position, as, for 
example, the Grampian Electricity Bill. In that case, a company 
with practically no assets whatever and which had no prospect of 
any immediate customers, brought a Bill before the House of 
Commons under which they fully expected to receive a grant of 
£2 000 ooo from the Advisory Committee. 

Mr. С. BALFOUR suggested that the President of the Board of 
Trade would indicate the opinion of the Government by saying 
that the intention was that advances should be made to companies 
incorporated or registered with an authorised and subscribed capital 
Írom other sources, and that they should only come on the Govern- 
ment for guarantees in respect of capital which had already been 
Subscribed in reasonable proportion to the amount to be provided 
by the Government. 

Sir P. LLovp-GREAME said that in practically every case that 
he had looked at exactly that policy had been followed. 

Mr. Вкіссѕ thereupon withdrew his amendment. 


West India and Panama Telegraph Co. 


The PosrMASTER-GENERAL (House of Commons, December 8th) 
moved that the agreement, dated November 29th, 1922, between 
His Majesty's Government, the Government of the Dominion of 
Canada, the Crown Agents for the Colonies, and the West India 
and Panama Telegraph Co. be approved. In 1914 an agreement 
was made with the company, under which, in return for certain 
subsidies made by the Imperial Government and the Government 
of the Dominion of Canada, they agreed very materially to reduce 
their rates. That agreement was to expire on September 13th, 
I924. Thecompany had now informed the Government that unless 
they received further financial assistance they would have to go into 
liquidation. The British Government had come to the conclusion 
that the best way of meeting the difficulty was to provide that, 
during a temporary period, the company should be allowed to 
increase their rates by 6d. a word and by one-third of the present 
charges on the inter-island rates. 

Mr. WHEATLEY moved the adjournment of the debate in order 
that the ratification of the agreement might be postponed for six 
months, so that there might be placed before the House a list of the 
shareholders of the company and of the operations of the company 
in recent years. He said that the suspicions of the Labour Party 
had been aroused by the discussion to which they had just listened 
that the House was in the hands of the capitalists, and that this 
company was being used by big capitalism for exploiting schemes 
whereby the starving British population should be used for the 
maintenance in luxury and wealth of the class which dominated 
that House. (Labour cheers.) The Rev. C. STEPHEN seconded, 
and Mr. LANsBURY supported the motion. 

The motion to adjourn the debate was negatived without a 
division, and the contract was approved. 


Electricity Charges, Beachley and Chepstow. 


Mr. URGHALL (House of Commons, December 11th) asked the 
First Commissioner of Works if he is aware that the Government 
power-house at Beachley, Gloucestershire, generates electricity at 
a cost of 24d. per unit, supplies it at the same figure to the Chepstow 
Electric Power Company, and that the latter company then retails 
it to the consumer at той. per unit, thereby making a profit of 74d. 
per unit; if this company has no expenses save the cost of collect- 
ing ; and if he will take steps to ensure that the consumer be supplied 
direct from the Government power-house at a much cheaper rate ? 

Lieut.-Colonel ASHLEY: I have been asked to reply to this 
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question. I understand that the price now charged for electricity 
generated at Beachley is 4d. per unit, and not 24d. This supply 
represents only a small supplementary supply to that generated by 
the Chepstow company themselves. The price charged by the 
company for lighting is the same for the whole of their area, and'I 
understand that their operations have during the last two years 
resulted in a loss. . 
Marconi Licences.! 
The PostMASTER-GENERAL, in reply to Mr. MIDDLETON (House of 
Commons, December 12th) said: No formal licences were issued 
by my predecessor to the Marconi Company, but, in accordance with 
a decision of the Government arrived at before his appointment, 
provisional permission was given for the erection of a wireless station 
at Ongar for the purpose of carrying on a wireless service with 
Switzerland, and also for the purpose of continuing wireless services 
with Spain and France, which had previously been commenced under 
temporary permits. The question of the conditions under which 
permanent licences should be granted is still the objectof negotiation. 
The terms of any agreement that may be arrived at on the subject 
will be laid before Parliament in accordance with the promise given 
by my predecessor. Although the Marconi services have withdrawn 
& certain amount of traffic from the Government cables, the effect on 
the revenue is not appreciable. 


Electrical Installations. 


Reasons for Present High Cost Discussed. 


Messrs. W. J. REVELL and F. T. ALL DREAD were the joint authors 
of a paper on '' Нісн Cost oF ELECTRICAL INSTALLATIONS," read 
before the National Association of Supervising Electricians on 
Tuesday evening at St. Bride’s Institute, E.C.4. Mr. REVELL was 
not present, owing to indisposition, and the paper was read by Mr. 
ALLDREAD, who said that the question of high cost was one affecting 
the industry greatly at the present time. Owing to the high cost of | 
installation, electricity was often regarded as a luxury in this 
country, whereas its use was common under similar circumstances 
in many foreign countries. The factors affecting installation costs 
were classified by Mr. ALLDREAD as follows : (a) Design of materials 
and lay-out of the installation ; (b) prices of manufactured materials 
and apparatus; (c) labour costs: (d) establishment or overhead 
charges; (e) contractors' profits. 

With regard to the first item, the speaker said that engineers were 
too prone to hold slavishly to one system. He should select the 
cheaper methods which would be durable under the conditions to. 
be encountered. If the cost of installation was to be reduced, all. 
methods must be eliminated which were not necessary to ensure 
good distribution and freedom from danger. With regard to (6), 
the speaker remarked that the prices of material were in the hands 
of powerful rings and combines, and he questioned the necessity for 
these. If their object was to produce work of a high standard, that. 
was laudable enough, but if that was their only object, how was it 
that their goods often cost more than those of non-ring firms, and: 
that their export prices were much less than their home prices ?. 
The third item, labour, was, said Mr. ALLDREAD, the most 
speculative, but costs under this head could be lowered by 
forethought on the part of the supervisor, who must make 
sure that the best methods were employed, and that labour 
was not wasted. The foreman also must be a psychologist, 
and could lower labour costs by putting the right man on , 
right job. So far as overhead or establishment charges were 
concerned, responsibility for their curtailment rested with the 
employer. By running a proper workshop and making effective 
use of his showrooms, the contractor could do much in this respect. 
In dealing with the contractor's profit, Mr. ALLDREAD suggested that. 
manufacturers should only deal through the contractor, and not 
with the public direct. Any profit thus made by the contractor 
could help towards lowering the cost of installation. | 

The discussion was opened by Mr. W. E. HIGHFIELD, President of: 
the Association, who appealed for simpler apparatus, such as was in 
use on the Continent, with a view tolowering costs. The design of 
many fuses, switches, etc., on the market to-day was bad, and the 
remedy lav in the hands of members of the Association, who might 
well re-design them. He also instanced Home Office and Corpora- 
tion requirements as contributing to high installation costs. Мт. 
T. H. WINDIBANK remarked that one of the chief obstacles in the 
way of lower costs was the attitude of supply authorities, who. 
insisted on too much protection in installations. Mr. SMITH, 
dealing with the question of rings, instanced the excellent work of 
the B.E.A.M.A. on behalf of the industry. Mr. К. W. WITLEY said 7 
that free installation was the way out of the high-cost difficulty, · 
although he did not think that purchasers were overcharged at the ; 
present time. Mr. P. Rosstyn spoke in defence of rings, and. 
referred particularly to the beneficial work of the Cable Makers' 
Association. Messrs. Burrows, Kirk, LAVELL (St Helens Cable Co.), . 
MoonE (W. T. Henley's Telegraph Works Co.) and STONE also spoke, 
and Mr. ALLDREAD replied to the points raised. 

Mr. HIGHFIELD drew the attention of the meeting to the prizes 
offered by THE ELECTRICIAN, saying that as the first subject for . 
competition—the wiring of an all-electric house—was closely allied. 
to the subject which Раа been discussed, they could take it as certain 
that the prize was " in the room." А vote of thanks to the authors., 
of the paper closed the meeting. | 
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Electric Traction. 


Fare Reductions on Municipal Tramways. 

Fiom various parts of the country come reports of REDUCED 
FARES ON MUNICIPAL TRAMWAYS, there being also indications of 
reduced receipts during recent months as compared with the 
corresponding periods last year. At Barrow there was a decrease 
of receipts amounting to £9 460 for the 29 weeks ending on October 
21st Jast,and the Town Council has adopted cheaper fares and new 
stages as an experiment, with a view to increasing the traffic. At 
St. Helens cheaper fares are under consideration, and at Accrington 
the Borough Treasurer and the Tramways Manager have been 
instructed to see if a reversion to pre-war fares is possible. Substan- 
tial reductions have also been adopted at Edinburgh, where, for the 
22 weeks to November 25th, receipts showed a decrease of {13 202. 
At Glasgow passengers carried from June Ist till December 2nd 
numbered 207 607 167, or a decrease of 11 992 638 as compared with 
the corresponding six months of last year. The receipts totalled 
£1 127 200, which shows а drop of £79 740 as compared with the 
previous period. Blackburn Town Council has been informed by 
the chairman of the Tramways Committee that if fares are reduced 
it will mean coming on the rates, receipts being £300-£400 less 
than at the corresponding period last year. For the period April 1st 
to November 16th, Blackpool's passengers were I 351 221 up on 
those for the corresponding period last year, while receipts were 
up £13 787. The half-yearly account of the Warrington trams 
shows a profit of £506, against a loss of {200 a year ago. Lincoln 
City Council has adopted a new scale of fares, and certain concessions 
to passengers have been withdrawn, it being pointed out that the 
trams were losing money. Leicester is to have longer penny stages, 
but no other reduction, while at Belfast the recommendation of the 
Tramways Committee that the rid. fare should be reduced to 1d. 
was defeated. Transfer tickets have been re-introduced on the 
Nottingham trams. | | 


Tramway Extensions and Developments. 

‘An interesting situation has arisen at Jarrow, where the Tramways 
Company is not satisfied with the charge made by the South Shields 
Corporation for the supply of electricity. Should the Corporation 
not agree to a reduction, the Company propose to apply for the 
consent of the Corporation to the County of Durham Electrical 
Supply Co. supplying the company with electricity in South Shields. 
The proposals of the Bradford Corporation to apply to the Ministry 
of Transport for a provisional order authorising the extension of 
the city’s trackless trolley system upon roads outside the city 
boundaries are not meeting with much favour in local Urban 
Councils, existing transport facilities being held to be sufficient. 
Glasgow Corporation has definitely decided not to seek power to 
run trackless trams between Clarkston and Eaglesham, but at West 
Hartlepool the Town Council is making every endeavour to secure 
a provisional order enabling it to borrow £9 боо for the installation 
of trackless trams. If the order is not obtained, it is proposed to 
proceed by a Bill in Parliament, a course which will cost between 
£500 and £600. The electrification of the Edinburgh tramways 
has involved alterations on the engine hall at Shrubhill at an 
estimated cost of £2 500 and on the Tolcross power station at an 
estimated cost of from £8 ooo to {9 ooo. 


Tram Accident at Birmingham. 

A car belonging to the Birmingham and Midland Tramways Joint 
Committee left the rails and overturned at Handsworth on Sunday 
morning, the driver and passengers being injured, the former 
seriously. Reports state that on examination of the near rail 
revealed that at the place where the car left the metals, about four 
feet of the check rail had been worn away. Whether this fact has 
any bearing upon the cause of the accident it is impossible to state, 
and until a thorough examination has been made of the car no 
definite cause can be assigned. Interviewed concerning the accident, 
Mr. Alfred Baker, general manager of the Birmingham Tramways, 
said the authorities did not deny that the track was defective, the 
check line being worn. The whole of the Handsworth route was 
undergoing repair, and workmen were within 100 yards of the 
point at which the tramcar left the line. A two-minute service had 
becn run on this defective place, and never had there been a car 
off the line here previously, nor had there been any complaint. 

The difficulty experienced by tramway companies in disposing 
of their accumulations of copper coins brings the suggestion from a 
correspondent to a Manchester paper that season tickets should be 
instituted. 

Electric Railways. | 

The City and South London and the London Electric Railway 
Companies propose to make improvements at the Elephant and 
Castle station by INSTALLING ESCALATORS and providing improved 
booking facilities. In view of the number of local unemployed, the 
Keswick Council has decided to ask the L. and N.W. Railway group 
to spend part of its /2 ooo ooo for immediate work on doubling or 
electrifying the Penrith and Keswick Railway. 


As the secretaryship of CAMBRIDGE UNIVERSITY BUILDINGS 
SYNDICATE will shortly be vacant, and it is proposed to create a 
Works Department, the Syndicate recommend the appointment of 
a whole-time secretary with a practical knowledge of building and 
electrical work, with a stipend of £500. 
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Personal Items. 


Mr. T. HESKETH, manager of the Folkestone Electricity Supply 
Co., Ltd., has been appointed a Director of the company. 

Mr. WILLIAM NOLAN has been presented by his colleagues in 
the Dublin Corporation Electricity Works with a gold watch on the 
occasion of his retirement from service. 


Mr. H. STANLEY DEACON has retired from the managing direc- 
torship of Cryselco, Ltd., Kempston Works, Bedford, electric lamp 
manufacturers, but he will continue to be associated with the firm 
in an advisory capacity. 

Naval appointments include those of Мк. J. THoMPSON, temporary 
first assistant electrical engineer, Rosyth, to Portsmouth Dockyard, 
and of MR. E. F. Кьмт, temporary first assistant electrical engineer, 
Portsmouth, to Chatham. 

Mr. Н. К. Van DEVENTER, formerly with the Westinghouse 
Electric and Manufacturing Co., has been appointed Vice-president 
in charge of research, manufacturing and patent development by the 
Dubilier Condenser and Radio Corporation, New York. 


Mr. PERCY N. EVERETT, late chief Diesel engineer with Sir W. С. 
Armstroug, Whitworth and Co., Elswick Works, Newcastle, has 
now joined the staff of Hick, Hargreaves and Co., Soho Iron Works, 
Bolton, as manager of the Oil Engine Department. 


Мк. Сом С. STEWART, formerly with the late Mr. Hugh Clark, 
has commenced business as an electrical engineer at Alloway 
Chambers, 239, High Street, Ayr, and Mr. WILLIAM R. ALSTON has 
succeeded to the late Mr. Clark's business at 10, Alloway Street, Ayr. 

Mr. BERTRAM KELLy, who recently resigned his position with 
the Manx Electric Railway Co. to take up the appointment of 
electrical. engineer to the Douglas Corporation, has been presented 
by the officers and staff of the company with a solid silver tea 
service and tray. j 


Five selected candidates for the position of borough electrical 
engineer appeared on Monday before the Salford Electricity Com- 
mittee, who unanimously recommended the appointment of Mr. 
S. J. Watson, electrical engineer to the Bury Corporation. The 
salary is {1 250 per annum and bonus. At its meeting in January 
the Town Council will be asked to confirm the appointment. There 
were originally upwards of 50 applicants for the position. Mr. 
Watson was appointed electrical engineer at Bury in 1896. Twelve 
years ago he designed and carried out the construction of a new 
modern power station, which at present supplies a large number of 
industrial concerns in Bury and the neighbouring towns of Hey wood 
and Radcliffe. During the 26 years Mr. Watson has been at Bury 
his efforts have bcen largely directed to the development of a cheap 
and reliable power supply for manufacturing purposes. He was 
one of the three engineers who drafted the scheme for the develop- 
ment of electricity supplies throughout South-East Lancashire, 


Business Notes. 


As from to-morrow (Saturday) the METALLIC ELECTRICAL 
ENGINEERING Co., 153, Corporation Street, Birmingham, will be 
removed to Wiggin Street, Birmingham. 

The works of Bruce, PEzBfEs AND Co., East Pilton, Edinburgh. 
will be closed from Friday, December 29th, till Monday, January 8th, 
for the New Year holidays. No goods will be received or dispatched 
between these dates and only urgent correspondence dealt with. 

THE LEwis SPRING Co., LTD., Redditch, have appointed Lionel 
Robinson ара Co. sole agents for the electrical trade for their 
products. The agents will be pleased to quote for every class of 
spring used in the electrical industry, and samples should be 
addressed to them at 3, Staple Inn, Holborn, W.C.r. 


Obituary. 


The death is announced at the age of 45 years, of Mr. ROBERT 
Bone, partner in the firm of J. E. C. Else, Ltd., electrical engineers, 
of Duke Strcet, St. Helens (Lancs). He had been associated with 
the firm for 26 years, and had been a partner for about six years. 

We regret to announce the death of Mr. B. S. BROADHURST, on 
Monday last. As managing director of the Brush Electrical Engi- 
neering Co., Ltd., with a total period of service in that company in 
various capacities extending over 40 years, Mr. Broadhurst was 
held in universal esteem, and to his many friends the untimely 
death of a man of such apparent robust constitution must come 
with a shock. His health had been giving anxiety for some three 
or four months, and unfortunately the diagnosis of a deep-seated 
internal growth was such as to make any successful operation 
impossible. 

Mr. ALEXANDER R. McCALLUM was killed as the result of falling 
out of an express train near Chesterficld on Monday night. Mr. 
McCallum began his career with Dick, Kerr and Co., of Preston, 
and later became chief assistant to the mechanical engineer of the 
London Underground Railways, in which capacity he was responsible 
for the maintenance and гераі of the stock on the greater part of 
the Underground system. Subsequently he joined, as technical 
assistant, Messrs. C. P. Sandberg, consulting engireers, London, for 
whom, latterly, he had been superintending the installation at stcel 
works all over the country of special plant for the production of 
Sandberg's patent sorbitic steel. 
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Electricity Supply. 
Further Announoements of Reduced Charges. 


Several municipalities announce reductions in electricity charges. 
.SWANSEA Corporation is reducing the charge for electricity for 
lighting purposes to a flat rate of 6d. per kWh, with a reduction of 
IO per cent. to every consumer paying on the maximum demand 
system. Electricity for heating or cooking purposes is to be 
reduced from 2d. to 1d. per kWh during the summer quarter, and 
electricity for power purposes is to be reduced by 25 per cent. 
It is estimated that the reductions will mean a loss in revenue of 
{то ооо a year. Mr. W. Н. Burr, the electrical engineer, in recom- 
mending the reductions, stated that his idea was to develop a cooking 
load during the summer months. At LOUGHBOROUGH, lighting 
charges will be reduced from January tst from 74d. to 7d. per kWh, 
and heating and cooking charges will come down to a flat rate of 13d. 
per kWh. In both cases Mr. R. B. Leach, the engineer, anticipates 
that increased consumption will compensate for loss of revenue. 
BARKING Corporation is considering reductions as from the end of the 
current quarter. EccLES Town Council has reduced the charge for 
electricity from 75 per cent. above the pre-war rate to 50 per cent. 
as from the quarter ending September 30th, and SLEAFoRD Urban 
Council has made the following reductions in the charges for elec- 
tricity from the same date: Power, from 74d. to 53d. ; heating, 81d. 
to 54d.; places of worship, 94. to 81d.; lighting, rod. to 9d. per 
kWh; public lighting to be reduced for the current half-year by 
. Io per cent. of the full year's charges of £18 15s. for arc lamps, and 
£3 for small lamps. 


A Good Reoord at Darlington. 


In presenting the report of the Electricity Committee to the 
DARLINGTON Town Council last week, Sir Charles Starmer said 
the total working cost per unit in Darlington was '89d. per unit, 
which was the lowest cost obtained by an electrical undertaking 
in the country. The next was Bolton .93d., Leeds, r.1d., Sheffield 
I.5d., while Sunderland was 1.63d. The selling price at Darlington 
was also the lowest in the country, being 1.44d. per unit. They 
had thus the double record of producing cheaper and selling cheaper 
than any other town, and they had also returned over £4 ooo to 
the relief of the rates. At GLOUCESTER electricity works it is 
interesting to note that the coal bill for the six months from March 
to September last amounted to /4 974, as compared with {11 579 
for the corresponding period last year. 


Municipal Showrooms, 


A “Christmas Shopping” feature in the ‘‘Yorkshire Observer” makes 
special mention of the BRADFORD municipal electricity showrooms 
which, it is stated, '' are endeavouring to solve our problems regard- 
ing the Christmas gift in a very sensible way." We also notice that 
the Midland Electric Light and Power Co., and the Leamington 
and Warwick Electrical Co., have opened new offices and showrooms 
at 14, Upper Parade, LEAMINGTON. Demonstrations of electric 
cooking and labour-saving devices are being given. 


Tapping New Areas. 


Proposals are before the local Council for the supply of electricity 
to MARKET HARBOROUGH. Kettering is proposing either to include 
the district in its area and manage the supply, or to supply in bulk’ 
and leave to Market Harborough the distribution and management. 
Barrow Corporation has offered a bulk supply to ULvERSTON, but 
the Urban Council is anxious to investigate the possibility of 
generating its own supplies before accepting. The clerk has pointed 


out that the Council is not likely to obtain sanction to put down , 


a small generating station of its own. In the case of CARNARVON, 
the Electricity Commissioners have advised the Town Council that 
It will be to the best interests of the Corporation area to purchase 
eiectricity in bulk from the North Wales Power Co., in preference 
to installing further generating plant. ASHFORD Urban Council 
has been informed by the engineers appointed to report on the 
possible installation of electricity that the Electricity Commissioners 
are not prepared to sanction an independent generating station 
for Ashford unless a supply of energy in bulk cannot be obtained. 
Rye Town Council is considering an electricity scheme for the 
town, and ArroRp (Lincs) Urban Council has referred to the 
Lighting Committee a proposal by Mr. J. W. H. Cooper, of Grimsby, 
for an electric light scheme. At OAKHAM the Gas Co. has informed 
the Urban Council of its intention to apply for Parliamentary powers 
to supply electricity in the area now supplied with gas, and DoLGEL- 
LEY Urban Council have sealed an agreement with the Lighting and 
Power Finance Corporation, Ltd., for supplying electricity along 
roads within-the urban area, the generating station to be equipped 
and mains laid within twelve months. 


Extensions and Developments. 


Extensions of electricity supply are recorded from many parts of 
of the country. STAFFORD Corporation has come to an agreement 
with Lotus, Ltd., for supplying that firm and their associated 
companies for a term of seven years, and application is to be made 
to the Electricity Commissioners to sanction the borrowing of £15 000 
in connection with the scheme. Proposals are to be laid before the 
SouTH W ALES ELECTRICAL POWER DISTRIBUTION Co. for the 
extension of the Company’s cables to Llantrisant and portions of 

tbe Ely Valley, including Tonyrefail and Edmundstown, while the 
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Western Electric Distributing Corporation are applying to the 
Electricity Commissioners for a special order tosupply the town of 
WANTAGE with electricity. MIDDLESBROUGH Town Council has 
decided to give a supply of electricity to Ormesby and Marton, 
providing that for a period of six years a guarantee is given by 
residents to pay 1o per cent. of the cost of laying the supply, and the 
NORTHAMPTON Electric Light and Power Co. is seeking to extend its 
area. The County of London Electric Supply Co., Ltd., is applying 
for an order to enable them to supply electricity to Wanstead, 
Woodford, Buckhurst Hill, and Chigwell. The matter is to be 
considered by the District Council in conjunction with the Council 
at Woodford. DoncasTER Rural Council has accepted the offer of 
the Rossington Colliery Co. to supply electricity for sewage pumping 
purposes at 1}d. per kWh. 


Improvements at South Shields. 


Among forthcoming developments may be noted the improvements 
shortly to be made to the SouTH SHIELDS Corporation’s power 
station in the Holborn. Some old property is to be demolished to make 
room for a new building to include stores and battery room. Eleven 
tenders were received for the work, and the Electrical Committee 
has given the contract to Henderson Bros., of South Shields, their 
tender amounting to /4 223 5s. SHEFFIELD is to extend mains to 
increase the supply for tramway purposes and general distribution, 
at a cost of {12 390, and extension of the mains to give a supply in 
Handsworth and Woodhouse by means of overhead transmission 
lines is also projected at a cost of £11 088. At DALMARNOCK Power 
Station, Glasgow Corporation proposes to erect a third screen in 
addition to the two through which water passes from the Clyde for 
condensing purposes. At Glasgow, too, heat generated by the 
burning of city refuse is being used for steam raising for the generation 
of electricity for local power and lighting. | 

The whole of the roads at BECKENHAM (Kent) are to be lighted by 
electricity, providing the Commissioners sanction the necessary loan, 
and EASTBOURNE is to revert to its full pre-war standard of street 
lighting. Lewes Guardians have referred to a committee their 
question of installing the electric light at the Workhouse and 
Infirmary, with a view to getting an idea of the engine power needed, 
and the approximate cost. Due toa defect in the transmission lines 
from Queen’s Ferry, there was a temporary shortage ip the CHESTER 
electricity supply on Friday last. The effect was first noticed about 
10.30 a.m., when the lights became very dim, and machinery at 
several works in the city was stopped for lack of power, though the 
current did not entirely fail. Тһе tramway system was at a complete 
standstill from 10.30 until one o'clock. 


Lancashire and Cheshire Doings. 


Both DARWEN and BumRNLEY Town Councils have expressed 
unwillingness to transfer their generating stations to a Joint Elec- 
tricity Authority, in the event of such a body being established for 
the Mid-Lancashire District. The opinion is expressed that an 
adequate, satisfactory and cheaper supply can be maintained if 
the Council retain control of the generation and distribution of elec- . 
tricity in their areas. ACCRINGTON has come to a similar decision. 
Bunv has failed to secure the right of providing bulk supplies to 
RocHDALE, the Commissioners having decided in favour of the 
Lancashire Electric Power Co. The decision appears to have caused 
some heart burning, and the ''Bury Times" wants to know the 
reasons which prompted the Commissioners' finding. 

BLACKBURN Town Council has decided to borrow {60000 for 
laying electricity mains, etc., and /28 155 for payment out of 
capital of interest on borrowed moneys in respect of the new generat- 
ing station at Whitebirk. A somewhat smaller loan is being sought 
by BrackPoorL, where the Corporation are applying to the Elec- 
tricity Commissioners for sanction to borrow /33 ooo for the following 
purposes: high-tension feeders, /7 400; low-tension feeders and 
distributors, {10 100 ; ten new static transformer buildings (average 
cost £350 each), £3 500; ten 200 kW transformers, £2,000 ; high- 
tension switch gear, £2,500; low-tension switch gear, £I 500 ; ` 
I 500 new house service connections (£4 each), £6 ооо. The engineer 
has reported considerable overloading upon the existing plant. 
The Committee approved of the steps he is taking to safeguard the’ 
continuity of supply. BIRKENHEAD Council is anxious to borrow 
£20 ooo for main and service cables. 


Inquiries and Orders. 


The draft order embodying the scheme for the unification of the 
LONDON supply companies and authorities, upon which the Com- 
missioners have been engaged for a year, is expected to be issued in 
the New Year, when it will be made public, and criticisms and 
objections heard at a public inquiry. On Tuesday a public inquiry 
by the Electricity Commissioners into the reorganisation of the East 
of Scotland electricity district was opened at EDINBURGH, whose 
Corporation has lodged a scheme proposing to give a bulk supply 
to the whole district from the new super power station at Portobello. 

The Minister of Transport proposes to confirm the Special Orders 
(1) confirming an agreement between SLOUGH Urban District 
Council and SLouGH AND DarcuET Electric Supply Company, арӣ. 
(2) authorising Crook Urban Council to supply electricity in their 
Urban District. Objections in either case should be sent to the 
Secretary, Ministry of Transport, Whitchall Gardens, London, by 


December 30. 
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Imperial Notes. 


Advices from NEWCASTLE (N.S.W.) intimate that the Toronto 
urban area committee has under consideration a proposal by a 
syndicate for the installation of an up-to-date electric light plant, 
at a cost of {20 ooo.—Reuter's Trade Service. 


The Premier of TASMANIA has announced, says Reuter, that the 
Great Lake hydro-electric scheme will be completed by the end of 
the current ycar, when the maximum demand of 63 ooo h.p. can be 
catered for. Of this, 54000 h.p. has already been sold. The 
undertaking showed a profit of £15 ооо last year. ~ 


The accounts of the MELBOURNE AND METROPOLITAN TRAMWAYS 
Boarp for the year to June 3oth last show surplus on operation, 
£452 911. After providing for capital charges, and placing to 
renewals reserve £190 000, to fire insurance £4 ооо, and to public 
risk account £4 ooo, and writing off indebtedness of City of Camber- 
well £4 490, a net surplus of £7 792 remained to be carried forward. 


A Reuter's message from Cape Town states that Mr. McLellan’ 
of the Marconi Company, has been charged with the construction 
of a new SOUTH AFRICAN WIRELESS STATION, which will be the 
biggest in the world and will give a direct service to practically every 
country in the world. The work of equipment is expected to be 
completed in eighteen months. All the material possible will be 
purchased in South Africa. | 


According to the U.S.A. Commerce Reports, plans are being pre- 
pared for the further development of the ATMOSPHERIC NITROGEN 
INDUSTRY IN BRITISH CoLuMBIA. During 1920 and part of 1921 
an American company operated a plant at Lake Buntzen, using the 
surplus energy of the British Electric Railway Company. Operations 
are now to be resumed with a plant which will have a daily output 
of 5 tons of sodium nitrate and nitric acid, but further extensions 
are probable. 


For thesix months from April toSeptember, 1922, INDIA IMPORTED 
ELRCTRICAL MACHINERY to the value of r54 lakhs of rupees, as 
compared with 186 lakhs for the corresponding period of 1921. 
Exports from Britain under this heading fell from 129 lakhs to 
119 lakhs, while those from the United States shrank from 49 to 
234 lakhs. The heavy imports in 1921 of electrical instruments and 
apparatus were not maintained, and the total fell from 260 to 118 
lakhs. The British share fell by more than half from 175 to 82 lakhs, 
while that. of the U.S.A. shrank from 62 to тї lakhs. The only 
noteworthy increase is that under the heading of other countries 
from 6} to 12 lakhs, and this probably represents mainly German 
electrical accessories. 


In connection with the proposal by the electrical supply authorities 
in WELLINGTON to raise the voltage of the a.c. distributing system 
from 105 to 230 as soon as the necessary electrical energy can be 
supplied from the new hydro electric power station at Shag Point, 
Evans Bay, the office of His Majesty’s Trade Commissioner at 
Wellington reports that the present position is that the proposed 
alterations have been definitely approved by the Wellington City 
Council, but no decision is expected to be arrived at for some six 
months or so as to whether tenders will be invited for the supply 
of the material required or whether the work will be given out to 
local contractors, The scheme is expected to involve an outlay of 
£50 ооо to £100 000. 


The Victorian Government Treasurer, dealing with the question 
of establishing BORDER RAILWAYS, stated recently that a tentative 
agreement has been reached between the Premiers of NEw SouTH 
WALES and VICTORIA whereby Victoria has undertaken to build four 
bridges—at Gonn’s Crossing, Euston and two in the vicinity of 
Mildura—and construct railways in New South Wales territory from 
Moama to Balranald, and Gonn crossing to Stony Crossing, at an 
estimated cost of Хт 500000. The electrification of the Melbourne 
suburban railways will be completed in February, and the extension 
of electrification to country lines will be possible when cheap power 
from Morwell is available. The Newport power house is to be linked 
up with the Morwell scheme. 


It is stated that a start will be made before the end of this year 
with the BuRRINJUCK (N.S.W.) HYDRO-ELECTRIC SCHEME. It is 
expected that this undertaking will supply a dozen towns over a wide 
area with cheap light and power, and it is anticipated that important 
industries will be established in consequence. Practically all the 
preliminary work in connection with the scheme has been completed, 
including the survey of the transmission lines. Amongst the chief 
towns concerned in the scheme are Jugiong, Cootamundra, Gundagai, 
Junee, Wagga, Harden, Murrumburrah, Young, and Yass. The 
first section of the work for which tenders will be invited includes the 
off-take tunnel from Burrinjuck to the power house and the 
foundations of the power house, 


ELECTRIC INCUBATORS are among the exhibits at the International 
Poultry Show, now in progress at Olympia. 

Two men were injured at EAsT HAM electricity generating station 
on Sunday as the result of an accident caused by wires fusing during 
the installation of a new machine. 


A fire occurred at GREENOCK Corporation Electricity Works on 
Friday last, due to a *' blow-out ” in one of the turbines, which at 
the time was taking the total load of the system. 
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Foreign Notes. 


Japanese shipbuilders, says Reuter, have in some cases engaged 
in the manufacture of ELECTRICAL MACHINERY in order to pay 
expenses and keep their men employed during the present depression, 


It is estimated that the amount of MONEY INVESTED in ELEC- 
TRICAL POWER, railway, gas and other utility services in the United 
States is over $15 100000 ооо. Of this sum $4 боо ooo ooo has 
been absorbed by electric power companies, $5 ооо ооо ооо by 
electric railways, and $3000 000 000 by telephone and telegraph 
companies. 

The EXPORTS OF ELECTRICAL GOODS from the UNITED STATES for 
September were valued at $5 238 758, an increase of $487 583 over 
the preceding month. The shipments of power transformers and 
switchboards were heavier than usual and the exports of motors 
and motor driven devices also showed an increase. The average 
improvement is about то per cent. and indicates a brisker demand 
for electrical goods. 

For PUMPING the oiL WELLS of California the ELECTRIC DRIVE is 
reported to be rapidly displacing gas and steam engines. In the 
area of the San Joaquin Light and Power Corporation, where oil 
and gas are available without transportation, there are over 3000 
wells operated electrically. According to the ‘‘ Electrical World 
the relative costs per day per well of operating with electricity, gas 
engines, and steam engines are: $1, $2.16 and $5 respectively. 

A record of RAPID TRANSMISSION LINE CONSTRUCTION has been 
created by the Californian Oregon Power Co. The line, which is 
130 miles long and connects Springfield (Ore.) to the company's 
Prospect plant, was erected in six months. The transmission 
voltage is 11 000 and the line delivers power from the company s 
system to that of the Mountain States Power Co. The inter- 
connected system extends over a distance of more than 1 300 miles, 
from the Mexican border to Albany in Oregon. 


= 


Wireless Notes. 


A concert at OUNDLE SCHOOL was successfully '' broadcasted ” by 
the school wireless corps, the music being well heard in various parts 
of England. 

COMMUNICATION BY WIRELESS TELEGRAPHY has been established 
between France, Algeria, and Tunis on the one part, and Syria, 
Palestine, and Egypt on the other part. 

MAJOR-GENERAL ].«С. HARBORD has been elected president of the 
Radio-Corporation of America, in succession to Mr. E. J. Nally, who 
becomes managing director of international relations and whose 
headquarters will be in Pans. 


The RADIO-TELEGRAPH STATION at SCHEVENINGEN is being 
reconstructed by the Netherlands Government. The station, which 
will be able to communicate with all parts of Europe, is being 
equipped with Telefunken apparatus for radio-telegraph communica- 
tion and also for wireless telephone broadcasting. 

Owing to the breakdown of the landlines in the Rocky Mountains 
region by severe sleet.and snow storms, the International News 
Service recently transmitted from New York to San Francisco a 
FULL ELECTION SERVICE BY WIRELESS, through the co-operation of 
the Radio Corporation of America. It is reported that the service 
was as fast as that of the overland lines under ordinary conditions. 


A paper on '' Radio Telephony and Broadcasting ” was, last week, 
delivered by Mr. A. P. M. FLEMING, before the Glasgow Corporation 
Electricity Department Engineering Society, and some practical 
demonstrations in transmitting and receiving were given. Mr. 
R. B. Mitchell, engineer and manager of the electricity department, 
remarked that if the Corporation should decide at some future date 
to take up radio broadcasting, ії would not be necessary to set up а 
new organisation. The electricity department already possessed 
the equipment, as wellas the technical skill, and a radio section could 
quite well be added to the present undertaking without setting up a 
new department of the Corporation solely for this purpose. 


British Empire Exhibition Inquiry. 

Sir William Joynson-Hicks, Bart., M.P., who is making an inquiry 
on behalf of His Majesty's Government into certain aspects of the 
BRITISH EMPIRE EXHIBITION, held a meeting on Monday at the 
Board of Trade, with representatives of the Executive Council, the 
Management Committee, and the General Management of the 
Exhibition, together with the High Commissioners for the Dominions 
and India. At this meeting plans were made as to the procedure 
to be adopted in connection with the inquiry, which will now proceed 
immediately. À 

Sir William Joynson-Hicks will be prepared to receive communica- 
tions from any organisations or individuals who may desire to give 
evidence. Mr. R. W. Dalton, His Majesty's Trade Commissioner in 
New Zealand, who is now in this country and will shortly proceed 
to Canada as His Majesty's Senior Trade Commissioner, will act 
as Secretary, and communications in connection with the inquiry 
should be addressed to him at the Department of Overseas Trade, 
35, Old Queen Street, Westminster, London, S.W.1. Mr. John 
F. P. Rawlinson, K.G., M.P., has agreed to advise Sir William 
Joynson-Hicks in regard to any legal questions which may arise 
out of the investigation. 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

ToRovuAY CORPORATION, December r8th.—T wo 400 kW and 
one 300 kW rotary converters. Specifications from the Borough 
Electrical Engineer. 

GLASGOW CORPORATION. December r9th.—Electric light wiring 
and fitting in houses erected under the Tolcross housing scheme. 
Specifications from the Electrical Engineer, 75, Waterloo Street, 
Glasgow. 

ATHERTON URBAN Covscir, December 20th.— Two зо kVA and 
one 150 kVA s.p. transformers. Tender forms from the Council's 
Electrical Engincer. 

CHEADLE AND GATLEY URBAN District CounciL. January Ist. 
—Sub-station switchgear (contract No. 2), and static transformers 
(contract No. 3). Specifications, forms of tender, general con- 
ditions and drawings from Mr. C. Н. Wordingham, 7, 
Victoria Street, London, S.W.r, and 11, Mosley Street, Man- 
chester. | 

PRESTON CORPORATION. January roth.—Coal and ash handling 
plant for Ribble power station. Specifications from the Town Clerk. 

BIRMINGHAM SALVAGE AND STABLES COMMITTEE. January 27th. 
—Three-wire balancer set and switchgear and two 110 kW steam- 
driven generating sets, with switchgear ; one five-wire balancer set 
with switchgear and charging panels for vehicle charging ; paper 
and scrap iron presses, etc., for the Brickvale Road destructor works. 


Specification from Supt., Salvage Dept., 161, Corporation Street, 


Birmingham. 

WARRINGTON HEALTH COMMITTEE.—Wiring and fitting laundry, 
at Aikin Street Hospital, for electric lighting. Specification from 
the Medical Officer of Health. 

IRELAND. 

DUBLIN UNITED TRAMWAYS (18960), LtD. December 18th.— 
General stores for six months, including car fittings, iron, steel, 
castings, ironmongery, electrical supplies, steam fittings, paints, 
etc. Forms of tender from the General Manager, 112-113, Marl- 
borough Street, Dublin. 

AUSTRALIA. 

NEWCASTLE (N.S.W.) CORPORATION. January 11th.—One 
750 kVA or, alternatively, one 1 ooo kVA tranformer voltage regu- 
lator.—Reuter's Trade Service. 

MELBOURNE TRAMWAYS BoARD. January 24th.—1 650 steel poles, 
either solid or in three sections.—Rewter's Trade Service. 

VICTORIAN RAILWAY COMMISSION. January 24th.—*Copper wire 
in 2 ooo ft. coils, No. 12, Browne and Sharpe gauge, or No. 4 S.W.G. 
and No. 14 Browne and Sharpe gauge or No. 16 S.W.G., both with 
5/64 in. min. insulation, and insulation resistance of 2 120 megohms 
per mile. 

VICTORIAN RAILWAY Commission. January 31st.— Motors and 
starting apparatus for use on three-phase, three-wire system at 
440 V and 25 cycles. The machines required include five 2 H.P., 
six 74 H.P., two IO H.P., twO I5 H.P., and one 20 H.P. squirrel саре 
motors, and one IOH.P., one 25 H.P., and one 30 H.P. slip ring motors. 
—Reuter's Trade Service. 

NEw SourH WALES RAILWAYS DEPARTMENT. January 3rist.— 
Four І ooo kW rotary converter units.—Reuter’s Trade Service. 

VICTORIAN ELECTRICITY COMMISSION. March 7th.—Ash and dust 
extraction plant for Morwell power scheme. Specification (No. 23/6) 
from the Agent General, Melbourne Place, Strand, London, W.C.2. 


SOUTH AFRICA. 

BRANDFORT (Orange Free State) MUNICIPALITY. January 30th.— 
Electric lighting plant, including (1) water tube steam boilers, 
(2) steam engines and alternators, (3) switchboard, (4) boiler and 
engine-house auxiliaries, (5) steel poles and overhead conductors, 
(6) transformers, and (7) house services and meters. Specifications 
from Prof. W. Buchanan, 75, Louis Botha Avenue, Johannesburg. 
Reuter's Trade Service. 

INDIA. 

BENGAL-NAGPUR RAILWAY Co. December 22nd.— 35-ton electric 
traverser. Specifications from the Company's offices, 132, Gresham 
House, Old Broad Street, London, E.C.2. | 

MADRAS CORPORATION. January 18th.—Eight kVA three-phase 
transformers, h.t. switchgear, 15 ooo V testing set, 700 30 ft. steel 
poles, 10 tons h.d. copper wire, 6 tons galvanised wire, and switch- 


board instruments, Specifications from the Revenue Officer, 
Corporation of Madras.—Rewuter's Trade Service. 
CHILE. 

CHILEAN STATE Rattways. February 15th.*—Signalling 
system. 
URUGUAY. 


STATE ELECTRICITY SUPPLY WoRKS, MONTEVIDEO. December 


29th.*—Low tension armoured cable, telephone cable and 
accessories. 
STATE ELECTRICITY SuPPLY Works, MONTEVIDEO. January 


16th. *—45 ooo metres of v.i.r. cable. 


GRIMSBY CORPORATION have accepted the tender of L. Hancock 
for wiring and fitting Laceby Sanatorium at £311. 

The English Electric Co.’s tender for turbo-alternator, condenser 
and pump, at £32880, has been accepted by ABERDEEN CoR- 


PORATION. 
i S a e a e e M 


* Particulars from Department of Overseas Trade. 
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Johnson and Phillips have recently received an order from the 
AUCKLAND (N.Z.) Power Boarp for зоо miles of aerial cable ‘007 
to `3 sq. in. 

The tender of E. W. J. Whitelock for wiring and fitting the work- 
house for electric lighting, at £88 10s., has been accepted by LUTON 
GUARDIANS. 

The tender of the British Electric Transformer Co. has been 
accepted bv SALFORD ELECTRICITY COMMITTEE for four 50 kVA 
s.p. transformers at £270 16s. 

The tenders of Henley's S.A. Telegraph Works Co., £5 013, and 
the Metropolitan-Vickers S.A. Electrical Co., £2 748, have been 
accepted by JOHANNESBURG COUNCIL for supply of cable. 

SOUTHEND ELECTRIC LIGHTING COMMITTEE recommend the 
purchase of three g00 kW marine type Diesel engines from W. R. 


` Wright, of Gillingham, at £5 500 each, delivered in Southend. 


The tender of J. M. Henderson and Co. for an electrically-driven 
locomotive travelling crane and grab, for charging cells at the 
refuse destructor, has been accepted by BLACKPOOL CORPORATION. 

The tender of the North Metropolitan Electric Supply Co. has 
been accepted by WARE URBAN COUNCIL for the conversion of the 
plant at the water-works pumping sation to electric driving at £370. 


The tender of the Hackbridge Cable Co. (lowest tender received) 
has been accepted by BARKING Urban Council for the London Road 
feeder, £690. Nine tenders were received, the highest being 
£779 125. 

Truslove and Co., of Colchester, have received orders for 
" TRUSLITE ” ELECTRIC LIGHTING PLANTS, wiring, etc., for the 
Union Institution, Aylsham, and for the residence of the Earl of 
Warwick, Beer, South Devon. 

For its new electricity project the SwAN HILL (Victoria) SHIRE 
COUNCIL have accepted the tender of Homewood and O'Neill for 
power house equipment at {14 034. The plant will be of U.S.A. 
manufacture.—4Aeuter's Trade Service. 

WAYLAND (Norfolk) GUARDIANS have accepted the tender of 
Truslove, Ltd. (lowest tender received) for wiring and fitting 
Attleborough Infirmary for electric lighting at £485. Four tenders 
were received, the highest being £612. 

YORK ELECTRICITY COMMITTEE have accepted the tenders of the 
General Electric Co. for two slip-rings for rotary converters at {£73 
each, and that of the English Electric Co. for works for the protection 
of the river bank at the Linton Works, £1 146. 

KENT County CouNCIL have accepted the tender of Н. J. Cash and 
Co. (lowest tender received) for supply of oil engine-driven electric 
generating plant, with switchboard, battery, alterations to hot 
water supply, and additions and alterations to buildings, at Lenham 
yc o e £6 134. Four tenders were received, the highest being 

8 462. 

Lonpon County Соомси. are recommended by the Highways 
Committee to accept the tender of the Metropolitan-Vickers 
Electrical Co. (lowest tender received) for switchgear and other 
material for No. 4 turbo-generator at the Greenwich power station. 
Ten tenders were received, the highest being £1 969. The accepted 
tender is subject to the I.E.E. model conditions. 


The Western Engineering Co.’s tender (£7 18s. 6d. and £8 13s. 6d., 
respectively, for A and B type house) has been recommended for 
acceptance for wiring and fitting 200 houses at Springwood Edge 
Lane Drive and Walton-Clubmoor estates for LIVERPOOL CITY 
CouNciL. A tender by H. Jones for similar work in 200 houses on 
the same estates, at £7 18s. and £8 14s. per house, is also recom- 
mended for acceptance. 

GLASGOW TRAMWAYS COMMITTEE recommend the acceptance 
of the tender of the Cargo Fleet Iron Co. (lowest British offer) for 
4 200 tons of steel rails with fishplates, etc., at £41 ooo. Belgian 
and American tenders at £4 ooo and £5 ooo respectively lower have 
been received, but the tenders from abroad are for Bessemer steel 
rails, which the Committee are advised do not give as satisfactory 


results as the open-hearth steel rails supplied by the Cargo Fleet Co. 


ABERDEEN CORPORATION have decided to place with Escher, 
Wyss and Co. (Zurich) the contract for the 14 ооо Н.Р. turbine 
required in connection with the 10 ooo kW turbo-alternator which 
the Croporation are about to install. The tender of the English 
Electric Co. has been accepted for the alternator and Vickers 
condenser and pumps, at /23 735, and the amount of Escher, Wyss 
and Co.'s offer for the turbine is £9 145. Nine tenders were received 
for the complete unit and seven for the condenser and pumps only. 
The lowest offer for all British plant was £43 130, and the lowest 
of three Swiss tenders was £30 340. 

With regard to the electrical equipment of the 171 miles section 
of the SourH AFRICAN RaiLWAYS between Glencoe and Pieter- 
maritzburg, to which we referred in our issue of November 17, · 
we now learn from the '' Financial Times” that the successful 
tenderers include the following :—Metropolitan-Vickers Electrical 
Co., electrical locomotives amounting to nearly £1,000,000 ; British 
Thomson-Houston Co., 18 motor generators, about £400,000 ; C. A. 
Parsons and Co., five turbo-alternator sets; Babcock and Wilcox, 
eight marine type boilers ; Telegraph Manufacturing Co., overhead 
equipment and cables; A. Reyrolle and Co., main switchboard ; 
South African General Electric Co., h.t. transformers and automatic 
switch gear for sub-station control boards. The total cost of the 
electrification of this section of the line is estimated at £4 453 ооо. 
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Companies’ Meetings, Reports, etc. 

The CAPE ELECTRIC Tramways Co. has declared a dividend of 

6 per cent., free of tax. 
he AMERICAN TELEPHONE AND TELEGRAPH Co. has declared a 
quarterly dividend of 2} dollars per share, payable on January 15th. 

A half yearly dividend on the 7 per cent. cumulative preference 
shares of the British Тномѕом-Ноџѕтом Co. is payable to-day 
(Friday). 

A quarterly dividend of r4 per cent. for the three months ending 
December 31st has been declared on the common stock of the 
CANADIAN GENERAL ELECTRIC Co. 

‚ A dividend of 2 per cent. (2 dollars per share) for the quarter 
ending December 31st on the common capital stock of the MANILA 
ELECTRIC CORPORATION is payable in New York on December 3oth. 

A dividend for the past year of 10 per cent., free of tax, has been 
sanctioned by the SCARBOROUGH CENTRAL TRAMWAY Co. Mr.S. 
Aspin has been appointed to the board in place of the late Mr. 
james Pirie. 

The gross profits of KRUPPS for the financial year just ended, says 
Reuter, are 906 000 000 marks against 272 000 ooo marks last year. 
The net profits are 156 ooo ooo marks against 97 ooo ooo marks 
last year. А dividend of то per cent. has been declared as against 
6 per cent. last year. 

The report of the ARMSTRONG WHITWORTH DEVELOPMENT Co. 
recommends a dividend of 6 per cent. per annum on the preference 
shares for the half-year, making 6 per cent. for the year. £16675 is 
carried forward. A dividend of 12} per cent., free of tax, has been 
paid on the ordinary shares. 

The Institute of Medical Electricity, International Electrical and 
Mechanical Supplies Co., Pelco Accumulators, and United Electrical 
Works were STRUCK OFF THE REGISTER OF JOINT STOCK COMPANIES 
on December 5th. The following will be struck off the Register 
unless cause to the contrary is shown before March 8th next: 
Caerphilly Electric Supply Co., Cylectric Cookers, Marlborough 
Electric Supply Co., Reincke's Wireless Telephones. 

At a meeting of the BURMAH ELECTRIC TRAMWAYS AND LiGHTING 
Co. on December 6th, it was stated that the traffic receipts showed 
an increase of £2 546, and the receipts from the sale of current for 
light and power an increase of /3083, and the total receipts an 
increase of £5 162. The total expenses amounted to £27 804, as 
compared with £24 380, an increase of /3 424. This increase was 
due to the necessity for carrying out abnormal repairs to the power- 
house plant, the increasing repairs to track and cars, and the 
general increase in wages, the full effect of which was only felt this 

ear, 

а An extraordinary general meeting of the BROMPTON AND KENSING- 

TON ELECTRICITY SUPPLY Co. is to be held on December 22nd, to 
confirm resolutions submitted on December 7th for the division of 
each of the Ordinary and Preference shares of £5 into five shares of 
£1 each and to alter certain of the articles of association. A further 
resolution will then be submitted to authorise the capitalisation of 
£90 ooo of the reserve fund and £4 740 of the depreciation fund and 
its distribution by the allotment of one fully-paid Ordinary share for 
every two Ordinary shares held, such bonus shares to rank for any 
dividend declared for 1922. 


* Fuller's United Electric’s Reduced Capital. 

Anextraordinary general meeting of the FULLER’S UNITED ELECT- 
Ric WORKS, LTD., was held last weekf or the purpose of considering 
resolutions providing for the reduction of the company’s capital. 
It was stated that the scheme was dependent upon the reduction 
of the capital, in the case of the preference shares to 10s., and in 
the case of the ordinary shares to 1s., but as capital could only be 
reduced strictly in accordance with the provisions of the articles of 
the company and with the sanction of the Court, the meetings at 
which the scheme was passed by the preference and ordinary share- 
holders were not sufficient to complete the reduction. The present 
meeting was called simply to carry into effect what had already been 
decided. In addition to the reduction already mentioned, there was 
provision for dividing the 98 493 unissued ordinary shares into 
2 121 367 shares of Is. each. The object of this was, in the first 
place, to bring all the ordinary shares into line, and, secondly, to 
provide a fund out of which the bonus shares could be issued to 
those who took up debenture stock under the scheme. The 
resolutions were carried unanimously. 


Anglo-Argentine Tram Scheme. 

Resolutions having for their object the cancellation of the arrears 
of dividend on the second preference shares will be submitted at an 
extraordinary general meeting of the ANGLO-ARGENTINE TRAMWAYS 
Co. on December 19th. It is proposed that all arrears of dividend 
accrued and to accrue on the issued second preference shares from 
December 31st, 1918, to December 31st, 1922, be cancelled, and 
that 110 ooo of the issued £5 ordinary be converted into second 
preference, making the total number of second preference 710 ooo. 
As from January Ist, 1923, these shares will carry a cumulative 
dividend at the rate of 6 per cent. instead of 54 per cent. per annum. 
As the result of these proposals, if carried out, every second preference 
shareholder will, in return for giving up the arrears of dividend 
on his shares, receive the full equivalent in amount of arrears of 
dividend in fully-paid second preference shares—that is, 11 further 
shares in respect of every 50 shares now held, and so in proportion 
for other holdings, and all those shares will for the future carry 
dividend at the increased rate of 6 per cent. per annum. 
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New Companies. 


MIDLAND FLEXIBLE METALLIC TUBING Co., Ітр. (186 177).— 
Reg. Dec. 4th. Cap. £25 ооо in £i shares. To carry on the 
business of manufacturers of and dealers in flexible metallic 


tubing, armourers of electric cables, etc. Solicitor: H. Hanson, 
New Square, Low Pavement, Nottingham. 
E. ANGUS LEYBOURNE AND Co, Lrp. (186 164).— Private. 


Reg. Dec. 4th. Cap. {то ooo іп £1 shares. To acquire the business 
carried on at Newcastle-on-Tyne as ‘ E. Angus Leybourne and 
Co.," and to carry on the business of mining, mechanical and 
electrical engineers, etc. E. A. Leybourne, The Mount House, 
Springwell, Co. Durham, is permanent director. 

DaAcGNo, Lro. (186200).—Private. Reg. Dec. 5th. Cap. £5 ooo 
іп {1 shares. To adopt an agreement with J. H. Noble; to acquire, 
work, manufacture or use any inventions, etc., relating to accumu- 
lating, storing, producing, supplying or using electricity or electrical 
currents or force, etc. J. H. Noble, 74, Bede Burn Road, Jarrow, 
is a director. , Reg. office: 14, Grey Street, Newcastle-on-Tyne. 

PRESSLAND ELECTRIC SUPPLIES, LTD. (186 248).—Private. Reg. 
Dec. 6th. Cap. £1 100 in 1 ooo 1o per cent. cum. participating pref. 
and тоо ord. shares of {1 each. To enter into a contract with C. 
Pressland and to carry on the business of electrical, etc., engineers, 
dealers in electric apparatus, etc. С. Pressland is managing director. 
Registered office: Old Drill Hall, London Road, Hampton-on- 
Thames. | 


Institution Notes. 


The ASSOCIATION OF ELECTRAGISTS, INTERNATIONAL, is the new 
title of the National Association of Electrical Contractors and 
Dealers, New York, the word “ Electragist '" meaning one using 
high standards of practice. 

A scheme is on foot to form a WIRELESS SOCIETY AT THE ST. 
BRIDE FOUNDATION . INSTITUTE. Regular meeting nights are 
suggested for experimental work, discussions, papers, broadcasting, 
etc., anda general meeting is to be held shortly to consider the 
proposal. 

The INSTITUTE OF PATENTEES has set up a Court of Arbitration, 
to which disputes between inventors, patentees, and manufacturers 
may be referred. The head office of the Institute, which is affiliated 
to the National Union of Manufacturers, is at 44, Great Russell 
Street, London, W.C. 

The ELECTRICAL CONTRACTOR'S ASSOCIATION is finding the 
London Branch growing rather beyond control owing to the increase 
of membership. It is proposed, therefore, to organise a number of 
sub-branches in the suburban districts. -The first of these is to be 
at Ealing, for members in the Ealing and Acton district. 

Some £200 is still required to bring the invested funds of the 
ELECTRICAL TRADES BENEVOLENT INSTITUTION up to £20 ooo, and 
endeavours are being made to raise the necessary sum. The Hon. 
Secretary has had promises of six £5 contributions towards this 
sum if it can be raised by the end of the year, and he appeals for 
further donations. 

The annual meeting of the BIRMINGHAM AND DISTRICT ELECTRIC 
CLuB was held on December 9th. The following officers were 
elected :—-Mr. C. G. A. Macdonald, president; Messrs. F. Unwin 
and P. Shaw, vice-presidents; Mr. A. E. Cunningworth, treasurer ; 
and Mr. T. Birkett, secretary. The eighteenth annual report stated 
the success and progress of the club had been well maintained. 
The social activities had been of a most interesting character. The 
treasurer’s report, which showed a balance in hand, was regarded as 
satisfactory. 

A meeting of the ELECTRICAL SOCIETY OF GLASGOW was held last 
week, Mr. A. R. Ure presiding. A paper on “ Industrial Illumina- 
tion by Electric Energy ’’ was submitted by Mr. George Herbert, and 
was listened to with keen interest. There was a large attendance 
and seven members took part in the ensuing discussion. The 
society continues to flourish and there are now 170 names on the 
membership roll. The next meeting takes place on January oth, 
1923, when a paper entitled '' The Problem of the Small Consumer "' 
will be contributed by Mr. Berry, Mains Superintendent of the 
Glasgow Corporation Electricity Department. 

Among the Friday evening lectures arranged for 1923 by the 
RoyaL INSTITUTION OF GREAT BRITAIN are the following :— 
February 2nd, Mr. Charles F. Cross, ‘‘ Fact and Phantasy in Indus- 
trial Science ” ; March 2nd, Mr. George C. Simpson, '' The Water 
in the Atmosphere ’’; March 23rd, Sir Ernest Rutherford, *' Life 
History of an Alpha Particle from Radium.’’ On Thursdays, - 
March 15% and 8th, Mr. Theodore Stevens will speak on “ Water 
Power of the Empire,’’ and on Saturdays, February 17th and 24th, 
and March 3rd, roth, 17th, and 24th, Sir Ernest Rutherford will 
deal with ‘‘ Atomic Projectiles and their Properties." 

Mr. John Bruce recently read a paper on “ The Efficient Control 
of Super-power Stations, with special reference to Heat Balance," 
before the Glasgow branch of the AssociATION or MiNING ELEC- 
TRICAL ENGINEERS. The paper dedlt with the distribution and 
destination of the heat units liberated by the combustion of coal. 
After describing the various available methods of furnishing 
auxiliary power, and at the same time controlling the heat balance, 
Mr. Bruce said that the results at Dalmarnock compared very 
favourably with those obtained in super-power station practice in 
America, 
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Commercial Intelligence. 


County Court Judgments. 

[NorE.—The publication of extracts from the '' Registry of 
County Court Judgments " does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions. But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.) 


ARROTA ELECTRICAL AND MOTOR ACCESSORIES CO., 
LTD., Louth, electrical engineers. £11 18s. October 27th. 

PARR, Harold, 2, Strawberry Dale Square, Harrogate, electrical 
engineer. £15 25. 6d. October 20th. 

SEGAL, H., AND CO., 61, Abbey Road, St. John's Wood, general 
electricians. {£14 13s. od. October 20th. 

WALKER, Mr. E. (trading as SOWERBUTTS AND ROGERS). 
122, High Road, Kilburn, electrical engineer. £40 2s. Іа, 
October 24th. 


Bill of Sale. 
FARQUHAR, James George, 18, Mansfield Road, Luton, electrical 
engineer. November 29th. £100. 


Receivership. : 

WILSON HARTNELL AND CO., LTD.—P. M. Wilson, of East 
Parade, Leeds, was appointed receiver on December 4th, 1922, 
under powers contained in second mortgage debenture dated 


October roth, 1921. 


Private Meetings, etc. 

{Inclusion under this heading doss not necessarily imply failure» 
Many private meetings are called merely for the purpose of the debtor 
consulting his creditors as to his position when he may not be insolvent.) 
BELL BATTERY CO, LTD. (in voluntary liquidation).—The 

Electrical Engineering and Equipment Co., Ltd., inform us 
that they are not creditors in this matter, the goods ordered, 
value /678, not having been delivered. 

WILDE, Frederick, trading as THE LIVERPOOL ELECTRIC 
ENGINEERING CO., 18-20, Vauxhall Road, Liverpool.— 
Creditors were called together last week, when it was decided 
to confirm the deed of assignment already executed to Mr. 
P. S. Booth, Exchange Buildings, Liverpool, as trustee, with 
a committee of inspection, consisting of Sloan and Co., Electrical 
Supplies .(Liverpool), Ltd., F. Jinks, Ltd., and Downes and 
Davies. A statement of affairs was submitted, which showed 
unsecured liabilities for £3 222 (£800 due to the trade) and net 
assets estimated to produce £2 301; a deficiency of 921. 
There is a cash creditor for /1 ooo put into the business with a 
view to converting it into a limited company and becoming a 
director. This scheme was not proceeded with. A judgment 
creditor was stated to be in possession. Debtor commenced 
business in 1917. 


London Gazette. 
The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Company Wincing-up. 
INSULATORS, LTD., 43, Bidder Street, Junction Street, Canning 
Town, London, E.16. Date of order, December 5th, 1922. 


Conrpany Winding Up Voluntarily. 

WIRELESS APPLIANCES, LTD., H. E. Harwood, 73-75, Albion 
Street, Leeds, appointed liquidator. Meeting of creditors at 
Midland Grand Hotel, St. Pancras, London, N.W., on Thursday, 
December 21st, 1922, at 12.30 p.m. 


Benkruptcy Information. 

GRIFFIN, Douglas Henry, carrying on business at 5, The Mart, 
St. Davids Road South, St. Anne’s-on-Sea, under the style 
of THE MIDLAND ELECTRIC CO. Receiving order, 
December 8th. Debtor's petition. 

SMITH, Archibald (trading under the style of SMITH AND GILL), 
57, Albion Street, Nelson, in the county of Lancaster, elec- 
trician. Receiving order, December 7th. Creditor’s petition. 


Notice of Intended Dividend. 

DEPLEDGE, Robert Adrian, late 102, now 53, Frodingham Road, 
Scunthorpe, Lincs, trading as the '' SCUNTHORPE ELEC- 
TRICAL CO.," electrical engineer. Last day for receiving 
proofs, December 22nd. Trustee, S. M. Forrester, 1, Town 
Hall Street, Grimsby. 


A conference of allauthorised UNDERTAKERS in THE NORTH WESTERN 
AREA was held last weck at Manchester for the purpose of receiving 
the report of the employers' representatives on the District Council 
and District Board. The Conference unanimously re-elected the 
retiring members with the exception of Mr. J. H. Tonge, who has 
represented the Companies since the formation of the Council and 
Board but who has now ceased to be eligible, and Mr. W. Fennell, 
engineer агай secretary of the Northwich Electricity Supply Company, 
was electedl in his place. 
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Forty Years Ago. 
** The Electrician,” December 16th, 1882 


THE TELEPHONE IN FRANCE.—It is said that all French barracks, 
in places where there are several, are to be connected by means of 
telephone hnes. 

ELECTRIC LIGHTING FOR GRAVESEND.—The Gravesend Town 
Council, instead of applying for a provisional order, have appointed 
a committee to confer with the South-Eastern Brush Electric Light 
Company on the subject of introducing the light into the town, 
This company, we may add, has applied for an order. 

ELECTRIC LiGHT IN LoNDoN.—The Civil Service Supply Associa- 
tion, in Bedford Street, Strand, W.C., have adopted several Brockie 
lamps for lighting their building. The lamps outside the building 
give a very good light. They have been erected by the British 
Electric Light Company. The current is generated by Gramme 
machines. 

ELECTRIC LIGHTING AND FIRE INSURANCE COMPANIES.—The 
offices of the Eastern Electric Light and Power Company and the 
Indian and Oriental Electrical Storage and Works Company, at 
Winchester House, Old Broad Street, E.C., have for some time 
past been lighted by incandescent lamps fed by Sellon-Volckmar 
accumulators. We are informed that two fire insurance companies 
have inspected the system, and have duly recognised it in their 
books without any additional charge being made. 


Benn Brothers Other Journals. 


Some Features of the Current Issues. 
THE CABINET MakER.—'' West End Christmas Windows": 


“ London's Leading Sale Rooms "; ‘‘ The Place of Pottery in 
Furnishing.” 

THE CHEMICAL AGE.—'' Some Views on Chemical Affinity —I,"' 
by Professor J. R. Partington; ''' Chemical Age’ Letters from- 


America—VI," by F. E. Hamer; '' Butyric Esters and their Uses ' 


in Perfumery,” by Pierre Mirgodin. 

THE EUROPEAN COMMERCIAL.—'' Week's Review of the Industrial 
and Economic Situation ’’; '' Review of the Foreign Exchanges '' ; 
‘‘ Markets, News and Banking Notes.” 

THE FRUIT GROWER.—"' Co-operative Packing and Grading '' ; 
“ Signs of Christmas " ; “ Recent Exhibition Roses.” 

GARDENING ILLUSTRATED.—"‘ Renovating Neglected Orchards ”’ ; 
'' Some Winter Flowering Orchids ” ; “ Root Pruning and Lifting.” 

THE Gas WonLp.—'' Report of Proceedings of Departmental 
Committee on the Therm’’; “Development in Modern Street 
Lighting ''; ‘‘ Salesmanship in the Gas Industry.”’ 

THE HARDWARE TRADE JOURNAL.—" Locks and Door Furniture, 
Ancient and Modern”; ‘ Overhauling Platform Weighing 
Machines ” ; ‘‘ Some Workshop Wrinkles.” 


Prices of Metals, Chemicals, etc. 


Toxgspay, December 12. 


Best Selected ee per ton £65 15 о 5S. 

Electro Wirebars .. T £70 о о 7s. 6d. 

Н.С. Wire, basis .. per Jb. ов. 10. td. 

Sheet oo. oe » os. 1040. — 
g T Wire (Telephone) — 


hor Bronze Wire, 


* Copper— Price. Inc. Dec. 


ee per lb. 18. 2d. yd. а=» 
Brass 60/40— 
Rod, basis ve a 7d. — Ld 
Sheet, basis ee ry) | 94d. — — 
Wire, basis ee "m 104d. — — 
Pig Iron— 
Cleveland Warrants perton {4 17 6 == == 


Wire, basis 8S.W.G.,, 48 оо — 


Engli os Ft А 427 5 о — m" 
patito or Союш! - £26 о o 25. 6d. — 


axe са о о {4 12 6 

, Wire, basis .. рег ib. 2s. 41d. ad. 
Aluminium Ingots .. perton {100 о о = 
Speltsr .. oe "m " £38 12 6 12s. 6d. 
Merowry e .. per bottle {12 5 o -— 
Sulphur (Flowers)—Ton £9 Sodium Chiorate— Pes lb. 3d. 
(Roll-Brimstone)—per ton Sulphuric Acid (Pyrites, 168°) 

£8 тоз. per ton, £7 108. 
Sodium Bichromate.—Per lb. 44d. Copper Sulphate,.—Per ton. 
Borie Acid (Crystals). Per ton £55. £26 
Rubbor.— Para fine, 1s. 111. ; plantation 1st latex, 1s. 1:4. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd., and the rubber prices by W.T. Henley's Telegraph 
Works Company. : 
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Patent Record. . 
SPECIFICATIONS PUBLISHED, 
The following abstract from some of the specifications recently published has been 


specially compiled by Messrs. MEwBURN, ELLIs AND Co., Chartered Patent Agents, 
70 and 72, Chancery Lane, London, W.C. 


186 383 Morrison, C. H. W., and M. AND P. ENTERPRISES. Electric heaters. 


(26/5/21.) 


186 388 WESTERN Exectric Co., and Deakin, С. Telephone call distributing 


186 389 Waker, M. Elcctrical controlling devices for electric motors. 


(28/5/21.) 


system. 


(31/s/21.) 


186 391 Price, S. L. Dynamo-electric machines for motor cycles and the like. 


165 403 FELTEN & GUILLEAUME CARLSWERK AKT.-GES. 


186 408 TUCKER, J. В. 
165 725 VoGcEL, L. 


(16/6/21.) 

Inductances for loading 
(25/6/20.) (Addition to 157 316.) 

Electric switches. (24/6/21.) 

Influence electrical machines. (2/7/20.) 


telephone circuits. 


186 413 HocusrADTER, M. Safety apparatus for the automatic disconnection of 


faulty electric circuit sections. 


(24/6/21.) (Patent of Addition not 
granted.) 


186 418 Bicnamy, J. B. Automatic electric cut-outs for dynamo-electric machines. 


(27/6/21 Cognate application, 24356/21.) 


186 420 Jackson, W. J. MELLERSH- (Soc. DES ESTABLISSEMENTS GAUMONT). System 


186 429 RAILING, A. 
186 433 LENAGHAN, T. 


for long-distance control of electric motors from one of a plurality of con- 
trolling stations. (27/6/21.) 
H., and ANcorp, A. E. Oscillating-gear applicable for electric 
fans and other purposes. (1/7/21.) 

Electro-magnetic and polarised relays. (1/7/21.) 


167 747 NouvEL, P. Distant-control] device for electric circuits. (12/8/20.) 
186 449 Berry, H. H. Electrically-heated ovens. (7/7/21.) 
186 454 Recorp, J. W. Electrical measuring instruments. (12/7/21.) 


186 465 Rasttic, В. 
186 467 WALL, T. F. 


186 469 CoLEBROOKE, А. H. 
186 470 British THomson-Houston Co. (GENERAL ELECTRIC Co.). 


186484 LAWLER, J. Electric player for pianos and similar instruments. 
186 494 CHILIAN ELECTRIC TRAMWAY AND LicHT Co. (Bowen, А.). 


186 496 FAIRWEATHER, W. C. (DIEHL MANUFACTURING Co.). 


186 499 Вюитіѕн THOMSON- 


Self-aligning contacts for electrical apparatus. (18/7/21.) 
Means for introducing capacity effects in alternating electric 
current systems and apparatus. (19/7/21.) 

S., and WiLLIAMs, W. A. Renewal of the filaments of 
thermionic valves for use in wireless telegraphy or the like. (21/7/21.) 
Electric drives 


(3/8/21.) 


Automatic 


for paper-machines and the like, (21/7/21.) 


trolley-retrievers for electric tramcars. (19/8/21.) 
Terminal block or 
switch for electric motors adapted for running on alternating or continuous 
current supply. (23/8/2 I.) 

oUSTON Co. (GENERAL ELECTRIC Co.). 


(25/8/21.) 


Electrodes 
more particularly for electron-discharge devices. 


` 168 598 NAAMLOOZE VENNOOTSCHAP PHILIPS’ GLOEILAMPENFABRIEKEN. Electric 
incandescent lamps. (2/9/20.) 
186 514 Ross, T. W., and METROPOLITAN-VICKERS ELECTRICAL Co., Ltp. Protec- 


tive devices for electric transformers. 


(8/9/21.) 


186 354 Heescn, О. K. Automatic electricity meter. (27/8/21.) 
186 526 ELLISON, G. Electric switches and the like. (18/10/21.) 
186 527 ELLISON, G. Electric switches and the like. (18/10/21.) 


173 525 QUARZLAMPEN GES. 


Mercury vapour lamps for curative light treatment. 
(30/12/20.) 


186 556 WESTERN Exvectric Co., and Deakin, G. Telephone call distribution 


186 557 British THomson-Houston Co. (GENERAL ELECTRIC Co.). 
186 640 GIVELET, 

186 658 Sykes, A. F. 
186 663 JENNISON, J 
186 665 HEITINGER, J 
186 670 Baronio, A. C. 


186 675 WATERHOUSE, L. 
168041 Paquir, V. 


186 681 Витте, M. P. FavRE-. 


32 370 


32 372 
32 373 
33 374 


32 383 
32 384 
32 394 


32 395 
32 406 
32 425 
32 426 


32 442 
32 448 
32 451 
32 452 
32 470 
32 473 
32 478 
32 484 


32 492 
32 493 
32 511 
32 515 


32 52I 
32 527 
32 536 
32 546 


32 577 
32 578 
32 583 
32 OII 


32 621 


system. (7/2/22.) 
A Electric motor 
control systems. оа) 

7 A. M. V. de P. Control systems for direct current electric 
(31/3/21.) 


Electrical means for transmitting and reproducing sound. 
(2/6/21.) (Addition to 160 223.) 
J., and GREENHALGH, F. Device for testing high-tension 
sparking plugs, magnetos and coils. (IAE 
., and VANDERVELL AND Co., Lro., C. A. Photographic 
recording and electric signals. (22/6/21.) 
Means for preparing, transmitting and recording messages, 
particularly applicable to telegraphy. (24/6/21.) 

M., and Davipsow, F. F. D. Electric heaters. (28/6/21.) 
Electrical distributing apparatus for explosive motors. 


motors. 


(17/8/20.) . . i 
Electric apparatus for sending out the time. 
(29/6/21.) 


APPLICATIONS FOR PATENTS. 


November 27, 1922. 
WESTERN ELECTRIC Co. and G. DgaxiN. Selective switches for telephone 
systems, etc. ; 
L. CADENEL. Electric combination lock, 
ANGLO-AMERICAN BATTERY Co. aud T. C. RuTTER. 
BE ens иса» ELECTRICAL Co. 
U 


Accumulators. 
Motor control systems, (29/11/21, 


E. LANCASTER and F. R. SMITH. 
devices, etc. 

EuRAL Patents, Ltp., and Н. J. WALLER. Apparatus for making and 
breaking circuit of clectric horn. 

H. Baran (ALDENDORFF). Contact banks for electro-mechanical telephone 
systems, etc. 

CREED AND Co. and J. R. WoRTHINGTON. 

R. J. PLuMMER. Electric safety lamps for mines, etc. 

J. Jarvis. Magnetos. 

R. E. H. CARPENTER. 


Electric switch mechanism for advertising 


Telegraph receiving apparatus. 


Radio signalling. 


November 28th, 1922. 
A. Fenwick. Trollies for electric tramways. 
F. W. BAKER. Commutators for electric ignition systems, etc. 
C. A. RorLAsoN. Magnetic toys. 
E. S. Brown and С. E. 5rvBBs. Thermionic valves, etc. 


G. N. ANTONOFF. Batteries. 

G. P. Turner. Electric kettles. 

T. W. RvssEeLL. Terminals for electric cells. 

K. P. Hunt. Method of securing periodic quenching in wireless receiving 
circuits. 

T. L. Jones. Radio receiving apparatus. 

Т L. Jones. Variable resistances for grid leaks, etc. 


F. A. FRASER. Telephone instruments, 

British THomson-Houston Co. (GENERAL ELECTRIC Co.). 
electrica] apparatus. 

E. C. R. Marks (WaDE). Thermionic valves, etc. 

J. Р. Scott. Electrolizerf and electrodes therefor. 

SVENSKA RADIOACKTIEBOLAGET. Method of electrical searching for ore. 

MAGNETA TiME Co. and J. E. W. WHEATLEY. Electric coils. 


November 29th, 1922. 
W. E. BvgRNAND. Supply of power to electric furnaces, 
and 32 599 W. E. BunNaNp. Electric furnace arrangement. 
H. Riky. Electric heater. 
F. G. WARBURTON. System of control for maintaining relative speeds of a 
number of electric motors, 
D. SvckosrAWEeR. Dynamo-electric machine. 


Casings for 


December 15, 1922 


32 627 British Тномѕох-Нооѕтом Со. Switches 

32 628 British THomson-Houston Co. (INTERNATIONAL GENERAL ELECTRIC Со.). 
Electric heating devices. 

32 634 WESTERN ELECTRIC Co. Telephone systems. 

32 672 К. A. Harpaway and C. E. WALLER. Primary batteries. 


е November 3oth, 1922. 

32 676 C. PnEssLAND. Switching of circuits for charging accumulators of wireless 
reception setss 

32 693 H. E. SHELDON. 

32 694 К. B. MATTHEWS. 

32 729 C. С. Powe Lt. 
reception. 

32730 W. А. EpwaRps. Variable condensers, tuning coils, etc. 

32759 BRusH ELECTRICAL ENGINEERING Co. and C. C. Sutton. Cooling electrical 
apparatus. 

32 764 British Тномѕохч-Носѕтом Co. (GENERAL ELEcrRIC Co.). Drag magnets 
for electric meters, etc. | 


Electric switches. 
Fittings for electric wiring. 
Combined induction and reaction coil for wireless telephonie 


December Ist, 1922. 

32 819 W. P. DurTNALL. Electro-pneumatic locomotives, tramcars, etc. 

32831 E. ATHERTON and A. SALOMON. Transformers for radio telegraphy, etc. 

32 837 G. S. GEILGAARD and C. A. MARTENSEN. Current distributors for ignition 
Systems, 

32 838 W. Lancpon-Davies and A. Soames. Automatic current re, 

32841 ELEcrRO Dynamic CONSTRUCTION Co. and N. PENSABENE. 

32845 WESTERN ELECTRIC Co. Transformers and circuits therefor. 

32850 J. Е. Freunp. Taking Röntgen pictures. 

32 863 N. R. NicHors. Terminals for conductors. 

32 865 J. B. Porro, Commwutator device for incandescent lamps. 

32876 SIEMENS AND HALSKE Axt.-GeEs. Measurement of currents or potentials. 
(2/12/21, Germany.) | 

32 877 апа 32 878 RELAY AUTOMATIC TELEPHONE Co. and B. B. Јонмѕом. Tele- 
phone systems, 

32 885 British JuHowsoN-HousroN Co. (Сік FRANCOISE Тномѕон-Нооѕтон). 
Protection of electric machines against overloading, 


December 2nd, 1922. 

32 892 A. M. TAYLOR. Power transmission systems. . 

32 893 A. M. TAYLOR. Arrangements of transformers and cables on transmission 
systems. 

32 894 A. M. Тлугов. Transmission systems. 

32 896 J. D. L. Brapwe.t and E. A. REYNOLDS. 
telegraphy, etc. 

32918 C. Harvey. Electric heater. 

32944 WEsTERN ELECTRIC Co. Transmission systems. 

32967 W.C. JEAPES. Electric control of distant objects. 

32 984 J. B. Porrov. Commutator device for incandescent lamps. (2/12/21, France.) 

32985 British THomson-Houston Co. and A. A. PoLLock. Systems of electric 
ship compulsion. 

32 991 GENERAL Evectric Co., Ltp., and J. W. RYDE. 
potential difference or constant current. 


ators. 
eactance coils. 
(8/8/22, U.S.) 


Coils or inductances for wireless 


Maintenance of constant 


Arrangements for the Week. 


FRIDAY, DECEMBER 15th (To-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m. At the Institution, Storey's Gate, London, S.W.1. Lecture on 
‘* Reclamation Plant and its Operation," by Mr. Gascoigne Lumley. 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION, : 
7.30 P aru Salesmanship Conferences. Lecture on ‘‘ Theory and Practice of 
alesmanship in Relation to the Electrical Industry," by Mr. Wallace 
Attwood (Lecture 3). 
INSTITUTION OF ELECTRICAL ENGINEERS (SCOTTISH CENTRE), 
STUDENTS’ SECTION. 
7.30 p.m. In Room 149, Royal Technical College, Glasgow. Second Ordinary 
Mecting. Magazine Night. 
JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m. At 39, Victoria Street, London, S.W.x. Lecturette entitled * Notes 
on Printing Machinery," by Mr. W. T. Marchment. 
NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7.30 p.m, At Newcastle-on-Tyne. Lecture on '' Wireless Broadcasting and its 
ossibilities,’’ by Mr. A. P. M. Fleming. 
SATURDAY, DECEMBER 16th. 
JUNIOR INSTITUTION OF ENGINEERS (NORTH EASTERN SECTION). 
Visit to the Central Telephone Exchange, Newcastle-on-Tyne. 
INSTITUTION OF CIVIL ENGINEERS. 


Students’ Visit to the Greenwich Power Station of the London County Counal 
Tramways. : 


MONDAY, DECEMBER 18th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. At the Institution, Savoy Place, Victoria Embankment, London. 
A Meeting. Discussion on '' Time Switches '' (opened by Mr. E. E. 
arp). 
BRADFORD ENGINEERING SOCIETY. 
7.30 p.m. At the Technical College, Bradford. Lecture on *' Electric Control 
ar,” by Mr. О. C. Dinerinan. 


TUESDAY. DECEMBER 19th. 


INsTITUTE OF TRANSPORT. 

5.30 f.m. At the Institution of Electrical Engineers, Savoy Place, Victoria 
Embankment, London. Lecture on ‘‘ The Work of the Aire and Calder 
Navigation," by Mr. W. H. Breach. 

INSTITUTION OF CIVIL ENGINEERS. 

6 p.m. At The Institution, Great George Street, London, S.W.r. Ordinary 
Meeting. Paper on “ Extensions at Tilbury Docks, 1912-1917," by Mr. 
F. M. G. Du-Plat-Taylor. 

INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

7.30 p.m. At the Rankine Hall, Glasgow. Ordinary General Meeting. 


WEDNESDAY, DECEMBER 20th. 
INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.r. Lecture entitled 
“ Can Industry be Divorced from Politics ? '' by Mr. James Sexton, М.Р. 


FRIDAY, DECEMBER 22nd. 


JUNIOR INSTITUTION OF ENGINEERS. 
7.30 p.m At 39, Victoria Street, London, S.W.1. Social evening, 
EDINBURGH ELECTRICAL SOCIETY. 
8 p.m. At Philosophical Institute, 4, Queen Street, Edinburgh. Lecture on 
**Common Telephone Faults,” by Mr. G. E. Mackintosh. 


The Editorial, Advertisement and Publishing Offices of “ Тив 
ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. Tele- 
grams 1 Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to ‘‘ THE ELBCTRICIAN " £s {1 5 о per annum 
in the United Kingdom and {1 то о per annum Abroad. — Advertise- 
ment Rates can be obtained on application to the Manager. Adver- 
tisement copy and blocks should be recetved on the Friday preceding 
dase of publication, 
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“ The Electrician ” Competitions: 

ONCE again it is our pleasure to report progress on THE 
ELECTRICIAN competitious. They are exciting a great 
deal of interest. Rumour hath it that the most popular 
present in electrical circles this Christmas will be a set of 
drawing instruments and next to that a fountain pen. 
There will be need for both. As we said last week, we have 
selected a house for the competitors to try their hands on. 
It is not a freak establishment. It is one that has actually 
been built in one of the prettiest parts of Surrey by Messrs. 
С. BLAIR IunrE and T. C. ANGELL, modified to make it 
suitable for “all electric" working. It is neither too 
large or too small, but all the same there will be many 
interesting problems to be solved before the most economi- 
cal arrangement can be said to beobtained. For instance : 
Where is the service to comein ? Where is the best place 
for the cooker? What about the control of the staircase 
lights ? The judges became quite enthusiastic about 
some of these questions, but we had better not say any 
more or we shall be giving away secrets. 


The Views of Industry on Our Competitions. 


BEFORE leaving the subject we should, however, like to 
draw attention to two congratulatory letters, among 
many Others, that we have received. Mr. A. H. DYKES 
points out that entering for this competition will not only 
benefit the man (and we hope the woman, too) by clear- 
ing his ideas and making him more uscful to his profession, 
but will bring out ideas which may well benefit the industry. 


That is essentially the purpose of these competitions. 
We want to find new men and new ideas. That is progress. 
Mr. Н. W. CLOTHIER’S comment is not less important : that 
each engineer has a responsibility as a canvasser for 
“outlets.” Thisisso true that itis often forgotten. Turbo- 
alternators, switchgear, condensers, three-core cables, all 
have one object, the provision of current and the most 
important purchaser of that current will soon be the 
domestic consumer. It is essential therefore that “all 
hands " should deal with this problem as its importance 
requires. 


International Standardisation. 


À SHORT time ago considerable space in the newspapers 
was given to the proceedings of a Geneva conference. 
It was a conference that arose out of certain misunder- 
standings, misunderstandings which unfortunately have 
not yet been cleared away. We hope, therefore, there is 
nothing in the omen that the International Electro- 
technical Commission Advisory Committee also met 
recently at Geneva and that the object of their meeting 
was also the clearing away of misunderstandings. The 
most important of these misunderstandings had to do 
with the rating of electrical machinery on continuous 
industrial load. The LE.C. rules lay down that the 
temperature of such machinery, after a continuous run 
on full load, shall not exceed 50? C. above the sur- 
rounding temperature, while the B.E.S.A. rules specify 
that after running on full load the temperature rise 
shall not exceed 40^ C. The latter rating, though pro- 
bably complying with the I.E.C. figures, is not actually 
in accordance with the international rules. The British 
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were also desirous that the temperature rise alone should be 
specified, and that the rating should be based on the 
temperature rise at full load and not on overload. The 
American delegates were in favour of this suggestion, 
but urged most strongly that only one rating should 
be adopted. We agree with them. To do anything else 
will ultimately cause confusion, if as a matter of fact it has 
not done so already. As a result of considerable discussion 
the British recommendations were adopted with the 
proviso that the limits of maximum temperature laid down 
by the I.E.C. should not be exceeded. 


Its Advantages and Limitations. 

Ir may well be asked, what are the advantages of inter- 
national standardisation of the kind with which the 
International Electrotechnical Commission deals. As we 
see them they are these: They impose on the manufac- 
turers of electrical machinery all over the world certain 
conditions which, if fulfilled, ensure the purchaser obtaining 
a piece of apparatus which will do certain work at a certain 
cost, efficiently and without danger. To call a motor 
" 40 H.P." may mean anything, or it may mean nothing. 
It may mean that a motor can exert that horse-power 
momentarily without bursting into flames ; it may mean 
a motor that will exert that horse power for an indefinite 
period and without its temperature rising above that 
of the surrounding atmosphere. Obviously. the man who 
buys a 40 H.P. motor requires no such freak apparatus, but 
before standardisation came into fashion he often got 
something very like them. At the same time standardisa- 
tion has its drawbacks and any attempt to impose very 
rigid rules would be one of them. Machines built to the 
I.E.C. standard work both efficiently and reliably between 
certain well-defined limits. So do machines built to the 
B.E.S.A. rules. But to avoid trouble it is highly desirable 
that discrepancies, however small, between them should 
be removed. We hope that the result of the Geneva 
conference will be to do this. 


A Most Important Question. 

IN wishing success to THE ELECTRICIAN competitions, 
Mr. H. Marryat, President of the Electrical Contractors’ 
Association, suggests that the most pressing matter in the 
electrical industry at the present time is to arrive at a 
satisfactory selling policy which will restore the confidence 
of the retail traders. If it is not /he most pressing matter 
it is certainly a most pressing matter, and the sooner some 
working agreement about this question is obtained the 
better for all concerned. Unlike many electrical problems, 
it is one which affects industry as a whole. On THE 
ELECTRICIAN, more than any other electrical paper, we are 
closely connected through their Press with a number of 
other industries. And we find that whether it be cabinet 
making, gas mantles, hardware or chemicals, the same 
trouble is present, causing rancour and preventing that 
co-operation which is essential for progress. 


How to Solve It? 

Вот returning to our own problem: the attitude in the 
past of the individual contractor and even of his association 
has not been one for which we could feel much sympathy. 
He lacked a broad outlook and as a natural result 
failed to sympathise with those who were endeavouring 
to increase and multiply electrical activities in every 
possible direction. The sequel has been obvious; he has 
been shortcircuited and that shortcircuiting has brought 


The Electrician. 


December 22, 1922 


about a state of affairs which Mr. MARRYAT justly 
criticises. But the contractor has duties too. He can 
hardly expect to receive money when he has not earned it 
nor can he expect the manufacturer to remain supine when 
he himself does nothing. 


What a New Spirit Will Bring. 

IN making these criticisms we are writing about what 
we hope is becoming past history—the sooner the better. 
A new spirit is now imbuing contractors ; they are beginning 
to show energy and enterprise; to search for business 
and to sell. We believe the manufacturers realise that 
their primary business is to manufacture. When they 
find that they can dispose of their products through the 
contractors as well as or better than direct they will revert 
to their proper business with benefit to all concerned. Mr. 
MARRYAT asks us to state a solution. We think the 
solution lies in encouraging that new spirit among the 
contractors and Mr. MARRYAT himself represents that 
spirit. And a second, though not less important, step is to 
avoid rigidly the temptation to get business by giving 
trade terms where they are not justified. 


The Lothiaus Electricity District. 

Last week's inquiry into the area of, and the scheme 
for the reorganisation of electricity supply in the East 
of Scotland Electricity District was brief and business- 
like. The proceedings only occupied two days, and, 
contrary to the usual practice, a large measure of agreement 
among the interested parties was reached without much 
discussion or waste of time. The title of the area is a 
misnomcr, as it could never be said to cover the East of 
Scotland, but as the scheduled portions of Peebles-shire 
and Linlithgow, in which the Scottish Central and the 
Lothians Power Companies have powers of supply, are to 
be excluded, the district will now probably be christened 
so as to make it correspond with actualities. Apart from 
the opposition of the County Councils and of the power 
companies to the delimited area, Edinburgh Corporation, 
the promoters of the scheme of reorganisation, wisely took 
up the attitude that they did not desire the inclusion of 
any area against the wishes of the residents, and the 
Commissioners readily assented to a course which appeared 
to please all parties. 


Is a Joint Authority Desirable ? 

As is well known, Edinburgh possesses a modern power 
station at Portobello, which is capable of supplying electri- 
city to the city and to the counties of Mid-Lothian and 
East Lothian, and they also have powers of supply through- 
out the whole of the county. Consequently, the idea of a 
Joint Electricity Authority, which would involve the 
transfer of their power station, does not appeal to the 
Corporation. The existing undertaking is efficient and 
progressive, and any further powers that may be required 
can be obtained from the Commissioners under an Order 
to supply electricity in bulk to the remainder of the 
district. The supply companies and local authorities 
affected by the scheme concur in the view that a Joint 
Authority is not only unnecessary but undesirable. The 
only questions in which they are directly interested are the 
ability to obtain a supply of electricity in bulk, and the 
price at which it can be secured. 


Corporation Justified. 
THE Corporation are therefore justified in asking that 
a Joint Authority, with its attendant delays and involved 
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negotiations, shall not be imposed upon them. It may, 
however, be desirable to have a small advisory committee, 
representative of the local authorities and supply companies, 
in order to co-ordinate the work of supply to isolated 
works in the rural areas, and to stimulate the demand for 
electricity in the agricultural and mining districts. An 
active company for the whole of the District outside the 
Edinburgh sphere of operations would probably be the 
best means of meeting the situation. Failing this, the 
County Councils would, we believe, be the best and most 
representative bodies to undertake this work of distribution, 
but, in any event, a small advisory committee could be 
able to render useful assisthnce in bringing the authorities 
together and so help in the development of electricity 
throughout the modified electricity District. 


Research Associations and Consulting Engineers. 

DURING the war and for a couple of years after the 
Armistice we heard much of the need for the encouragement 
of research work and for the organisation of associations for 
the development of national resources. At first а good deal 
of useful work was done both in this country and abroad, 
but with the lapse of time a tendency to forget or to ignore 
the lessons of the war has manifested itself, and conse- 
quently the subject has ceased to arouse the interest it 
once did. The programme of the Department of Scientific 
and Industrial Research has had fo be greatly curtailed 
owing to the lack of Government funds, but some of the 
research associations which have been called into being 
are actively engaged on work of national importance. This 
applies particularly to the British Electrical and Allied 
Industries Research Association. 


Backward Dominions. 
On the other hand, very little seems to have been done 


in the Dominions except to form representative committees 
or associations. In South Africa friction seems to have 
arisen over the activities of the Development Resources 
Committee of the South African Institute of Electrical 
Engineers. Strong exception is taken by some members 
to the Committee’s offer of advice to those who want it in 
connection with possible schemes of development, as it 
is maintained that this is a usurpation of the functions of 
the consulting engineer. Personally, we believe that such 
a committee might usefully collect preliminary data and 
general information in order to give an idea of the possible 
success or failure of a project, but beyond this stage it 


ought not to go. 


. Superannuation of Technical Teachers. 

IN a recent circular the Board of Education lays down the 
principles which will be applied in connection with the 
School Teachers (Superannuation) Acts, 1918 and 1922. 
We notice that service, to be recognised, must be full-time 
service in the capacity of a teacher, and if this rule be 
applied to technical schools and colleges, many part-time 
teachers of engineering and applied science will be barred. 
In addition, the duties of principals and heads of depart- 
ments of these institutions usually involve a large amount 
of organisation and supervisory work, and the demand of 
36 hours actual teaching per week seems to us to be too 
high, while the requirement of 40 hours a week for teachers 
travelling to more than one school of the same education 
authority is also excessive. Where a teacher's duties 
involve research work or the furnishing of technical advice, 
which form no part of the teaching, the service will 
not be regarded as full time and will not be recognised 
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as pensionable. This is a deplorably narrow view to 
take, and we hope that pressure will be brought to 
bear upon the Board to induce it to. revise its conditions 
and make them more consonant with justice. 


Power Station Politics. 


One of the worst blows that Whitleyism has received 
since its inauguration has been dealt by the employers' 
side of the National Joint Board for the electricity supply 
industry. Asis well known, negotiations on a revised wages 
schedule, upon which we commented in our issue of Septem- 
ber 15th, have been going on forsome time and considerable 
progress had been made until the part which deals with the 
basis on which wages are to be allocated was reached. At 
a meeting about a month ago it was stated that the 
employers would be willing to accept the employees' pro- 
posals, but at the same meeting the chairman (Ald. W. 
WALKER) announced that as agreements had been made by 
the E.P.E.A. with certain manual workers' unions to assist 
the latter in case of dispute the employers had decided 
unanimously not to continue as a Board, and expressed 
regret at the altered relationship between themselves and 
their staffs which would be the result of the new policy. 

A Pacificatory Agreement. 

The matter was referred to the Negotiating Committee, 
and it was pointed out that the technical staffs were always 
involved, willy-nilly, in disputes originated by the Workers’ 
Trade Unions and this was a good reason for enunciating 
a policy to guide members in case of need. The agree- 
ment, in fact, is a pacificatory rather than a bellicose 
document because it requires previous notification of 
intended action, the upholding of Whitley council decisions 
and joint conferences, all of which things make for peace 
rather than for war. The employers, while agreeing with 
these views, contended that though the E.P.E.A. was now 
pacific in word and deed, that might not always be the case, 
that such agreements would destroy all loyalty, and that 
if these agreements were not repudiated the employers 
would approach their staffs individually. 

Employers’ Representatives Withdrawn. 

In spite of further explanations and discussions the 
employers continued in their arbitrary frame of mind, and at 
the meeting of the National Joint Board on December 8th 
withdrew their representation on the Board on the grounds 
that the agreements between the E.P.E.A. and the manual 
workers unions were not in keeping with the arrangements 
that negotiations with the executive staff should be kept 
separate from those with the manual staff, and that they 
were subversive of discipline. It was also remarked that 
in entering into this agreement without first informing the 
employers the E.P.E.A. had broken an undertaking given in 
1921. We understand that this is not the case, the under- , 
taking being only that in one particular instance the agree- 
ment after signature should be sent to the employers for 
information. 

The Results of the Employers’ Action. 

Now what are the results of this action? Immediately 
they seem to be these: That the employers are already 
attempting to split the Association by requiring the senior 
men to resign and that all undertakings with a grievance 
will place their own interpretations on the wages schedule, 
so that disputes that cannot be referred to the Joint Board, 
(because the Joint Board no longer exists) will arise all over 
thecountry. Thesethings aregrave enough. The E.P.E.A. 
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are referring them to their members, as they have a perfect 
right to do, but we are asked to say that no ballot has 
been decided on and that a letter which has, it isstated, been 
sent to the chief engineers asking them to influence the 
result of the ballot 15, to say the least of it, premature. But 
serious as are these results for the E.P.E.A., and we have 
every sympathy with them in their hour of trial, the pros- 
pective results are much more serious, not only to them, 
but to the industry generally, and for bringing about these 
more serious results the employers have incurred the 
gravest responsibilities. 


Is Whitleyism Moribund P 
We heard it said the other day that Whitleyism: was 
moribund because the employer would always have the 
last word and would insist on having the last word with 
greater frequency and greater emphasis in trying times 
such as these. We protested that this was not so. That 
given even a proportion of reasonableness on both sides 


Whitleyism could still be of the greatest value, and that : 


Whitleyism and what is usually called discipline were not 
incompatible. We fear we shall have to change our 
opinion, if the employers do .not alter their policy, for 
in this instance they are entirely in the wrong ; so much in 
the wrong that we сап only suppose that the reasons given 
for their action are not the true ones. The agreements 
objected to far from being subversive of discipline will help 
to strengthenit. Ifthe wording does not make that clear it 
could be altered. 


A Movement Worth Encouragiag. 

The arrangement that a body of manual workers (which 
probably includes its due proportion of the ignorant and 
hot-headed) should consult with a body such as the E.P.E.A. 
before taking precipitate action is one that should be 
encouraged. The only reason we can conceive for dis 
couraging it is that a campaign for wages cuts is to be 
begun. The electricity supply industry from its nature 
requires more than anything else contentment among its 
workers. The duties are arduous, uncomfortable, and 
uninteresting. In such soil discontent is easily sown and 
may blossom luxuriantly. The employers would be well 
warned to retrace their steps before it is too late. At 
present there is a loophole; they should pass through it. 
Above all they must not forget, in the words of Sir LYNDEN 
MACASSEY, “ that the success of an employer's business is 
dependent upon their (the administrative staff) tact, 
judgment, and power of governing men." 


Electricity Supply in France. 


We have frequently referred to the rapid expansion of 
electricity supply in France, and to the steady development 
of hydro-electric power which has been undertaken to 
render that country independent of foreign coal and fuel 
in the generation of electiicity for traction, industrial 
power and lighting purposes. A glance at the “ Statistique 
des Stations Centrales," which has just been issued by our 
contemporary “ L'Industrie Electrique," will readily show 
the great advance made during the last ten years. 

Ten Years’ Progress. 

The statistics cover 172 large quarto pages, and, as there 
are on an average about 4o entries of districts to the 
page, it means that there are already nearly 7000 
towns or villages in France which enjoy the benefits of 
electricity supply. We congratulate our gallant ally 
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on the marvellous progress made in spite of the difficulties 
created by the war, and if, as we anticipate, the same rate 
of development is maintained during the next ten years, 
there will soon not be a town or village in the country 
without its electricity service. Of course the supply 
industry has not had the keen competition from cheap gas 
that has been a feature in this country; in addition 
the hydro-electric power companies are able to supply 
comparatively cheap power in bulk, and the tendency is, 
as in other countries, to extend high-pressure lines into 
the villages and rural areas. There is a keen desire on the 
part of the French farmers and owners of rural works to 
avail themselves of the facilities offered, and with the 
financial aid which the Government have recently guaran- 
teed, we have no doubt that the agricultural and horti- 
cultural industries will greatly benefit from the use of 
electric power. We hope we shall soon be able to say the 
same of this country. In that hope what has been done in 
France is an example that might be followed. 
No Difficulty in Co-operetion. 

For in France there appears to be no difficulty in getting 
groups of communes to join together for the purpose of 
obtaining a supply of electricity, while in this country there 
is a great deal of petty local jealousy, due to what is 
euphemistically termed municipal pride. The result is 
that it is difficult to induce a number of urban or rural 
councils to combine for any object. In France it is usual to 
grant a concession to a company for the purpose of local 
distribution, and we believe that, provided there were 
safeguards as to prices and the maintenance of a good and 
continuous supply, a similar system would be best for the 
rural portions of this country. Failing this, then the 
county council, or a group of cóunty councils, might be 
induced to undertake this important work. It.may be 
some years before such undertakings would be financially 
successfully, but agriculture and rural industries would be 
benefited, and in the end it would have an excellent effect 
upon the economic position of the country. 


` Assisting British Rural Supply. 

If the Government could afford to give the same financial 
assistance for the development of rural supply that the 
French Government have done, rapid progress would be 
made, but in the present state of the national finances 
it would, we are afraid, be useless to plead for Government 
aid at present. Joint electricity authorities are slow 
in making their appearance, and when formed, we are 
afraid, they will, owing to their constitution and powers, 
be equally slow in taking action. We believe then some- 
thing more efficient and businesslike is required to under- 


'take the erection of transmission lines and the business of 


supply in the villages and rural areas of this country. 
Changes in Generation and Supply. 

The changes in the systems of generation and supply 
of electricity in France have only been those that are 
taking place everywhere. The steam-driven sets in 
small direct-current stations have been discarded, and 
supply is given from motor generators, the original voltage 
of distribution being retained. As might be expected, 
there is an increasing tendency to take a three-phase 
50-cycle bulk supply from large power stations, the standard 
system of distribution being three-phase four wire at 
125 V and 210 V. There are still several single and two- 
phase systems, with odd frequencies, to be met with, but 
in the course of time it is intended to replace these by the 
standard three-phase. 
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French Tariffs. 

It is difficult to make a comparison between French 
and English tariffs, but it would appear that on the average 
the charge for power is higher in France than here, being 
about 0:6 or 0:7 fr. per kWh. The price charged for lighting 
is about 0:80 fr. per kWh, but in many villages it is on the 
basis of so much per 10 c.p. or 16 c.p. for a fixed period. In 
some isolated districts the price of electricity appears to 
be very high, and we notice one village where 2:5 fr. is 
the charge for lighting and power. Hundreds of villages 
which figure in the statistics have less than 500 inhabitants, 
and there are many with less than 200, but the most 
striking feature is the large number of villages served 
by one company, as many as 25 or 30 of these being often 
supplied on a uniform system and at practically identical 
rates for, power and lighting. 

In the present edition of the statistics we miss the 
particulars of the generating plant, transmission lines and 
street-lighting units which have hitherto been given. 
Details of the large generating stations of the high-pressure 
lines and of the converting plant would be interesting, 
and perhaps these will be added in future editions of this 
valuable publication, when generating plants and dis- 
tributing networks have been standardised throughout 
the country. 


The Industrial Outlook. 


Compared with his predecessor's effort on a corres- 
ponding occasion last year, Col. О. C. ARMSTRONG'S 
presidential address to the Federation of British Industries 
on Thursday of last week was a tame affair. Sir PETER 
RYLANDS, it may be recalled, suggested among other things 
that the Germans might liquidate their indemnities by 
building power stations in this country, for which they 
should receive nothing, but the cost of which should be 
paid into the British Exchequer by the “ purchasers." 
Attractive as at first sight the idea appeared to all but 
the British electrical industry, we pointed out at the 
time that it was economically fallacious, and needless to 
say the storm of criticism to which further consideration 
soon caused it to be subjected brought about its relc gation 
and, we hope, its permanent burial. Whatever may be 
the solution of the reparations problem, and we confess 
that its discovery becomes increasingly difficult, it is 
certainly not by subjecting a British industry to that sort 
of competition. 


Pre-War and Post-War Finance Compered. 

Col. ARMSTRONG has nothing directly to say about 
reparations. Indirectly what he says may have an important 
bearing on that difficult question. He applies himself to a 
discussion of our industrial future, a subject which is at least 
important as reparations and over which we have more 
direct control. Though, he says, the last twelve months have 
shown some betterment in the industrial position, and 
though there has been no adverse movement in the trade 
' balance, so that we have some justification for the belief 
that we have touched bottom, yet facile optimism is both 
unwise and dangerous. We have enormous internal and 
external debts on which interest and sinking fund have to 
be paid, our balance excess of production over consumption, 
when transmuted into present-day values, is only 
£50 000 000, compared with £760 000 000 in 1913, and our 
national expenditure has enormously increased. Our 
present national income is certainly less than it was before 
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the war, and if expenditure is to be maintained at the 
present rate our financial powers will be indubitably 
strained. It is an old story, but it is none the worse for 
being re-stated. | 


The Drain of Capital and its Results. 

For the fact is, as Col. ARMsTRONG points out, that 
capitalis being used to meet national demands, and that 
if trade is to be revived capital must be available for 
the purpose. If present conditions continue, money will 
become dearer and the very means of increasing trade 
will be limited. Some method must, therefore, be found 
of increasing the margin between revenue and expenditure. 
There are two ways in which this сап be done. One is by the 
reduction of national expenditure, if necessary by re- 
inflating the currency to a slight extent. We do not care 
about this solution, though it is possible it may be tem- 
porarily necessary, and in financial circles there is a wide 
opinion that the recommendations of the Cunliffe Com- 
mittee on this subject have been injudiciously pressed. On 
the other hand, a better, if not so spectacular a way is bya 
rigid examination of all forms of Government expenditure, 
and we hope that the new President of the Federation, 
Sir ERIC GEDDES, will give that body the benefit of his wide 
experience on the subject so that concrete proposals may 
be put forward for the Government information. 

Developing Markets. 

Col. ARMSTRONG'S second remedy is that every possible 
effort must be made to enlarge the scope of our present 
markets and to develop new ones. This is easier said 
than done. It can only come about by the rehabilitation 
of European countries, together with the stabilisation of 
their currencies and the balancing of their budgets. A 
better solution, because of more immediate good, is the 
development of the markets in other British possessions, 
and we agree that every means should be adopted to bring 
about this desirable end. While we admit that optimism 
would be out of place at the present time, we also think 
that there is no reason for undue pessimism. At least 
we believe the position is recognised and that is the first 
step towards improving it further. 

Proposals for Improvement. 

A further important step is the preparation of a 
statement which has been addressed to the Prime Minister, 
so as to lay before the Government the views of 
the Federation on the possible methods of restoring indus- 
trial prosperity. These methods include the reduction of 
taxation, especially the abolition of the Corporation Tax, 
the limitation of Government expenditure and the making 
of that expenditure, especially on education, more efficient, 
the abandonment of Government competition with private 
traders, the development of inter-imperial trade, the 
negotiation of commercial treaties to counteract the baleful 
effects of foreign tariffs, the restriction of industrial legis- 
lation to broad principles, the enactment of the Rating of 
Machinery Bill, a reduction of postal charges and the 
restriction of the purchase of goods for public works to the 
British market. This is a lengthy string of requirements, 
not all of which are of equal importance and not all of 
which will meet with general agreement even in industrial 
circles. They do, however, form a basis of discussion, and 
we hope of action, in the near future. It is obvious, as the 
memorandum says, that the restoration of industrial 
prosperity is the most urgent problem of the moment, and 
nothing should be allowed to impede measures for its 
accomplishment. 
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Theory of the Telephone Receiver. 


By L. C. POCOCK, B.Sc., A.M.LE.E. 


Considerable attention has been given recently in the 
American and continental press to the theory of the 
telephone receiver, but comparatively little has appeared 
on the subject in this country. It is the object of this 
article to describe some of the simpler electro-mechanical 
properties of the telephone receiver that can be derived 
from the well-known receiver equations first given by 
Poincaré (‘‘ Eclairage Electrique," 1907) and the experi- 
mental researches of Kennelly and his collaborators. 
More recently the equations to a telephone receiver in a 
generalised form and taking cognisance of some second 
order effects have been given by Wegel (* Journ. Am.I. E. E." 
October, 1921). 

Fundamental Equations. 
The electro-dynamical equations for a simple receiver 
in which second order effects are neglected are :— 
di : du 
L4 RM u~ т 
MD 77 РЕНЕ 
т fs Tx L + 8и —Mi=0 

Where L is damped inductance, А is damped resistance, 
M is the e.m.f. induced in the winding for unit velocity 
of the diaphragm, and by the principle of reciprocity M 
also is the magnetic force on the diaphragm for unit current, 
m is the effective mass of the diaphragm, a is the damping 
force per unit velocity of the diaphragm, f is the force at 
the centre of the diaphragm required to produce unit 
deflection, и is the deflection at the centre of the dia- 
phragm, ? is the current supposed when sinusoidal to be 
adjusted to a constant value at all frequencies, e is the 
applied voltage, a function of the time. 

It should be observed that the first equation is the 
familiar equality between applied e.m.f. and the counter 
e.m.f.’s in the circuit; the second equation is a corre- 
sponding statement of the forces acting on the diaphragm, 
these forces being mass acceleration, damping force pro- 
portional to velocity, elasticity and the magnetic effect of 
the current. 

The fundamentally important factor M, which has the 
double significance given above in the explanation of the 
symbols, appears in consequence of the principle of reci- 
procity in both equations. The particular importance of 
the quantity M is seen at once when it is noted that it is 
a measure of the force exerted on the diaphragm per unit of 
current in the receiver winding and is therefore intimately 
connected with the electrical acoustical efficiency. 


M is Complex. 

The experimental analysis of receiver diaphragm vibra- 
tions carried out by Kennelly and others has demonstrated 
that hysteresis and eddy currents cause an appreciable 
phase difference between the vectors representing the 
current and the force on the diaphragm. It follows there- 
fore that the quantity M is complex. 


Circular Loci. 


If e is a single frequency sinusoidal function of time, the 
solution of equation (I) gives :— 


where o —2z x frequency. 
And since the impedance Z of the receiver is е, 


Z=R+jLo+ к. EER (3) 


8 —mo? +720 
It is seen that *—jLo is the ordinary impedance 
measured with the diaphragm so fixed that it cannot 
vibrate. The part of (3) which is in fractional form 
represents an impedance which is duc to and depends upon 
the motion of the diaphragm, it has therefore been called 
the motional impedance and will be denoted by Zn. 


It can be shown that when o varies, the locus of the end 
of the vector Z,, represented in the complex plane is a 
circle passing through the origin and having a diameter 
(maximum value of Z,) equal to M?/a. The resonance 
or natural (undamped) frequency at which Z,, is a maximum 
is given by o*—8/m and the angle made by the diameter of 
the circle with the real axis is evidently twice the angle of 
the vector M since а 15 real. 

Solving equation (т) for u the instantaneous displacement 
of the centre of the diaphragm from its rest position, we 
find in terms of the constant current f, which is the most 
convenient form :— 

Mi 
лу ar тамы ee (4) 

The locus of и is not a circle, but the velocity of the 

diaphragm 


has a circular locus when о varies, and the diameter of the 
circle is Mija. 
Phase Relations. 


We can now tabulate the phase relations between the 
various quantities. 

Let —y be the angle of the constant vector M and let 6 
be the phase angle between the force on the diaphragm and 
the diaphragm displacement—it is evidently defined by 


tan 0 = . 79 
8 — то? 
Phase at Phase at 

Symbol. Quantity. Resonance. Frequency w/2n. 

3 Current . . о о 

Mi Magnetic force : —Y —Y 

u Diaphragm displacement .. —Y—n/2 -—Y-0 

ú Diaphragm velocity —ү "у 0 


At resonance Ө becomes x/2 and the last column becomes 
equal to the one before it. 


Power Relations. 


We shall suppose that the mechanical and frictional 
losses occurring within the diaphragm and at its seating 
are negligible, so that the energy dissipated in the receiver 
consists of electrical loss and radiated sound energy. 

We shall define as ‘‘ motional power ” the difference 
between the power input to the receiver at constant current 
when the diaphragm is free and when it is clamped. 
Motional power therefore is equal to the power radiated 
as sound plus the difference between the iron losses in the 
two cases, for it will be shown that there is a difference of 
the first order of magnitude. 

It will be convenient to study the power transformation 
from electrical input to acoustic output. 

Rationalising the last term in equation (3) which has 
been called motional impedancc, we find :— 


ЕА epe mag i f t cs (6) 


(8 —mo?)? + xw? 
The total input power 
2 
W,= > (КОЕН — (7) 


The power W, transmitted to the diaphragm is given by 
the vector product of the magnetic force Mi into the 
diaphragm velocity & i 
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W, ^ | Miu | cos (2 ) (8) 

(=/2—6) being the angle between the force and the 


velocity ; since we neglect diaphragm losses the whale of 
this power must be radiated as sound waves. 


December 22, 1922 


The difference between (7) and (8) gives the iron and 
copper losses W, 


WW. SW ecg tt оа (9) 
By definition and (7) the motional power is 
W m = А Rm (10) 
2 


In order to ascertain more clearly the part played by 
the coefficient M and the consequences of its complex 
nature, we must evaluate the expressions for W,, W, and 
W m» giving M the complex form a — jb. 

Substituting a —jb in (6) we get— 

2 ‚ 2 
Z (аз —b? —2jah) 2% tJe (B —me*). 
(a? —b?) o?a 4- 2abo (8 —mw?); 
_ +7 i (a? —b?) (B – то?) о -2abo*a; 
(B —mw?)? + aw? 
R,, in equations (6) and (ro) is the real part of Z,, so that 
1? (a? — b?) w2a + 2abw (B —mw?) (12) 


ДЕ ee eeu ue 
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From this we see that the motional power may be zero 
or rather imaginary at resonance (8 —710?) if a=b, for in 
this case the motional impedance is wholly reactive. 
Substituting the complex form of M in equation (8), 
putting in the value of и from (5) and writing in the value 


of cos (5-9): 


РР (11) 


w =! 


We have now to evaluate the iron and copper losses from 
equation (9) giving W; the value indicated by (7). 


T _2b?w?x —2abo (В —mw*) 
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In this expression we see the alteration in iron losses 
resulting from diaphragm movement to which reference has 
already been made. It is evident that 22R/2 represents 
the total iron and copper losses when the diaphragm is 
fixed so that the remainder of the expression represents the 
change in iron loss when the diaphragm vibrates. 


;2 2 b? 
At resonance W, becomes - (8-22) and the iron loss 
x 


is always reduced by the diaphragm motion unless 5 is zero, 
that is M is wholly real, in which case the iron loss is 
unchanged. 

The physical explanation is easily seen. The iron loss 
is a function of the self induction of the receiver winding, 
and the self induction necessarily varies with the position of 
the diaphragm. The maximum iron loss will occur when 
the self induction and current are simultaneously maxima 
(M wholly regl), and will be approximately equal to the 
mean loss with diaphragm fixed, but since the lag in 
diaphragm displacement causes it to be nearest to the polc 
when the current is not a maximum the loss is reduced 
when there is motion. 

Power Efficiency of a Receiver. 

The power efficiency, defined as acoustically radiated 
power divided by total electrical input power, is W,/W, 
since we are neglecting diaphragm losses, so that the power 
transmitted to the diaphragm is also the power radiated 
acoustically. By (7) and (13) 

И (а +02) оа — I З 

а Е (15) 
Wi (В — т о2)2 оо? К, 
ог since R+R,, is the total effective resistance R, with the 
diaphragm free we have at resonance, 

W, a?*-05* | Me? | 
Wi «К, а К, 


showing plainly the importance of the quantity M. 
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The Receiver under Practical Conditions. 


It is well known that the motional impedance of a 
receiver is considerably affected by the nature of the space 
and the medium into which the sound radiates. А. С. 
Webster (‘‘ Nat. Acad. Sci. Proc.,’’ July 1919) has introduced 


the idea of acoustic impedance to define the properties of a 


given space filled with a given medium. The foregoing 
equations are true for any given acoustic impedance: the 
effect of altering the medium or surrounding space is to 
change the value of « principally and to change the values 
of B and m slightly in general. 

« is a quantity intimately connected with the acoustic: 
power radiated and depends entirely on the acoustic 
impedance. For example, the acoustic power radiated 
either in a vacuum, or in air with the diaphragm fixed is 
zero. For constant e, by (2) è varies as а for а small, so 
by (13) W, is evanescent with а. Also when «=o, by 
(13) W, vanishes. These cases correspond to the receiver 
in a vacuum and the receiver in a medium of infinite 
viscosity (diaphragm clamped) respectively. 

It is known. that under the working conditions of a 
telephone receiver—t.e., placed close to the ear—the 
motion is considerably damped, in fact the motional 
impedance has very small dimensions ; this indicates а 
fairly large value of « and shows that the speech distortion 
with frequency cannot be excessive, since the heavy 
damping reduces the sharpness of the resonance character- : 
istic. 

Chains of Vibrating Elements. 

Now a chain of vibrating elements coupled together in 
such a way that there is no mutual coupling between any 
elements other than those adjacent in the chain, forms a 
comparatively simple system. It makes no difference 
whether the generalised co-ordinates of the vibrations in 
the successive elements are of the same kind or different 
kinds, and in a practical case when the co-ordinates are of 
different kinds it ensures very effectually that the coupling 
shall be restricted to adjacent elements. 

In the present case there is an electrical vibration 
operating in the receiver winding which results in an alter- 
nating magnetic force ; successive links in the chain are, 
mechanical vibration of the receiver diaphragm, mechanical 
vibration of the air, mechanical vibration of the tympanum 
of the ear and adjacent tissues, mechanical vibration of 
the ear bones and the propagation of nervous vibration 
to the brain. 

It is possible to replace this chain of vibration beyond 
any point by a suitable impedance representing the im- 
pedance looking into the continuation of the chain from 
that point. The telephone receiver has been discussed 
somewhat from that point of view by Hahnemann and 
Hecht (“ Physik. Zeitschr.” 20, p. 104 and p. 245, 1919), who 
have treated the problem as purely electrical. They replace 
the receiver and acoustic impedance by a transformer with 
loaded secondary. 

From the present point of view, however, it is more 
instructive to retain the separate kinds of impedance. 


Receiver Equations. 


We can write down the equations for the receiver in such 
a way as to include the acoustical impedance into which 
the diaphragm is transmitting sound waves : this will only 
require the addition of some vector expression to the 
mechanical impedance of the diaphragm, for the presence 
of any given conditions beyond the diaphragm can only be 
appreciated from the force side of the diaphragm by 
the apparent values of the constants a, B, m. The formal 
equations (1) therefore are unchanged but «, B, » are 
understood to have new values ої, Bl, m! which are 
determined by the form of the earpiece and the mechanical 
and acoustical characteristics of the ear to which it is 
applied. It will be convenient to assume that an average 
ear is listening to the receiver so that the impedance into 
which the sound is delivered is constant for any given shape 
of earpiece, provided that part of the acoustic impedance 


* 
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situated on the force side of the diaphragm is constant also. 
The power delivered to the tympanum of the ear under 
such conditions will be a constant fraction of the output 
power of the receiver diaphragm. Remembering that « 
becomes large when the receiver is held to the ear so that 
the resonance curve is not sharply peaked, we may consider 
the output at resonance as representative of the receiver 
output over a fairly wide range of frequencies : this assump- 
tion appears to be justified when we consider that receiver 
efficiency tests can be made with reasonably concordant 
results by different listeners, although it has been proved 
that ears differ widely in the position and magnitude of 
their resonant sensibilities (J. P. Minton, ‘‘ Phys. Rev.’’, Feb. 
1922), so that the total loudness of received speech which 
has to be judged in receiver testing cannot be greatly 
affected by moderately large alteration of the distribution 
of speech energy with frequency. 


Value for Electro-Acoustical Efficiency. 


Putting into (15) the value of R,, taken from (11) and 
taking (81 — 010?) equal to zero or negligible compared with 
«1%? we have for the electro-acoustical efficiency at and 
near resonance 


approximately, since а! is large. So far as the writer is 
aware this relation has not hitherto been pointed out. It 
enables us to say that in a number of receivers with the 
same shape of earpiece and acoustically similar containing 
shells, the inherent efficiency of each will be proportional 
to the value of M? divided by the value of the damped 
effective resistance at resonance. The value of M can be 
found from the motional impedance at resonance by the 
equation :— 


Z,, and « being obtained from the circular impedance locus 
determined in free air. The inherent efficiency is the 
efficiency determined by speech tests in comparison with 
an arbitrary receiver standard after reducing to a basis of 
equal input power to the two receivers compared. 

The curves show a few cases for which reliable data was 
available. Each point represents the average characteristics 
of several receivers of one kind. The ordinates are the 
average values of M?/R calculated with R equal to the 
damped effective resistance at 800 pps. and 1 500 pps. The 
average value calculated at these two frequencies has been 
used in order to secure some agreement with the calculations 
made at the same two frequencies to reduce the observed 
efficiencies to relative efficiencies at uniform electrical 
power input. | 

The receiver types represented by the plots have various 
resistances up to r000 O, and differ in construction, 
but the points plotted by similar marks are for receivers 
having a common earpiece and approximately the same 
size of enclosed space behind the diaphragm. 

The square plots were obtained one from each of three 
similar receivers of the same resistance, but results obtained 
from single receivers are liable to show even greater varia- 
tions than these because of the imperfect precision of speech 
comparison tests and the individual peculiarities of the 
mode of vibration of the diaphragm. 


Comparison of Relative Efficiencies Possible. 


The value of these results lies in the fact that the slope 
of the straight lines gives the value of «! as long as we 
retain the working stipulation that «! is large; and a! is 
inversely proportional to the acoustical working efficiency 
of the particular design of receiver. It is possible thus to 
compare the relative efficiencies of the strictly acoustical 
parts of differently designed receivers; “‘ acoustical 


parts " meaning the earpiece and the air space behind the 
diaphragm. 
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In conclusion it may be pointed out that the neglect in 
the foregoing calculation of the diaphragm frictional 
losses has no important influence on the conclusions that 
have been drawn. The diaphragm mechanical losses have 
been treated as though they were included in the motional 
power and in the acoustically radiated power. Inasmuch 
as only a part of the acoustically radiated power is effective 


%|& 
№ 


The co-ordinates for the 
crosses ard triangles are 
to a scale one terrth the 
7 scale used for the other 
Vp plots. ' 


~ Inherent Power Ё, ficiency 


in producing audition, it is immaterial whether the power 
corresponding to the diaphragm losses is considered as 
dissipated in the diaphragm or dissipated ineffectually in 
the tissues of the ear. 


Acknowledgments are due to the Western Electric 
Company in whose laboratories the efficiency and impedance 
data for the curves in this article were obtained. 


Transmission by Underground Cables. 
Some Views from Newcastle. 


In the course of the discussion on Major A. M. Taylor's 
Paper on “ The Possibilities of Transmission by Underground 
Cables " at Newcastle, Mr. H. W. CLOTHIER commended two 
features of the suggested scheme. The first was that it 
involved a completely metal-clad system of conductors, this 
conforming with the principles of metal-clad switchgear and 
machines and so making possible a completely metal-clad 
system from generator to load with many attendant advan- 
tages in the way of reduced dangers to life, damage from 
lightning and maintenance costs, increased robustness and 
reliability. The second was the skilful endeavour to reduce 
the initial cost of the conductors by the reduction of the 
potential gradients. 


Scheme Not Complicated. 


Mr. R. J. H. Beaty did not consider the scheme to be 
complicated when the large powers it was intended to deal with 
were considered. The number of transformers required was 
certainly large but could possibly be reduced by the use of 
three-phase transformers. With the type of cable recom- 
mended there was a risk that in the event of a dead short 
circuit on a hexagon the voltage on the outer sheath of the 
cable would be 60 ooo V instead of 18 ooo V. 

Mr. E. V. Twiss said in the examples given for the trans- 
mission of 50000 kW over thirty miles the cost of three- 
phase cables was given as fr ооо ooo, a figure which was 
approximately halved by Major Taylor's system, but an 
overhead line to deal with the same load would only cost 
£100 ooo if a double circuit on a single line of towers were 
used or about /150000 if two single circuit lines were 
adopted. Further, a transmission distance of thirty miles 
meant that the feeder extended beyond the town into 
agricultural land, to avoid which would necessitate a detour 
along the roads and still further increase the costs. 
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Electric Arc Welding Apparatus and Equipment.’ 


By J. CALDWELL. 


Arc welding practice is in advance of theory. Good welds 
can be made on any ferrous material if certain conditions are 
observed ; but there is divergence of opinion on many points, 
and a greater knowledge of the physical foundations of the 
process is needed. The physics of the carbon arc as applied 
to lighting have been studied by Mrs. Avrton. It is assumed 
that the facts established are generally true for metallic arcs, 
and the iron arc in particular. As current is carried by a 
conductor, consisting of gas, vapour and fine solid particles, 


Fic. 1.—LONG AND SHORT ARCS. 


one or both electrodes must be maintained at a temperature 
producing the necessary volatilisation. This gaseous con- 
ductor behaves as one having a negative temperature co- 
efficient, and high temperature is a condition of conductivity. 
In the iron arc the electrode is molten. A certain current 
density is needed for any particular clectrode material, 
resulting in a fixed voltage drop at the contact surface. 
Voltage drop along the gaseous conudctor is proportional 
to its length, i.e., it has a definite specific resistance. Thus, 
in practice, electrode material and arc-length being fixed, the 
contact areas and cross section of the gaseous conductqr 
automatically vary so as to keep current density constant, 
and the resistance of the whole arc varies inversely as the 
current passing. 


Voltage Drop in the Iron Arc. 

The total voltage drop across an iron arc is less than that 
across a carbon arc. The temperature of volatilisation for 
carbon is about 3 600°-C. Similar data for iron and other 
materials at melting-point are apparently not available. The 
exact nature of the presumed projection of metal across an 
iron arc is also imperfectly known. The minimum pressure 
required to maintain the arc is about 15 V, mainly consisting 


Fic. 2.—Goop PENE- Гіс. 3.- POOR PENETRATION 
TRATION (SECTION). (SECTION). 


of the two voltage drops—about one-third that in the carbon 
arc ; apparently the chief distinction in carbon and iron arcs 
is in the voltage drop at the positive electrode. Two definite 
lines of research suggested are : (1) In what state does the iron 
cross the arc? (2) Whatis the distribution of voltage drop in 
tbe iron arc? ond (3) What are the quantitative relations of 
the transfer of metal to the electrical and other variables ? 
In practice, with hand operation, a voltage of 22 to 25 V 
(as compared with 15 V minimum) is used owing to the very 
short arc, about 4, in. in length. Good welding сап cnly 


* Abstract of a paper read before the Institution of Electrical 
Engineers. | 


be done with a narrow range of arc length. Fig. 1 illustrates 
the effect of long and short arcs, Figs. 2 and 3 good and poor 
penetration respectively. Facility in striking the arc is 
important. The open circuit voltage must not be too high, 
otherwise the electrode may '' freeze ” to the work. 


Welding by A.C. and D.C. Compared. 

Good welding can be done both with direct and alternating 
current, but in the latter case flux-covered electrodes are 
essential, and the striking of the arc is rather more difficult ; 
also a higher open circuit voltage (75 to 90 V) is needed. A 
reactance may be used for steadying purposes, and the differ- 
ence in “© steadying '' losses in the two systems is not very 
great. Moreover, d.c. for welding usually involves the use 
of a motor-generator, whereas in taking current from an a.c. 
public supply only a transformer is needed. 

Bare iron electrodes are still widely used, but in some cases, 
e.g., operating with d.c. on mild steel and wrought iron, flux- 
covered electrodes are preferable ; in welding cast iron, high- 
carbon steels, and alloy steels and generally with a.c. welding, 
flux-covered electrodes are essential. The flux forms a 
protective slag on the deposited metal and work, the current 
is steadier, manipulation easier, and there is less liability for | 
the electrode to “ freeze on." The work of producing elec- 
trodes and flux combinations giving good welds with different 
materials has met with great success, but has necesarily been 
done empirically, and no general principles can yet be formu- 
lated. Usually the flux is basic, but acid materials are some- 
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Resistance Supply 


Welding circuit Resistance 


Fi1G. 4.—CONNECTIONS OF WESTINGHOUSE (AMERICAN) WELDER. 
A =Shunt field separately excited. 
B = Reversed series winding. 
C = Communicating winding. 
D = Shunt winding differential. 


times used. Intermediate between bare and coated electrodes 
are those dipped in '' slurry ” of a basic nature. This has some 
advantages in exercising a protective influence against oxi- 
dation and in reducing spluttering and current fluctuations, 
etc., but it is not a substitute for flux-coating. 


- 


Current Density. 

Current density tor welding depends mainly on the thick- 
ness and mass of parts joined. For coated electrodes maxi- 
mum current densities vary from 5 ооо to 12000 А per 
sq. in. American practice utilises mainly the higher 
value. А current of 200 A and a No. 4 electrode are about 
the maxima with hand operation. Automatic arc welding 
is still in the experimental stage. It is established practice 
to make the work positive and the electrode negative. 


Various Types of Welders. 

1n the next section of the paper the author discusses various 
types of welders. Direct current single welders operate at a 
maximum of 200 A at 60 V. Regulation is effected mainly 
by suitable design of the characteristic of the welder, the 
requirements being :— | 

(1) A drooping characteristic for any current beyond that 
fixed by adjustment ; (2) uniform voltage for currents up to 
the set or adjusted load, with little or no increase of load ; and 
(3) very rapid regulation to counteract the effect of arc 
variations. ` 

Devices employed in regulation include: (1) excitation 
methods, including externalregulators for the exciting circuits ; 
(2) regulation of speed or torque ofthe driving engine or motor 
by tbe electrical control of governor or transmission clutch ; 
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and (3) external regulators controlling resistances in the 
welding circuit (sometimes acting simultaneously on exciting 
circuits). 

In addition to such automatic regulators it is alwavs 
necessary to provide an adjustable resistance to suit the current 
for the work in hand. An ideal set would require only this 
one adjustment, automatic devices keeping the output at 
that level. Sufficient rapidity of regulation to counteract 
Irregularities is difficult. It is doubtful if this can be done 
by alteration of the generator. In the original paper the 
author describes the Kramer, Westinghouse, simple shunt- 
series combination and other apparatus, and contributes notes 
on external field regulation and regulation by drive, of whch 
the only known example is the Davies-Soames, a magnetic 
clutch welder. 


Direct Current Multiple Sets, 

Attention is next devoted to direct current multiple welder 
sets. Here fluctuation of load is violent and regulation must 
be prompt. Separate excitation and quick-acting automatic 
regulators in the shunt circuit are advisable and commutating 
poles are essential. Mutiple welders are usually “ flat-com- 
pounded.” Regulation for each welder is effected by separate - 
resistances. Welding circuits are all in parallel. The Wilson’ 
equipment has a carbon-pile resistance with a solenoid in the 
welding circuit acting against a spring that-compresses the 
pile. One American company makes a constant-current 
series multiple welder. Stabilising resistances are improved 
by the addition of reactance, which helps to slow down current 
fluctuations, Кеѕіѕќапсеѕ in series with each welder should 
also include some reactance, with air-gaps adjustable to suit 
the working current. Such resistances may have to dissipate 
I to 6 kW, and are therefore bulky and expensive. Their 
design needs care, ''Squeeze-up"' carbon resistances are unsuit- 
able for main resistances, as they are too much affected by 
temperature and do not give sufficient range, but they are 
fairly satisfactory for fine adjustment. i 


Alternating Current Welding. 
А . ^ 
Alternating current welding requires 75 to 9o V on open 
circuit, any excess being taken up by reactance. The capacity of 


Amperes 


Fic. 5.—CHARACTERISTICS OF WESTINGHOUSE 
(AMERICAN) WELDER. 


single welder sets is about 12 kVA, for multiple sets 6 to 8 kVA 
perwelder. Whether multiple-welder transformers аге 
preferable to transformers for each welder depends on local 
circumstances, notably on the distance between the individual 
welders, A fixed reactance does not produce the dropping 
characteristic desirable for arc welding; the choke should 
increase rapidly if the desired current is exceeded. Various 
forms of a.c. welders are described in the original paper. If 
an ordinary transformer giving up to 200 A at 60 V is used, 
considerable internal reactance is desirable, and tappings at 
5 V intervals. The Holslag welding transformer has a third 
winding in addition to the primary and secondary, on a 
separate limb connected to the main yokes, and an unwound 
limb with adjustable air-gap between the common yokes. 
It 1s a combined transformer and choke-coil, but with mutual 
inductance and a common leakage path between the two 
elements. Tappings are provided on all windings and many 
combinations may be made. The Davies-Soames automatic 
regulator resembles a wound rotor induction motor with 
stator and rotor in series and having equal numbers of turns. 
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Tbe author also describes an a.c. welding safety device, which 
is stated to have been accepted by the Home Office as removing 
the shock danger from a.c. working. i 


Copper, Brass and Bronze Welding. 


In a final section of the paper there are some notes on 
copper, brass and bronze welding. Four types of electrodes 
are available for, such work, the latest type having a core of 
tinned copper, surrounded by a flux covering which adheres 


Fic. 6 —CoNNECTIONS OF HorsLAG WELDING TRANSFORMER. 


firnly to the welding rod. Copper and alloys of brass and 
bronze have a short temperature range between welding and 
fusing points, and care is needed to prevent the metal becoming 
fluid or remaining in a sluggish condition. The heat- 
conductivity of copper is high, and it is useful to pre-heat 
the work, which should rest on some refractory material. 
Current must be regulated according to the nature of and 
dimensions of the material to be welded. Once the 
correct value has been determined, no difficulty should be 
experienced in welding copper, brass or bronze electrically. 

An appendix to the original paper contains a classification 
of flux-covered electrodes, and a bibliography of electric 
welding is furnished. 


Russian Electricity Works. 


A Large Power Station and Other Developments. 

A description of the first large power station in Russia is given 
in the “ Electrical World ” of the 25th ult. by Dr. C. P. Steinmetz. 
The generating station is at Kashira, about 81 miles from Moscow, 
to which city electrical energy is transmitted at 110 ooo V. Inthe 
boiler house there are seven boilers (with a total heating surface of 
36 740 sq. ft.), fitted with economisers. The coal used is a low- 
grade brown coal containing 55 to 60 per cent, of water, ash and 
other useless elements. The turbine room contains two 6 ooo kW 
three phase, 3000 V 50 cycle Brown-Boveri turbo-generators. 
The energy is stepped up to 110000 V by 4000 kVA single phase 
delta-star connected transformers, and at a sub-station at Koszu- 
chow, near Moscow, the voltage is reduced to 6 боо V for local distri- 
bution, Itis claimed that the transmission line was constructed by 
Russian engineers of native material, but the high tension insulators 
and also the switchgear, transformers and other supplies came from 
America or Germany. 

There is a branch railway of three miles leading to the power 
house, and this line is to be converted to electric traction on the 
т 200 V d.c. system. On each of the trucks there will be two 
120 H.P. motors, one mounted on each axle. Bridge cranes, con- 
vevors and coal handling plant have yet to be installed. For the 
needs of the power station there are two 750 kVA, 3000 210 V 
transformers, and a reserve motor-generator set for excitation 
purposes, The stranded copper cable used for transmission 
purposes is of от sq. in.; wooden poles are used instead 
of iron supports, and the transmission line follows the highway 
throughout. 

The Russian Trade Delegation learns from Moscow that the plan 
of electrification drawn up by the Eighth Congress of Soviets in 
1920, in spite of all difficulties, is being steadily carried out. At the 
present time seven electrical stations are being constructed, including 
one working on water power, three on peat, and three on coal. The 
largest station will be the bydro-electric works at Volkhov, 
near Petrograd, of 80000 kW. This station is to be finished in* 
1925. The following stations are already partially working: the 
Utkina Zavod, 4000 kW; Shatura, 50000 kW; and Kashira 
(referred to above). Further construction on these stations is 
proceeding. Of great importance will be the electric stations being 
built at Nijni Novgarod, Kizelov, in the Urals, and at Shtaro in 
he Donetz Basin.—Reuter’s Trade Service. 
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Institution of Electrical Engineers, 


At the meeting ofthe Institution of Electrical Engineers on 
December 14th, Mr. J. CALDWELL read a Paper on '' Electric 
Arc Welding Apparatus and Equipment." This will be found 
in abstraction p. 711 of this issue. After the reading of the 
paper, Mr. H. M. SAYERs gave a demonstration of the apparatus 
described in Appendix III. 


Mrs. Ayrton on Aro Phenomena. 


Mrs. H. AvRTON Said that as the result of her own work she 
had come to the conclusion that there was no back e.mí, 
and the old idea that there was seemed to have entirely 
disappeared. As regards the transference of electrode material 
she had watched this for years and never could detect that 
there was any regular transference of particles worth talking 
about. It had been shown in the paper that it was necessary 
to have a short arc if the metal was to go deeply into the 
work. The short arc always gave a deep crater. Mr. Sayers 
had found the deposit with the a.c. arc was practically twice 
the amount with the direct current arc, and she believed the 
reason was that with the direct current arc one electrode 
was always a great deal cooler than the other, and not, therefore, 
in a state to be immediately melted and volatilised. In the 
a.c. arc the two electrodes were brought to the hot state 
alternately, and consequently the whole of the metal was much 
more easily liquefied and the deposit was very much thicker. 


Welding in the United States. 


Mr. Н. M. HOBART, who was given a special greeting on his 
.visit to this country from America, pointed out that whereas 
in Great Britain the bulk of welding work was carried out with 
covered electrodes, in America 90 per cent. of welding was done 
with bare electrodes. From that point of view, the reading of 
this paper would have done good in America. In the same 
way, Americans were in the habit of discussing papers on the 
use of bare electrodes which would do more good if read in 
this country. He pleaded for a closer international co-opera- 
tion in scientific work with a view to enabling each country 
to know exactly what the other was doing in order that the 
best methods could be evolved and universally adopted. 

Dr. SHaRP, another visitor from the United States, sup- 
ported what Mr. Hobart had said with regard to international 
co-operation in research work, although he did not think any 
branch of technical men had done more towards bringing 
those on either side of the Atlantic together than electrical 
men. 

More Knowledge of Iron Arc Required. 

Mr. C. R. DARLING, who presided over the Electric Welding 
Committee established by the Admiralty during the war, 
remarked that whilst very great advances had been made 
in recent years in regard to electric welding equipment, we did 
not seem to have got very much farther towards a real under- 
standing of the nature of the iron arc. It should be possible 
for some experiments to be carried out by some firm or 
institution, which would prove definitely once for all which 


was the best system. There was need for research in other- 


directions. For instance, no one had mentioned the chemical 
study of the problems which cropped up in arc welding. He 
had found instances in which welds were made of pieces of 
metal cut side by side from the same plate and welded under 
the same conditions by the same operator, and yet one weld 
gave a tensile of about 27 tons and the other 19 tons. There 
were other mysteries which had not been fathomed, such as the 
presence of sulphur and nebulous matters of that sort. As to 
the projection of material across the arc, if Mrs. Ayrton's 
view was right, how was it possible to make overhead welds. 


Two Automatic Machines Available. 


Captain R. J. WALLIS-JONEs said there were two automatic 
arc welding machines available at the present time. One was 
made by the General Electric Co. of America, and he had 
hoped Mr. Hobart would have said something about it. This 
had an endless electrode which was driven downwards or 
upwards by means of a motor which actuated rollers which 
gripped the electrode. The regulation was so perfect that he 
understood the machine had been operated for 16 hours without 
interruption. It was also claimed that this machine was 
adaptable for welding thin material down to 26 g. steel plate. 


The other machine, known as the Lincoln, was also American, 


and this used a carbon electrode. The regulation of the 
length of the arc was controlled by a motor and the traverse 
of the arc over the work was actuated by another small motor. 
The machine was not working in this country but he had seen 


samples of work said to be done Ly it, and they made an 
exceedingly good job, especially on thin material. He con- 
gratulated Mr. Sayers on the machine that he had exhibited 
because it would act as a kind of stethoscope and give us 
a lot more information about the arc in the future. 


Admiralty Opinions on Electric Welding. 


Mr. W. McCLELLanp (Admiralty) agreed with the author 
that arc welding practice was in advance of the theory and 
that was so because of absolute necessity. The ideal electrode 
for welding, it seemed to him, should provide a vapour stre: m 
in an inert gas. The demonstration given by Mr. Sayers had 
shown quite clearly that with the short arc, the molten stream 
was enveloped in the flux from the flux covered electrode, and 
that was a very important point, and a very great advantage 
over the bare electrode. Porosity difficulties, which were 
mentioned in the paper, were, he thought, a question of the 
particular electrode used. The voltage in that particular case 
was 27 to 30 V, but was the electrode bare or covered ? His own 
experience was that the voltage should be a little higher, say 
35 to 40 V. Alternating current welding, in his opinion, had 
very little advantage over direct current and a.c. welds did 
not seem to be so consistently uniform as d.c. welds. Certain 
tests which were carried out two or three years ago with butt 
and scarfe joints showed very definitely that d.c. welds were 
infinitely superior to the a.c. For what reason, he could not 
say. «Аз to generator design, he was not at all sure that the 
importance of generator. design for the production of satis- 
factory welding had not been rather overstated. His experience 
was that if they got a flat compounded generator giving 60 to 
7o V, they had got all they required. The great essentials in 
welding Were such a generator and a skilled operator. 

Mr. E. B. WEDMORE said the British Electrical and Allied 
Research Association would be pleased to take this question 
up. Perhaps one of the reasons why more work had not 
been done on the subjects of arcs, for instance, was that 
people assumed that Mrs. Ayrton had told all there was to be 
known. That was also the case with certain other problems. 


Reasons for the Use of Bare Electrodes. 


Мг. Н. М. Savers thought one of the reasons why bare 
electrodes were used in America to such a large extent was 
that there was not so much a.c. welding done there as here. 
Mr. Sayers showed three slides to indicate the character of the 
a.c. supply voltage curve, the curve of the voltage across the 
arc and the arc current curve. The point he wished to make 
was that the arc made its own voltage curve owing to the 
peculiarities of minimum voltage required for the arc to start, 
and, probably, some relation between the resistance and the 
temperature of the arc contact. He believed that arc voltage 
curves and arc current curves with a.c. presented very much 
the same features. On the question of the way in which metal 
was transferred across the arc, he had made some spectro- 
scopic investigations, an examination of which suggested that 
the iron, or some of it, was in a state of incandescent gas and 
not in the state of a liquid. If it were in a state of liquid, he 
imagined that it would give a continuous spectrum, but it 
gave a bright line spectrum ; consequently, the inference 
might be drawn that at least some part of the iron was in the 
gaseous state. In a.c. welding, the function of the flux was 
to supply that bridge as well as to supply a working vapour. 


The Author's Reply. 


Major J. CALDWELL, in reply, did not agree with Mr. Darling 
as to carrying out tests to determine which method was the 
best. Nothing could be more faked than tests. It was a far 
better plan that one or two recognised authorities such as the 
Admiralty, Lloyds Register or the National Physical Labora- 
tory should examine the materials and the method of doing the 
work and report on the results obtained. As to bare versus 
flux electrodes, the chief exponent of bare electrodes in this 
country was present that evening and had not taken part in 
the discussion, and so covered electrodes had scored. He still 
maintained that American work was not up to the class of the 
results obtained here. His own view was that the use of bare 
electrodes was a retrograde step. 


THE BRITISH BROADCASTING Co. was registered as a public com- 
pany on December 15th with a nominal capital of £100 ooo. The 
first directors are Mr. Godfrey Isaacs, Mr. John Gray, Mr. Henry M. 
Pease, Sir William Noble, Major Basil Binyon, Mr. Archibald 
McKinsley, and Lord Gainford (Chairman). 
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Electrical Developments at Liverpool. 


A New Generator and an Automatic Sub-Station. 


THE history of electricity supply in Liverpool entered upon a 
new phase on Thursday last, whena 12 500 kW turbo-alternator 
and automatic sub-station were officially set to work, With 
the exception of a similar set previously installed in Liverpool, 
we believe this to be the largest turbo-alternator yet designed 
to run at this speed, while the automatic sub-station 1s also 
the first of its kind to be set to work in this country. 


‘Early History. 


An examination of the history of the undertaking shows 
that the Corporation of Liverpool purchased the business 
of the Liverpool Electric Supply Co. in 1896, and of the Liver- 
pool United Tramways and Omnibus Co. in 1897. At that 
time electricity supply was furnished from four generating 
stations, and it was decided to concentrate the plant in two 
stations, and to make it suitable both for lighting and traction. 
The pressure of supply was then 230 V direct current, with 
170 kW units, the total capacity of the plant being about 


ment of the reciprocating plant by turbine plant was com- 
menced, and eventually the output of the original station was 
increased from 8 400 kW to 33 000 kW by the installation of 
one ro ooo kW, two 6 ooo kW, two 3 500 kW, and two 2 ооо kW 
turbo-alternators. In r9r9 a similar reconstruction of No. 2 
station was commenced, four of the 2000 kW sets being 
replaced in turn by two 12 500 kW sets, the second of which 
has just started work 

The new steam turbine and generator which was started on 
Friday last has been designed and constructed by METRO- 
POLITAN-VICKERS ELECTRICAL Co. to develop 12 500 kW 
under full-load conditions, but it can take an overload of 
25 per cent. 

Ihe turbine is materially smaller than the generator to 
which it is coupled, the overall dimensions being 17 ft. in 
length, 13 ft. in width, and 6 ft. gin. in height. The weight 
is 50 tons. It is mounted directly over its condenser, which 
is designed to deal with 162 ooo lb. of steam per hour and 


Fic. 1.—VIEW IN LISTER DRIVE STATION, LIVERPOOL, SHOWING THE NEW I2 500 KW SET. 


3000 kW. In accordance with this policy, twostations were 
erected—one at Pumpfields and one at Lister Drive. In 
the former, twelve Willans and Robinson 7co kW sets were 
installed, and in the latter, nine similar sets were erected. 
These were all direct current sets, while, 1n addition, at Lister 
Drive three alternators of similar output, generating current 
at 6 600 V, were put in. 
A Policy of Concentration. 

As the years went on, the policy of concentration was con- 
tinued. The older stations were converted into sub-stations 
and the generation of electrical energy was confined to Lister 
Drive, where in 1904 a second station, containing in all ten 
2 ооо kW turbo-alternators, was built. In 1911 the replace- 


to maintain a vacuum of 273 in. when supplied with cooling 
water at 84°F. The shell is of steel 9 ft. 9 in. in diameter 
and the length between tube plates is 16 ft. The head to be 
overcome is 69 ft. and the circulating water is supplied bv 
a 241n, centrifugal pump driven by one of two 500 H.P. 
electric motors, the other being a standby. The cooling 
surface is 23 500 sq. ft., and there are 7 500 tubes. These 
are made of Admiralty mixture brass, and are { in. diameter. 

The weight of the condenser complete in place is 50 tons 
Centrifugal pumps are used to extract the condensate and 
deliver it against a total head of 58ft. These are driven by 
electric motors of 30 B.H.P. running at I 440 revs. per min 
The air extraction is effected by ejectors. 
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Generator Details. 

The generator is designed for a normal output of 12 500 kW 
at 80 per cent. power factor and supplies three phas? current 
at a periodicity of 50 cycles and a voltage of 6 боо. The 
temperature rise under full load conditions is 40? C. and the 
machine can carry a 25 per cent. overload for two hours. 
Its efficiency with this overload is 95 per cent., at full load 
94'5 per cent., and three-quarter load 94 per cent., at half 
load go per cent., and at quarter load 81'5 per cent. The 
machine is 21 ft. long, 12 ft. wide, and 6 ft. 6in. high, 
its weight being 75 tons. It is cooled by a flow of 
50 ooo cub. ft. of air per minute. The air is passed through 
a cooler, which ensures that its temperature on reaching the 
alternator does not exceed 80° F. The water flow through 
the cooler is 183 gallons per min., and the loss of head 
in the air in the cooler is equivalent to 1 in. water gauge. 

_ The turbine consists of one compounded velocity stage 
followed by ten Rateau stages, and then by a multi-stage 
exhaust, which is one of the novelties of the design. All 
stages have a mean diameter of 42, and with the usual type 
of design this would provide a “ leaving”. area of some 
I6 sq. ft., but by means of the multi-stage exhaust an effective 
“ leaving ” area of over 23 ft. is provided, so that the '' throw 
away " loss to the condenser is as small as if the exhaust 
end were on the double flow principle. 

The rotor embodies some unusual mechanical features 


Fic. 2.—V1EW IN THE AUTOMATIC SUB-STATION. 


which make it possible to build turbines of very large outputs 
at high speed whilst ensuring that the critical speed is well 
above the running speed. At the exhaust end the wheels are 
not much larger than the rotor shaft, and they are con- 
structed and fixed in a novel manner, being made in halves, 
security against considerable centrifugal force is obtained 
by meshing collars, turned on the wheels, and similar collars 
turned on the shaft, the whole being riveted together. The 
casing is of cagt steel throughout. This simplifies the pro- 
duction of sound castings. The low pressure ends forms a 
strong and stiff bridge over the exhaust opening. The turbine 
is built directly to the condenser without the intervention 
of a concertina pipe. 


The Automatic Sub-Station. 


Automatic converter sub-stations have been in successful 


operation, particularly in the United States of America, and 
from information available have proved to be as reliable 
as manually operated sub-stations, while the equipments are 
very compact. 
The principal features that have made these equipments 
successful are :— 
r. The equipment duplicates the manual switching operations 
of sub-station apparatus. 
2. Each switching operation is a direct function of the coincident 
electrical condition of the converting apparatus. 
3. Each succeeding switching operation is dependent upon the 
‘proper functioning of the preceding operation. 
4. At no time is any switching operation dependent upon any 
mechanical time element or mechanical sequence of operation. 
5. The entire equipment consists of an assembly of well tried 
apparatus. The magnet switches and relays have demonstrated 
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their sufficiency in sub-station and other commercial applications. 
The ruggedness of the switching equipment is unquestionable. 

6. The protective features are complete, rendering very effective 
protection from trouble originating either inside or outside the 
sub-station. 

The automatic sub-station situated at Walton Town Hall, 
Liverpool, is at the centre of the direct current distribution net 
work, and the only other alternatives were (a) the laying of 
considerably more copper to meet the increased load; (b) the 
erection of a manually operated sub-station; (c) changing 
over to a.c. distribution. 

The sub-station (Fig. 2) contains one 500 kW rotary con- 
verter, but space has been left for a second'set. 


Details of the Apparatus. = 

All the control apparatus is mounted on five panels.” These 
are: (a) The alternating current starting and running panel ; 
(b) the relay and meter panel; (c) the direct current con- 
tractor panel; (d) two direct current feeder panels. 

The main a.c. high tension breaker is mounted in a cell 
structure. It is electrically operated, and functions auto- 
matically as a part of the automatic equipment. 

The converter is protected from overspeed by a special de- 
vice, which is mounted at one end of armature shaft. A motor- 
operated brush lifting device mounted on the bedplate of the 
converter provides for lifting the brushes off commutator 
during the starting of the converter. The bearings of the 
„ machine are protected from overheating by 

means of bearing thermostats. 

The alternating current relays and con- 
tactors are operated from a small station 
transformer, the primary of which is con- 
nected on the line side of the oi] circuit 
breaker. The d.c. contactors are operated 
from the d.c. voltage of the converter. 
The d.c. feeder contactors, normally closed 
at all times, are energised from the lighting 
circuits. | 

The following features of the equipment 
are worthy of note: (1) It is purely auto- 
matic; (2) it does not need any pilot wires 
for distant control; (3) itis started up when 
the demand for d.c. power justifies the 
machines operating. This is determined by 
the d.c. voltage of the network falling to a 
predetermined value. 

The station is shut down when the demand 
of the system is such that the output of 
the machine drops to a predetermined 
value. А time delay relay prevents the 
station shutting down until a prearranged 
period after the load has dropped to above 
value. This prevents the shutting down of 

the machine on a momentarily reduction of load. 

The whole of the equipment has been supplied by the 
Metropolitan-Vickers Electrical Co., and it may be mentioned 
that this is the first automatic rotary sub-station equipped 
with automatic feeder control to be put into operation in 
this country. 


Low and Medium Tension Industrial Wiring. 


In view of the consideration now being given by an L E.E. 
Committee to the Wiring Rules, the informal discussion, at 
Manchester, on the subject of low and medium tension 
industrial wiring was timely. Both makers, contractors and 
users were well represented. The President, Mr. F. Сил, 
attended the meeting and gave a short address. 

The discussion was opened by Mr. J. FRITH, who specified 
the main requirements of wiring, reliability, safety, low cost, 
flexibility, ease of handling and fool- and rogue-proof qualities. 
Lighting should be quite separate from power, and faulty 
earths were worsethan noearths. Temporary wiring should be 
avoided, Tbearmouring should preferably belong to the cable. 

An Excellent Opportunity for Criticism. 

The piscussion offered an excellent opportunity for con- 
tractors, manufacturers, consulting engineers and consumers to 
draw attention to their respective shortcomings and advantage 
was taken of it. It was. generally agreed that three-core paper 
cables were excellent in the type of service under consideration, 
being better than bitumen or rubber; also that cleats were 
ruinous to cab-tyre sheathing. Bitumen cables were con- 
sidered satisfactory. 

It was agreed that the I.E.E. Rules should specify result and 
leave the contractor to use bis discretion in securing them. 


^ 
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Recent Electrical Developments at Walsall. 


Some Results from a Ljungstrom Turbme. 


One of the difficulties of electrical generation in South 
Staffordshire is the absence of large rivers, so that either canal 
water has to be used or cooling towers have to be provided. 
The former alternative was chosen when the Birchills station 
of the Walsall Corporation was built in 1914, the Wyrley and 
Essington branch of the Birmingham Canal Co.'s svstem 
being used for the purpose. This was quite satisfactory for 
a time, but like many other places, Walsall has recently been 
requiring more generating plant and in order to provide this 
plant with cooling water and to increase the efficiency of the 
station, an interesting arrangement, which we recently had 
the pleasure of inspecting, has been designed and set to work. 

At Birchills the canal level is about 63 ft. above that at 
Walsall, and to keep this level considerable pumping is 
. necessary. This has often interfered with the flow of the 
canal at Birchills and has caused the hot water from the 
condenser discharge pipes to be drawn into the intake pipes. 
An agreement has therefore been made between the corporation 
and the canal company whereby the former do all the 
necessary pumping and are allowed to use up to 1 200000 gallons 
an hour for condensing. At present about 550 ooo gallons per 
hour is pumped and this, for the time being, is more than 
sufficient. 


The Pumping Station. 


The pumping station used for this purpose is situated on the 
Anson branch of the low level canal system. It pumps water 
to the Birchills station through a pipe about 800 yds. long, the 
water after passing through the condensers being discharged 
into the high level canal, whence it can flow back to the low 
level by two routes, both about 34 miles long. '' Make-up " 
water is also provided from the mines, and the temperature of 
the water in the Anson branch is not raised appreciably. The 
pumping plant consists of two Mather and Platt medium lift 
circulating pumps, each capable of delivering 7 400 gallons of 
water per min., against a total head of тто ft. when running at 
a speed of 980 revs. per min. Each pumpis driven through a 
flexible coupling by a 330 H.P. three-phase 50-period 400 V 
enclosed ventilated slip ring induction motor, made by the 
Brush Electrical Engineering Co. 


New Generating Plant. 


The plant capacity of Birchills Station has recently been 
increased by the installation of a Brush-Ljungstrom turbo- 
alternator of 5000 kW output, the official trials of which 
were taken on May 23rd, 1922. Thespecified steam conditions 
and vacuum upon which the contractor's guarantee of steam 
consumption was based were as follows: Steam pressure at 
stop valve, 180 lb. per sq. in. ; steam temperature at stop 
valve, 625° F.; vacuum with cooling water at 60? F., 28°75 in. 

Owing to the temperature of the canal cooling water being, 
on the date of the test, somewhat higher than that stated 
above, the vacuum was lower than 28°75 in. On the other 
hand, the steam temperature was higher. After making the 
prescribed corrections for these variations the result of the 
trial was as follows :— 


Table I. 


Steam Consumption in lb, per kWh, 
Load Vacuum Measured Corrected Guaranteed 
kW. in. lb. perkWh, Ib. perkWh. lb. perkWh. 
2 328 28-30 13°56 12:53 13:0 
2 495 28:25 13°27 12°32 12:8 
3 942 27:98 11:65 11-14 11:78 
4 968 27:62 11:48 II:00 II:42 
4 845 27:40 r1:80 II:1O I1:42 


During the above series of tests, on loads ranging from 
2328 kW to 4968 kW over a period of 8 hours, the coal 
consumption was 2°26 lb. per unit generated, the calorific 
value of the coal being 10 130 B.Th.U. per Ib. “ as fired," the 
thermal efficiency of the station was 14°85 per cent. 


The Effect ef the Anson System. 


Though the official trials were satisfactory, it was felt that, 
with the Anson pumping scheme in operation, the steam 
consumption would be appreciably lower, The contractors 
therefore asked that further trials should take place. These 
were made on Wednesday, November 22nd, 1922. 
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The following table gives the results obtained :— 
Table 1I. 2 
Test commenced at 10.30 a.m., finished at 4.30 p.m. 

Load (average) T i bed .. 5030 kW. 
Steam pressure at turbine stop valve 166 lb. per sq. in. 
Steam temperature at turbine stop valve .. 662° Е. 
Vacuum (Bar. 29°95 in.) 28-go in. 
Cooling water temperature : 

Condenser inlet 49? F. 

Condenser outlet : 61? F. 
Condensate (average per hour) 52 100 lb. 


Steam consumption (as measured) 10:36 lb. per kWh. 
During the trials the whole of the commercial load of the 
station was carried by the Brush-Ljungstrom set over a period 
of six hours. The load varied from 3 700 kW to 5 450 kW. 
The coal consumption was 1'92 lb. per kWh generated, 
and the calorific value being то 160 B.Th.U. per 1. “ as fired," 
the thermal efficiency of the station was 17°49 per cent, No 
allowance on steam consumption was claimed by the makers 
for variation of load, and none is included in the above figures. 


Improvements Effected by the Extensions. 


-As an indication of the performance of the plant ‘over a 
weekly run, the actual recorded results for the weeks ending 
October 15th, and November 5th, 1922, are given in Table III. 
These records compare the performance before and after the 
Anson Pumping Scheme was brought into operation. During 
both weeks, the Brush-Ljungstrom set only was running. 


Table III. 


Week ending 
October 15th. 


Week ending 
November 5th. 


Units generated.. 252 540 285 840 
Maximum load .. 3 200 kW. 4 100 kW 
Load factor £u T 47 per cent. 41:5 per cent. 
Temperature of cooling water 78? F. 47°F. 
Coal consumed .. cs 301 tons 299 tons 
Calorific value of coal .. 10050 B.Th.U. оого B. Th.U. 
per lb. per 1b. 
Coal per unit generated T" 2:67 lbs. 2°35 lbs. 


Thermal efficiency 12:7 percent. 14:6 per cent. 


It will be observed that the station was operating on a 
higher maximum load, but a lower load fac*or during the week 
ending November 5th, than it was during the week ending 
October 15th. But the results are not due to the high load 
factors as the annual load factor of the Birchills Station is 
about 30 per cent. In order to attain this, under the 
varying conditions of general electricity supply, the weekly 
load factors must necessarily vary between 40 and 50 per cent. 
The records show that under very similar load conditions the 
thermal efficiency of the station was 12:7 per cent. for the 
week ending October 15th, 1922, and that after the Anson 
pumping station was put into operation the efficiency improved 
to 14:6 per cent. in the week ending November 5th, 1922. 


Steady Extensions. Ju 


Since the inauguration of the Birchills station a steady 
extension of the 6 600 V three-phase feeders, and also four-core 
400 V distributors, has been carried on, and a gradual change 
over of distribution from d.c. to a.c. has been taking place. 
Many large works in the borough are now taking a supply from 
the e.h.t. mains, which have also been extended outside the 
borough, under Fringe Orders, in order to supply various 
collieries. It may be mentioned that the whole of the e.h.t. 
mains have been supplied and laid by Callenders Cable and 
Construction Co., and an interesting fact in this connection is 
that the 3 300 V cables laid by this company some thirteen 
years ago have successfully withstood a working pressure 
of 6 600 V during the past seven years without breakdown or 
trouble, although the cables were originally designed for the 
lower pressure. 

The plant extensions described above were carried out in 
accordance with the specifications of Mr. E. M. Lacey and 
Mr. H. A. Howie, the Corporation Electrical Engineer. 


MARCONIGRAMS are being delivered during the Christmas season 
in artistically decorated envelopes conveying the season's greetings. 
These are in use both in London and New York. 


LS 
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A Novel Alternating Current-Testing Set. 


For direct current testing the provision of a compact and 
accurate testing set is a simple matter—one instrument, or 
at most two, contained in a single case, sufficing for the 
measurement of current and volts, being all that is 
required. For alternating current work, however, the 
measurement of amperes and volts is valueless for most 
purposes, without a knowledge of the power. Nor again, 
in the majority of cases, does a measurement of power alone 
suffice, so that three instruments are required and, even if 
contained in a single case they become very large and heavy. 

EVERETT, EDGCUMBE AND Co. have recently introduced 
an alternating current-testing set which is both light and 


FIG. I. 


compact, and consists of only two movements which are so 


arranged as to perform three distinct functions. Fig. 1 


shows the general appearance of one of these sets, and Fig. 2- 


the internal connections. From the latter it will be seen that 
there are two distinct movements, the one on the right 
being a standard dynamometer wattmeter and that on the 
left a standard ‘‘ Universal” instrument. The latter is so 
designed as to serve, alternatively, as an ammeter or a volt- 
meter, at will. This double réle is effected as follows :— 
When the two-way switch is on the step '' V " the winding 
“ W " is connected through the volt resistance “ VR " to the 
terminals marked '* Volts," and the instrument then serves as a 


voltmeter, in the ordinary way. If, on the other hand, the 


switch is moved to the stop “А,” the winding “ W” is con- 
nected in series with the secondary of the small self-contained 
auxiliary transformer '' AT " and the scale is graduated so as 
to indicate, direct, the current flowing in the primary of this 
transformer. The terminals marked ''Amperes" serve to 
connect the primary in the circuit required. 

Fig. 1 shows an instrument designed for three-phase measure- 
ment. It is suitable for voltages up to 300 V, either single- 


Amperes Volts 


м 


10000)» 


A V 
oW V.R. 
Fic. 2. 


phase or three-phase. Currents up to 6 A can be read direct, 
and this range can be extended by a current transformer. 4 


Wse of Instrument for Power Measurements. 


For power measurements the direct ranges are 400 and 800 W 
single-phase, and 1 200 W three-phase, which ranges can be 
increased as desired by means of portable current and voltage 
transformers. Instruments with a number of other ranges 
both for single-phase and three-phase measurements have 
been standardised. For example, one with three-volt ranges 
for maxima cf 150, 300 and 600 V, combined with an Everett- 
Edgcumbe ''Ommni-range ” current transformer gives a con- 


tinuous range of ampcres, volts and power measurements up to 
2000 kW. One of these '' Omni-range " current transformers 
is shown in Fig. 3. It has fixed ranges of 6, 24 and 120 A, and 
by passing the cable carrying the current to be measured any 
required number of times through the centre opening ranges 
of 240, 400, 600, I 200 and 2 400 A are available in addition. 

For many purposes, a compact ammeter-voltmeter testing 
set is invaluable, and in the past it has always been necessary, 
in the case of alternating currents, to employ either two 


Fia. 3. 


separate instruments, or at any rate two distinct instruments 
contained in one case. By means of the Everett-Edgcumbe 
arrangement a single “ Universal" movement is caused to 
perform both functions. The general appearance of the 
combined instrument is similar to that of Fig. 1, except that 
there is, of course, only one instrument instead of two. The 
dimensions of the case are approximately 9 in. by 7} in. by 
6in. Tbe voltmeter can be either single, double or triple 
range, and the ammeter is normally scaled to 6 А. By means 
of portable transformers the range of both can be indefinitely 
extended. 


| Constructional Details. 


Particular attention has been devoted to the construction 
of the ammeter and wattmeter movements. The former is 
of the well-known '' Universal ” moving iron pattern, in which 
all errors due to frequency and wave-form have been eliminated 
whilst the latter is of the dynamometer pattern. The con- 
struction of the wattmeter movement will be clear from 
Fig. 4, and it will be seen that the fixed coils, after being 
taped over, are fixed between thin stampings which hold 


them rigidly in place and preclude any possible movement, 
so fatal to accuracy. 

The moving coil is impregnated and subsequently baked 
into a solid mass, by which means the weight of the coil is 
reduced to a minimum—in fact, the whole moving system 
weighs only 5 grammes and the ratio of torque to weight 
is an exceptionally high one. A very efficient pneumatic 
damper is provided, and can be seen in Fig. 4 just under the 
pointer. Both movements are fully screened from the effects 
of stray magnetic fields. The weight of the complete instru- 
ment in its portable case is only 17 Ibs., the overall dimensions 
being 14in, by 7in. by біп. 
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International Electrotechnical Commission. 


As already announced in THE ELECTRICIAN, meetings 
of the International Electrotechnical Commission’s Advisory 
Committees on rating, graphical symbols, standard pressures 
and regulations for overhead transmission, as well as on 
screw lamp caps and holders, were held in Geneva, from 
November 2oth to 26th. Mr. E. Huber, President of the 
Swiss Committee on behalf of his colleagues, welcomed the 
delegates from the various nations. The question of the 
rating of electrical machinery occupied the major portion of 
the time. Sixty delegates were present from twelve nations. 
Dr. Mailloux, the President, and Col. R. E. Crompton, the 
Honorary Secretary of the Commission, were also present. 


Тһе Rating of Machinery. 


The main object of the meetings of the Advisory Committee 
on rating was to consider the difficulties which have arisen 
in the attempt to employ the I.E.C. method of rating electrical 
machinery on the maximum continuous load. The British 
Committee had found itself in a difficult position in its efforts 
to be loyal to its industry and to the I.E.C. as well; and had 
appealed to the I.E.C. for assistance in finding a solution of 
tbe problem. The British were most anxious that an overload 
rating of 25 per cent. for 2 hours on a 40°C temperature rise 
should be recognised by the I.E.C., and were moreover 
desirous that temperature rise alone should be specified and 
that the rating should be based on the temperature rise at 
full load and not on the overload. 

The British also felt that whilst established British practice 
in regard to industrial motors gave a more substantial machine 
than the 50° rating of the I.E.C. without overload, unless the 
].E.C. agreed to adopt an overload rating for this class of 
machine, the rating the British desired to standardise in their 
own country would not actually be in accordance with the 
I.E.C. rules, although it might be within them. 

Some discussion took place as to the necessity of the I.E.C. 
introducing overloads, seeing that any National Committee was 
perfectly at liberty to specify overloads in their national rules 
so long as this does not involve temperatures beyond the I.E.C. 
figures. In view, however, of the commercial importance 
attached to this question by the British Committee, the other 
delegations agreed to consider the question of recommending 
the introduction within the I.E.C. limits of a nominal rating 
with an overload as an international standard. 


American Practice. | 


The American delegates inclined to favour the British 
suggestion, although they pointed out that there was a 
tendency in the United States towards a 40° single rating 
without overload, which would imply a liberally designed 
machine capable of carrying both the mechanical and electrical 
overloads that such machines have to meet in ordinary service. 
They urged most strongly that one rating only should be 
adopted. 

Agreement Arrived At. 


After considerable discussion, a generally acceptable 
proposal embodying the wishes of the British delegates was 
agreed to for submission to the National Committees to the 
effect that overload ratings within the I.E.C. maximum 
con;inuous rating be recognised and that, for general industrial 
machines (the class to be defined later) where overloads have 
to be provided, a machine having a 40? C. temperature rise 
and capable of carrying 25 per cent. overload for 2 hours 
applied at the end of the full load run be recommended, the 
overload only to be applied under such conditions of air 
temperature as will not cause the limits of maximum tempera- 
ture laid down by the I.E.C. to be exceeded. 


Standard Pressures and Overhead Tramways. 


A meeting in regard to standard pressures and regulations 
for overhead transmission was a!so held, with Dr. Mailloux 
in the chair. The recommendations made at Brussels, 
including the proposal to adopt 45000 V (declared pressure) 
as the intermediate pressure between 30 000 V and 60 ooo V 
were confirmed. The French suggestion that 120000 V, 
150 ооо V, and 220000 V should be the next stages was 
briefly discussed, and referred to the National Committees, 
but without a specific recommendation. An interesting 
point was brought forward by Mr. Doane (U.S.A.) regarding 
the low pressures for electric lighting, stating that a pressure 
in the neighbourhood of r1o or 115 V was becoming a necessity 
from experience in the economic production of light. 


vt 
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Our Competition —Some Opinions. 


A cynical saying, but containing an element of truth, is that 
the Press does not influence public opinion it only finds out 
what public opinion is and then adopts it as its own, flattering 
itself in the doing by headline and leaded type on its perspicacy 
and knowledge. If that be so, and we are neither prepared to 
admit or deny it, telepathy has been at work in our own 
case. Forit seems our competitions ате just what was wanted 
to stimulate interest in electrical progress. We have received 
a number of letters from representatives of every branch of the 
industry and these show that there is not only interest in the 
idea, as an idea, but that there is every expectation that some- 
thing of real value will result. 


The Duty of Every Member of the Industry. 

To take the manufacturing side: Mr. HuGo Hirst writes 
that he will “ be interested in watching whether your generous 
ofter of a prize for a good idea will see the birth of anything 
useful.” 

Mr. H. W. CLOTHIER says: “ The idea is an excellent one 
and let us hope that something will result from the competiticn 
which will do something to releve the grave question of 
unemployment. I think that your competitions will be an 
incentive to the engineer now engaged in the industry to turn 
his thoughts to the fact that each one individually has a 
responsibility as a canvasser for ' outlets.’ "' 


Stimuleting Interest. 

On the official side Major T. F. Purves, engineer-in-chief 
of the Post Office, is representative of a mass of opinion. He 
writes : “ I need not say the idea is one with which I shall 
have every sympathy and which I shall be glad to assist ”’ ; 
while on the teaching side Prof. W. Cramp thinks the com- 
petition “is an excellent idea in that it will not only stimulate 
jnterest in problems which are hardly large enough to form the 
subject of a Paper, but it may also lead to very practical 
improvements in electrical apparatus.” 


Some Problems for Discussion. 

On the supply side Mr. R. B. MITCHELL, of Glasgow, where 
so much has been to develop the domestic electric load, thinks 
our idea an admirable one which should be productive of much 
good. ''The All-Electric House idea,’’ he continues, '' has to 
be impressed on architects and builders. Cooking and water 
heating are amongst the live subjects requiring discussion." 


Personal and General Improvement. 

Mr. A. Н. DyKEs, among the consulting engineers, points 
out that “ Quite apart from the possibility of obtaining a 
money prize, the mere fact that a man has sat down and put 
on paper in a clear and concise manner his solution of the 
problem cannot fail to be to his immediate advantage. He has 
by so doing classified his ideas and is ipso facto a more useful 
man in his profession. The indirect results may also be 
considerable. There are many men who have first come 
prominently into the notice of their chiefs through having 
been successful in some piece of work outside their usual 
duties and the fact that a man has been able to gain one of 
your prizes can not fail to add to his value in the eyes of his 
employers.” 

Hard Facts, | 

Mr. W. E. HIGHFIELD writes: '' I mentioned this matter at 
the mecting of the National Association of Supervising 
Electr.cians last week and it was received with great interest. 
In conversation with several members they were of the opinion 
that such a competition would do a great deal of good espec:ally 
if the question of cost of installation was introduced in some 
way. [lt will be.—Ep.E.!. The general opinion was that such 
a competition would bring everyone up against hard facts and 
cancel the rather discursive way isolated items are dealt with 
when merely discussing such a subject.” 


Arousing Enthusiasm. 

Mr. H. MaRRYar, president of the Electrical Contractors 
Association, wishes us ''every possible success in this effort 
to stimulate the industry,” and Мг. H. T. Youne thinks we 
“can do a great deal by this to arouse more enthusiasm in the 
electrical world than bv ordinary publicity and the scheme 
should undoubtedly yield high profit to the industry." 


The Germ of the Perfect House. 

It is with no feeling of vainglory that we hope the 
industry as a whole w.ll pay close attention to the opinions 
of these representative men. There is no doubt that some- 
where in the brain of someone is the germ of the perfect, or 
almost perfect, all-electric house. We want it to sce light. 
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Some Reflections on the Sixth E.D.A. 
Salesmanship Conference. 
By “A SPECTATOR.” 


“Watch ye, stand fast in the faith, quit you like men, 
be strong.”  Thisis'the text whichis the basis of Mr. Attwood's 
teaching. The missionary has left us and passes on his way and 
the only comfort one can find is that he promises to attend 
future E.D.A. lectures and join in the discussions. 

Without deprecating the lectures of those who have gone 
before him іл these E.D.A, Salesmanship Conferences or making 
anticipatory deprecation of those who will follow, one falls 
into the habit of mind of taking these three lectures as distinct. 
They are the lectures of a teacher and (I shall make no apology 
tor reiterating my previous argument), if we clearly understand 
this we shall get the force of this teaching the better. '' Watch 
ve, stand fast in the faith, quit you like men, bestrong." This, 
then, is our slogan. (I hesitate to refer to a scriptural text 
as a slogan, but I feel I shall be understood better if I speak 
in modern commonplace.) In the first lecture we were taught 
to know ourselves, and in the second, to know our product. The 
chird lecture was a clarion call to have faith in ourselves and our 
product. In previous lectures Mr. Attwood promised to tell 
us all the secrets of selling, and last Friday he let the whole cat 
out of the bag (if I may quote the slightly distorted rendering of 
this adage given recently by an aspiring statesman). Woe to 
them who did not visualise the cat before it went back into 
the bag. 

It is not the purpose of these brief notes to review in detail 
the line of Mr. Attwood's argument as to '" Managing the 
interview and making a sale." In the view of '' A Spectator,” 
his most important dictum was to salesmen to prepare for the 
anticipated interview. To answer the question—' Why am I 
calling on this man ? "—before the interview instead of after. 
So many buyers are asked why they always instinctively ask— 
'" Why has this man called ?"' Isit realised that many buyers 
have to ask this question after the interview ? Surely then the 
elementary lesson for all salesmen is to learn the answer to the 
question, so that they can teach the buyer. 


The Attraction Problem Unsolved, 


This is the sixth conference of this winter’s series and we 
have not yet solved the problem of how to attract more and 
more salesmen of the Wallace Attwood ideal to the electrical 
field. Some will argue that we have too many now, but the 
truth is we have too many “travellers.” Between the real 
meaning of the word salesmen and the word traveller there 15 a 
wealth of difference. Mr. Attwood avers that, taking тоо men 
who are on the selling side it has baen computed that the figures 
come out as follows :—(a) Out of every 100 men, 90 are merely 
—what? Anything butsalesmen. (b) Out of every roo men, 
10 are salesmen and these must be sub-divided up as follows :— 
(I) 5 per cent. order takers; (2) 4 per cent. order makers ; 
(3) one real '' star." 


Too Many Salesmen. 


Therefore there can be no argument that there are too many 
salesmen. We need to sell a greater volume of material at a 
quicker turnover and we need more salesmen. On the manu- 
facturers’ side we need commercial-technical men to sell to 
retailers and on the retailers’ side we need men who can combine 
teaching with selling. Teaching the public the -“ electrical 
idea." If then, I have stated the needs of the industry 
correctly, and our propagandists are sincere, let them accept 
the fact that to obtain the best men we must pay them a good 
wage. We shall not have to go outside the electrical field to 
find these men. They are hidden away in works, offices and 
stores, earning clerks’ wages. Useless to argue that these men 
should) come forward without the attraction of a good wage. 
Let us face the fact of perverse human nature, They won't ! 


A Tremendous Lesson. 


Reviewing briefly therefore the three lectures Mr. Attwood 
has given it cannot be denied that to those salesmen who 
attended they will be a tremendous lesson, but he did not give 
executive men any lessons as to how to obtain more s/illed 
labonvers. There was no need for him to do so; the remedy is 
simple. А higher wage will attract better men—the right men. 

I am sure that when the meeting closed, many regretted that 
it was tbe last of Mr. Attwood's lectures. Let us hope that we 
shall hear him again next winter. One regrets that it was only 
possible to arrange three fortnightly lectures. Two lectures 
a week for a month would not have been too many. 
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E.D.A. Salesmanship Lectures. 

Mr. WALLACE ATTWOOD delivered the third and last of the 
series of lectures on the '' Theory and Practice of Salesmanship 
in Relation to the Electrical Industry ” before the Electrical 
Development Association on Friday last. | 

Managing the Interview. 

The lecture was devoted to a discussion of methods of 
‘* Managing the Interview," and it was stated that salesmen as 
a whole did not take sufficient trouble in adequately preparing 
themselves for interviewing prospective customers. The 
main thing was to make the customer see that he could make 
money or be benefited in some manner by buying the goods 
offered. There were often difficulties in a salesman getting 
in to see a customer and means must therefore be taken to 
make the prospective customer want to see the salesman more 
than the salesman wanted to sce the prospective customer. 
In short, the curiosity of the customer must be aroused. 

If a salesman could not interview a prospect alone in his 


office, but in a little enquiry office, where he could not demon- . 


strate his goods eftectively, then it was better that he should 
not do so at all. 
What to do with the Prospect. 

Having approached the prospect, the first thing to do wasto 
make some remark which would interest him. There was not 
enough ferociousness in selling, and he was a little tired of 
salesmen being too nice. А salesman must not suffer indiffer- 
ence on the part of bis prospect, and if he could not be 
humoured, then some more vigorous method should be 
adopted. The case must be presented logically and the sales- 
man must appeal to the reason of the pro:p»ct. It was useful 
to test the interest of the prospect at intervals, by making a 
remark which called for some comment. 

Closing the Interview. 

Only one man in a hundred could clinch a sale well, for the 
reason that they did not know how to start coming to a close. 
When a salesman reached the end of his argument he should 
pause.and then break off at a tangent, so that it was difficult 
for the prospect to turn back and so on; put a positive 
suggestion to him which would elicit a '' yes" more easily 
than а “ no.” If, however, an interview did not end success- 
fully, then there were many ways by which the salesman could 
keep the next move in his own hands so that he could pick 
up the threads at a later date. 


Third Salesmanship Conference in Newcastle. 
AT the third Salesmanship Conference in Newcastle, Mr. 


W. E. WARRILOW, in an address on '' Advertising and Sales- : 


> 


manship,'' referred to the necessity for personal advertising 
amongst electrical men. No salesman in the electrical 
industry could be considered an honest salesman unless he 
himself used electricity in his own home. 

Standardisation of products. was a great aid to sales, as 
such products, preferably packed in cartons, facilitatedadvertis- 
ing, packing, and stocking, whereas non-standard products 
were much more difficult to handle. 

Disadvantages of Non-Uniform Voltage. 

On the supply side the lack of uniformity of voltage was a 
disadvantage, as it necessitated multiplication of types of 
products, and should, therefore, be avoided as far as possible. 
It was gratifving to see that E.D.AÀ. was now receiving much 
more support in its endeavour to create a univcrsal demand 
for electricity. | 

Under present conditions manufacturers were advertising 
direct to the consumets and also to the contractors, with the 
result that there was considerable overlapping, and the system 
was very inefficient. 1n dealing with consumers it was the 
contractor and retailer who were in actual contact. Manu- 
facturers should continue to advcrtise to contractors and 
through the trade press, and ave the contractors and retailers 
to deal with the actual consumer. 

The Discussion. 

The discussion was a lengthy one, but was generally in 
agrecment with the remarks made by Mr. Warrilow. The 
песа for educating the public to the fact that electricity was 
not dangerous was pointed out, as this erroneous impression 
still appeared to have a large hold on the public minds with 
the result that they were inclined. to be afraid of it. An 
intensive campaign throughout the country to encourage 
the use of clectricity within the industry was advocated, as 
it was felt that there was still an enormous field for develop- 
ment, whilst outside the industry the demand was likely 
to be overwhelming when the facilities and conveniences of 
electricity became known and realised. 
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Correspondence. 


UNDERGROUND CABLES AT 100 000 V. 
To the Editor of THE ELECTRICIAN, 


Sig,— With reference to the discussion in London on the 
above Paper, and to the remarks made by Messrs. Sparks, 
Hunter and Dunsheath, I am prepared to show in detail that 
five three-phase (working) cables at 40 ooo V will not do the 
work under the same conditions as the cables which I propose 
would do; neither would five three-phase cables at 55 000 V 
do it. 

Eight three-phase 55 000 V cables are, in fact, required to do 
it; provided that the conditions postulated in the Paper 
(Appendix '"A") are adhered to. If a distance of 50 miles 
had been taken, 12 cables would have been required ; whereas 
my scheme would still only require six cables. Equally, if 
тоо ооо kW had to be considered for 30 miles, my scheme 
. would have shown the same advantage ; for the reason that, 
in a three-core threc-phase 55 ooo V cable, we canrot exceed 
a cross section, per core, of 0°15 sq. in. without running up 
the maximum potential gradient above the figures which 
I have taken. Even with the above number of cables, the 
core temperature is considerably higher than in my proposal 
and there is consequently much more danger of the cable 

à wn.—1 am, etc. 
и А. M. TAYLOR. 
Birmingham, 

December roth. 


BROADCASTING AND THE ELECTRICAL CONTRACTOR. 
To the Editor of THE ELECTRICIAN. 


Sır, —In your editorial of December 8th, you say you fear 
that the electrical contractor has not done what he might, 
and ought to have done to benefit himself and others by 
advertising wireless apparatus, stocking it, and selling it. 
In the next paragraph you point out that the apparatus 
is being sold by photographic merchants (and you might 
have added a number of other trades)—and then you compare 
the result gained at a public demonstration to that obtained 
on a third class gramophone after it has been repaired by the 
amateur mechanic of the family. Have not you completely 
answered the first proposition ? 

However, the fact is, in my opinion, that you are wrong 
at the start, The contractor is doing what is right and 
sensible with regard to broadcast receiving, and it is in the 
interest of the industry that the public should be encouraged 
to come to him and not to photographic or gramophone 
dealers and such like for advice.— Yours, etc., 

H. MARRYAT. 
President, Electrical Contractors' Association, 
London, E.C. 
December 12th. 

[We are afraid we do not quite understand Mr. Marryat's 
argument though we agree with his conclusions. If the con- 
tractor is taking advantage of the wireless boom he is doing 
what is " right and sensible,” and we have nothing more to 


sav, —ED.] : 


BROADCASTING: THE MUSICAL PROBLEM. 
To the Editor of THE ELECTRICIAN. 


Sır —The greater proportion of broadcasting pro- 
mes at present is devoted to music, and if this scheme 


gramme | | 
meets the popular taste, there 1s room for improvement, not 
onlv in the design of transmitting and receiving apparatus, 


as has been already pointed out, but also in the technique of 
performing to radio. | 7 Mr 
The majority of bad reproductions originates in the 
transmission room itself. Artists cannot hear the effect of 
their performance in the manner to which they are accus- 
tomed and are all the time, so to speak, working in the dark, 
Some experimental work, then, should be done SO that the 
f the performance from the musical peint of view can 
be to a certain extent predetermined. This would improve 
reproduction and also help the artists. These experiments 
should be in the hands of a musician as also should be the 
pregrammes. ee | 
The distance of the artist’s instrument from the micro- 
of the utmost importance, and this distance must 
A French horn, 


effect о 


phone 1s ; Hp 
necessarily магу with the instrument used. 
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for instance, should be an appreciable distance from the 
transmitter, otherwise it will be too blatant, while on the 
other hand a stringed instrument or the voice should be 
comparatively close. These observations are based on 
listening in to recent concerts, and in each case the repro- 
duction could have been vastly improved had some reliable 
experimental work been done first. 

Generally speaking, percussion instruments do not seem 
to be effective, but male voices, singly or in combination, and 
stringed and wind instruments could be made well worth 
listening to. The frequency of the soprano voice is unfortu- 
nately very near the resonating point of the receiver dia- 
phragm and consequently the effect 1s often spoilt. 

On the technical side the question of the receiver requires 
attention. The wide range of frequencies used in music 
makes it very difficult to design a diaphragm which will not 
resonate. Gramophones are fortunate in not being limited 
to a ferromagnetic diaphragm, mica being generally uscd. 
Unless a stalloy diaphragm of almost perfect grain can be 
evolved, it would seem that the best type of receiver for the 
reproduction of music will be Baldwin telephone or some 
modification of it. This instrument not only allows any 
material to be used as the diaphragm, but is also claimed to 
have a notable degree of sensitiveness.—I am, etc., 

A. M. CassaL. 

London, S.W. 

December 18th. 


ADVERTISING BY ELECTRICITY. 
To the Editor of THE ELECTRICIAN. 


SiR,—1 am interested to see the ingenious way in which 
the gas industry has got over the difficulty of fire risk and 
fumes. In the showroom of a celebrated furnishing house, 
in the Tottenham Court Road area, in the centre of one of the 
windows displaying drawing-room furniture, is to be seen a gas 
fie. I noticed that there was no flue, also that the gas 
outlet at the back of the fire was close up to a highly-polished 
table. Further investigation disclosed a flexible wire running 
to the back of the gas fire, and then the truth was revealed. 
The gas fire radiators were lit up by ''Striplite Lamps." 
but, to the casual observer, the gas fire had the appearance of 
being alight. 

Thus, does electricity come to the aid of gas !—Ycurs, etc. 

W. B. CLARKE. 

Ponders End, 

December 18th. 


Electrical Trades Benevolent Institution. 
North-East Coast Section's Successful Ball. 


The annual ball of the North-East Coast Section of the Electrica 
Trades Benevolent Institution, held in Newcastle on Friday last, was 
a very successful affair, and congratulations are due to Mr, H. W. 
Clothier (chairman), Mr. J. Gledson (treasurer) and Mr. W. Fletcher, 
who, as dance secretary, spared neither time nor trouble in the good 
cause, Messrs. Anns, Wardroper, Spence and Robson were the 
remaining members of an effective committee. Novel lighting 
cftects added greatly to the gaiety of the scene, Mr. W. Fletcher 
(Fletcher Brothers) and Mr. A. S. Lowrey (Robson and Coleman) 
being responsible. The General Electric Co. and the British 
Thomson-Houston Co. lent shades, lamps and projectors, while the 
following firms gave the services of their workmen: Fletcher 
Brothers, Robson and Coleman, Falconar, Cross and Co., R. W. 
Cairns and Т. G. Usher and Co. A novel feature in the form of a 
holly-berried Christmas tree was presented by Mr, Beck, of the 
British Thomson-Houston Co., and loaded with hundreds of presents 
given by ladies interested in the Institution, These were sold 
for the benefit of the fund. Mr. Harold Armstrong acting as the 
auctioneer, and £40 was realised. Some 250 guests were present, 
including: Mr. and Mrs, W. E. Morrison, Mr. and Mrs. Gledson, 
Mr. and Mrs, Stott, Mr. and Mrs, Murass, Mr. and Mrs. Barnes, 
Mr. and Mrs, Fisher, Mr. Dodds and Miss Dodds, Mr. and Mrs. 
Marley, Mr. and Mrs. Dellow, Mr. and Mrs. Beck and Miss Beck, Mr. 
and Mrs. Grainger and Miss Grainger, Mr. and Mrs. Fisher and the 
Misses Fisher, Mr. and Mrs. Stephen Holmes, Mr. and Mrs. W. R. 
Potter, Mr. and Mrs, Cross, Mr. and Mrs, Dalton, Mr. and Mrs. 
Fenwick, Mr, and Mrs. Ripley, Mr, and Mrs, Patterson, Mr. and Mrs. 
Butcher, Miss Peggy Ogden, Miss Lambey, Mr. and Mrs. Sloan and 
Miss Sloan, Mr. Matthew Short, Mr, and Mrs, Flood and Miss Flood, 
Мг. and Mrs. J. Spence, Mr. and Mrs. Hughes, Mr. and Mrs. К, Robson 
and Miss Edith Robson, Mr. and Mrs. Cuthbert Button, Mr. and 
Mrs. Е. С. Hallows, Mr. and Mrs, Wardroper, and Messrs. Phillips 
Waddilow and Bonnin, 
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The Government and Trade. 


Strong Recommendations by the F.B.I. 

The Federation of British Industries has decided to send to the 
Prime Minister a memorandum embodying the views of the Federa- 
tion as to the possible methods whereby the Government can assist 
in the restoration of industrial prosperity. 

The memorandum declares that the restoration of industrial 
prosperity, and with it of employment, is the most urgent problem 
before the country, and the Federation urges the Government to 
make this restoration the primary object of their policy. While not 
seeking from the Government '' any considerable measure of active 
assistance to trade," which ‘‘ frequently does more harm than 
good," the Federation urges Ministers to devote their efforts to the 
removal of the many difficulties and impediments which are at 
present delaying the revival of trade. . 

Substantial relief in taxation is urged, including the abolition of the 
corporation profits tax and a reduction in income tax. The Govern- 
ment, it is pointed out, should take immediate steps to reduce their 
expenditure in order that the Budget may be balanced without 
further borrowing. Other points emphasised in the memorandum 
are the following :— 

Education.—The economies effected should interfere as little as 
possible with the development of an efficient system of education, 
but the Federation criticises the duplication of local and Government 
inspection, and urges immediate inquiry into the whole principle 
of grant education and the overlapping between local and central 
administration. 

Government Competition.—The Government should abandon 
all remaining forms of competition by Government institutions 
with private traders. 

Foreign Tariffs —Increased foreign tariffs severely hinder British 
export trade to many countries. Energetic action should be taken 
before these tariffs have had time to crystallise and before vested 
interests dependent upon high rates of protection have been created. 
The Government should seek to secure satisfactory commercial 
treaties with as many countries as possible, and since this work 
is being severely handicapped by shortage of personnel the Govern- 
ment should appoint a small expert commission to go into the whole 
question of the commercial relations with foreign countries, to 
co-ordinate the work of the Departments concerned, and to submit 
suggestions to the Government (a) as to the concessions to be 
sought in regard to particular tariffs, (b) as to the bargaining weapons 
economic, political, or other, which are available in dealing with 
each particular country. 

Industrial Legislation.—The Federation protests against the 
recent tendency to bring forward legislation regulating or restricting 
the operation and development of industry without laying down the 
principles upon which such regulation or restriction is to be exer- 
cised. The Bills relating to Electricity Supply, Gas Regulation, and 
Smoke Abatement are cited as illustrating this tendency, — 

Rating of Machinery Bill.—The Government should adopt as а 
Government measure the Rating of Machinery Bill introduced in the 
last Parliament and pass it as soon as possible. 

Merchandise Marks.—The Government should introduce as soon 
as possible a Bil! dealing with merchandise marks, and embody- 
ing the recommendations of the Government Committee which 
reported in June, 1920. | 

Public Contracts.—Where public money is expended in the pur- 
chase of goods the maximum employment should be given to 
British labour. During the present crisis preference should be 
given by all Departments to British goods, even though there may 
be a difference in price, unless there is a definite reason to believe 

that the price of the British goods is being unduly maintained. 
Where Government funds are contributed in support of municipal 
expenses it should be made a condition that, where suitable British 
goods are available, no foreign goods should be bought on the 
contracts concerned. = 


Scottish Electricians’ Wages. 
Proposals for Reductions at Glasgow Meeting. 


A conference between representatives of the Electrical Con- 
tractors’ Association and the Electrical Trades Union was held in 
the Central Hotel, Glasgow, on December 13th, at which certain 
proposals with regard to the wages paid to electricians were dis- 
cussed. A proposal had been made by the employers that the rate 
should be reduced from rs. 74d. per hour to 15. 3#d., the same as 
paid in the engineering trade. The Union officials, on the other 
hand, had put in a claim for an increase of 34. per hour, in order 
that their rate should be brought up to the minimum paid in the 
other building trades. The proceedings at the conference lasted 
for several hours. It is'stated that theemployers made a final offer 
of 1s. 5d. per hour, to come into operation on January Ist, to be 
stabilised to May ist, and that further negotiations take place in 


' April with a view to a further reduction. Оп the question of night 


work, for which the allowance is at the rate of 3s., a reduction of 
6d. per shift is proposed. The number of niembers of the Union 
employed in the building trade section is about 3 500. It is under- 
stood that the emplovers' proposal has been submitted to the 
members tor consideration. 
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Lothians Electricity District. 


Commissioners Exclude Peebles and Linlithgow. 


A public inquiry was held last week by the Electricity Commis- 
sioners in Edinburgh in regard to the reorganisation of the East of 
Scotland Electricity district. Тһе Commissioners had provisionally 
determined that the proposed district should consist of the county 
and city of Edinburgh, the county of Midlothian, the county of 
East Lothian, so much of the county of Linlithgow as is included in 
the Royal burgh of South Queensferry, the parishes of Abercorn, 
Dalmeny Ecclesmachan, Kirkliston (part of), and Uphall, and so 
much of the county of Peebles as is included in the parishes of 
Eddleston, Newlands and West Linton. Asa result of last week's 
proceedings the Peeblesshire parishes and the five parishes in Lin- 
lithgow are to be excluded from the area, which is now limited to the 
county and city of Edinburgh, and the counties of Midlothian and 
East Lothian. It is proposed that the whole of this area be supplied 
with electricity by the Corporation of Edinburgh from its super- 
power station at Portobello. : 

Sir JOHN SNELL was chairman of the Commissioners, before whom 
Mr. H. P. MacMILLAN outlined the scheme of the Corporation of 
Edinburgh, to the effect that the city of Edinburgh should by means 
of the Portobello Power Station generate the whole electricity 
required for the proposed area as it might be ultimately delimited, 
and that the city continue to distribute electricity throughout its 
own area with the addition of the parish of Newton, which, although 
not within the boundaries of the city, happened to be within the 
area of authorised supply. As regarded the distribution in the 
county area outside the city of Edinburgh, that would be undertaken 
by authorised distributors receiving their supplies in bulk on agreed 
terms from the Corporation of Edinburgh. Some of them ventured 
to think it might be a little unfair to other portions of the East of 
Scotland to gall the district the East of Scotland electricity district. 
The Commissioners might consider the name and change it to the 
Lothians Electricity District, or some such description. 

Mr. Macmillan then dealt with the districts which desired to be 
excluded from the proposed area, some of them being within the 
area of the Scottish Central Electric Power Co. So far as Linlithgow 
was concerned, companies carrying on the shale-mining and oil- 
refining industries there generated their own electricity, and were 
unlikely to be consumers under a new system. The city of Edinburgh 
had no desire that any territory should be included against its wish. 

The Chairman then intimated that the objecting districts would be 
excluded. 

Mr. Macmillan then addressed the Commissioners on the main 
scheme as applied to Mid and East Lothian and argued for Edin- 
burgh's fitness to supply this district. 

Evidence was given by Mr. К. W. HOGARTH, of Buchan and 
Partners, C.E., Westminster and Edinburgh, as to the actual and 
potential demand for electricity in the counties of Mid and East 
Lothian. There was a large industrial field to be tapped, apart 
from the collieries, there being many paper mills and engineering 
works, 890 farms, and 218 country houses, and there were townships 
which at present had no supply. 

Mr. RoBERT PATON, City Chamberlain, spoke to the financial 
aspect of Edinburgh Corporation Electricity undertaking. The 
total amount of loans sanctioned at May 15th last was £3 044 514, 
and the amount actually borrowed was £2 395 126. There had been 
repaid by sinking fund 40 per cent. of the total amount borrowed. 
The estimated cost of Portobello Power Station was {1 124 ооо, and 
the actual expenditure to that date was /553 263. The total actual 
expenditure, including mains and sub-stations, was £755 465, as 
against an estimate of £1 боб ооо. About half of the capital 
required had been found at the close of the financial year. There 
was no difficulty in financing the undertaking. 

Councillor W. Вкосе LINDSaAy, convener of the Electricity 
Committee, stated that the rates for current compared favourably 
with those in any other large town. The original intention was 
to build a power station to meet the requirements of the city only, 
but it was in consonance with the ideas of the Board of Trade that 
the Corporation embarked upon the larger scheme, The Edinburgh 
Corporation Electricity Committee were of one mind that it was 
preferable to dispense with a joint authority. 

Other evidence against the setting up of a joint authority was 
given by Mr. W. B. CowNIE, managing director of the National 
Electric Construction Co., and by the County Clerks of East Lothian 
and Midlothian. Mr. Macmillan also urged that administration 
would best be dealt with by leaving matters as they were, and the 
proceedings concluded. 


Sheffield and the E.C.A. 


Agreement for Sale of Electric Fittings Ratified. 


Sheffield City Council has ratificd the agreement between the 
Corporation and the Electrical Contractors' Association for the 
sale of electric fittings, particulars of which appeared in these pages 
last week. The minutes of the Electricity Committee were not 
adopted unanimously, an amendment being defeated by 29 votes 
to23. Sir William Clegg said he was not enamoured of the scheme, 
but it was the best they could do under the circumstances. If the 
amendment was carried the electricity supply department would 
be compelled to close their showroom. 
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Ferranti Ltd. — . 
Welfare Activities at Hollinwood. 


Ferranti, Ltd., have just completed an improvement in their 
women’s dining-room at Hollinwood, where a new maple floor 
has been laid. This now makes it possible to utilise the room 
for social functions, and the first event took place last week, 
when a very successful dance was held for employees and their 
friends. The room was artistically decorated by Mr. H. Sampson 
and his staff of the building department, and the lighting effects 
were arranged by Mr. E. Morris of the plant department. This 
work was almost entirely carried out by voluntary effort and added 
greatly to the success of the evening. Mr. H. Sampson and Mr. 
Hilton Taylor proved themselves efficient М.С.'ѕ and the Lisle 
Jazz Band rendered lively and inspiring music. The catering was 
most successfully carried out by Miss Ball and her assistants. It 
is proposed to hold further dances during the winter season, and 
if one can judge from the success of this initial effort many pleasant 
evenings are in store for Ferranti employees. 

The following evening an exhibition of handicraft was held in 
the same room, when work ofall descriptions done by the employees 
was exhibited, including some wonderful models. Prizes were 
awarded for the best work done in each grade. Other attractions 
included a Japanese tea garden and various amusing competitions. 
In this same room a stage has been fitted up out of the proceeds of 
dinneretime concerts, and operatic and dramatic events have 
already taken place. On January roth, 20th, 22nd and 23rd the 
Ferranti Operatic Society are giving performances of the '' Pirates 
of Penzance,” when successful evenings are anticipated. 


Wireless Notes. 


OXFORD WIRELESS SOCIETY has asked the Earl of Macclesfield 
to become the first president. 


Mr. E. T. Fisk, managing director of Amalgamated Wireless of 
Australasia, lectured before the Royal Colonial Institute on Tuesday 
on '' Wireless Service Between Australia and Great Britain.” 


The Marconi Co. is to rent several rooms from CARDIFF Tramways 
and Electricity Committee at the Eldon Road Works for the 


purpose of establishing a broadcasting station. The works stack 
will be used as an aerial. 


A radio society has been formed for NomwicH and district. 
Capt. H. J. B. Hampson being the first president, and Mr. H. A. 
Greenfield, hon. secretary and treasurer. The committee consists 
of Messrs. Н. К. A. Newhouse, J. G. Hayward, W. G. Hurrell. С. A. 
Rudd, A. P. Cooper, C. H. Moore and J. E. Nickson. 


A special effort is now being made by amateurs in FRANCE, savs 
Reuter, to record wireless messages from the United States. 
Numerous prizes have been placed at the disposal of the organising 
Committee by various constructors of wireless apparatus, and 
these will be awarded. to the amateurs obtaining the best results, 
taking into account the installations at their disposal. The number 


of amateur receiving sets has increased greatly during recent 
months. 


Lecturing on '' Wireless and Aircraft '" before the CHELMSFORD 
ENGINEERING SocIETY, Capt. P. P. Eckersley emphasised the 
importance of communication between aircraft and the ground 
and also between different machines. Quite recently a machine at 
Crovdon lost one of the wheels from its under-carriage, on leaving 
the ground. The pilot was warned of this by wireless and was 
able to make a good landing on his one remaining wheel by tilting 
his machine. For communication with aircraft, the telephone was 
used rather than Morse code, mainly because the pilot had plenty 
to think about without having to translate Morse at the same time. 
The pilot had the receivers close to his ears inside his helmet, and 
this was found to exclude the noise of his machine quite effectively. 


Personal Items. 


Mr. ARTHUR LEGGETT, managing director of E. R. and F. Turner, 
Ltd., Ipswich, has been elected to the board of Bull Motors, Ltd., 
Stowmarket. 

Sir ERIC GEDDES has now been formally elected president of the 
Federation of British Industries, and among additional vice- 
presidents elected are Col. R. К. Моксом, of the B.E. A.M.4. ; Sir 
GEORGE SUTTON, W.T. Henley's Telegraph Works Co. ; Mr. NEVILLE 
G. GWYNNE, Gwynne's Enginecring Co., and the Right Hon. окр 
CorwYvN, Chas. Macintosh and Co. 

Mr. JOHN L. NEWLAND, for many years managing director of the 
Electrical Contracts and Maintenance Co., has joined the board 
of the Synchronome Co., and is to take an active part in its manage- 
ment. Mr, Hope-Jones is to be congratulated upon securing the 
whole-time services of one who has had such wide experience in 
installing his system of electric clocks in all parts of the country. 

Our readers will be glad to learn that Mr. J. A. ROBERTSON, who 
resigned his position as borough electrical engineer at Salford 
n February last, is recovering from his recent illness and he expects 
to return to active work as consulting electrical engineer at the 
beginning of the New Year. Mr. Robertson, whose address is 
Brazenose Chambers, 20, Brazenose Street, Manchester, has 
been retained as consulting engineer for the new Salford power 


station at Agecroft and the new Preston municipal station on the 
Ribble. 
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The Economics of Engineering. 
Dr. C. C. Gerrard Addresses Midland Junior Institution. 


Dr. C. C. Garrard, of the General Electric Co., Witton, delivered 
his presidential address to the Midland section of the Junior Institu- 
tion of Engineers at the Chamber of Commerce Buildings, Bir- 
mingham, last week. His subject was ' The Economics of Engincer- 
ing." He said he wished to enter a plea that engineering societies 
and institutions should, in their corporate capacity, discuss the 
economic questions lying at the foundation of their work. The 
problem of unemployment in the engineering industry was at the 
moment of paramount importance. The avoidance of strife, both 
international and industrial, was the first condition for providing 
an atmosphere favourable to the discussion and cure of the trouble. 
Before the war, scientific societies exercised a beneficial influence 
in bringing together scientific men of the various n&tions, and as 
a step in the direction of re-establishing this state of affairs he sug- 
gested that all exclusion regulations adopted by the various institu- 
tions on account of enemy nationality, should forthwith be abolished. 
In the prevention of industrial strife associate professional engineers 
might do more immediate good by evolving some form of arbitration 
in the engineering industry which would be acceptable both by the 
employers' associations and the trade unions. Unemplovment, 
apart from the present altogether abnormal condition, was of two 
kinds, a constant amount plus a periodically varying percentage 
depending upon the slumps and booms in trade. The first kind 
should be dealt with by insurance, and the second by a more 
regularised production. This latter could only be attained bv 
co-operation between all classes. Looking at the future of the 
engineering industry, the steady tendency towards large scale 
organisation and monopoly was very evident, and if properly 
controlled this would be beneficial. The relationship between such 
monopolistic industries and the general public required much 
consideration, and was a very suitable subject for discussion in 
engincering societies. 


Physical and Optical Societies. 
Exhibition at Kensington in January. 

The annual exhibition of the Physical Society and the Optical 
Society which isto be held on Wednesday and Thursday, January зга 
and 4th, 1923, at the Imperial College of Science, South Kensington, 
will be open in the afternoon (from 3 to 6 p.m.) and in the evening 
(from 7 to 10 p.m.). Mr.W. Gamble will give a lecture on '' Reproduc- 
tion of Colour by Photographic Processes ” at 4 p.m. on January ard. 
and at 8 p.m. on January 4th. Prof. E. C. Coker, will give a lecture 
on ' Recent Photo-Elastic Researches on Engineering Problems," 
at 8 p.m. on January 3rd, and at 4 p.m. on January 4th. All the 
lectures ‘will be illustrated by experiments. Over 50 firms аге 
exhibiting scientific apparatus and a number of experimental 
demonstrations have been arranged. Invitations have been given 
to the Institution of Electrical Engineers, the [Institution of 
Mechanical Engineers, the Chemical Society, the Faraday Society 
the Wireless Society of London, and the Róntgen Society. 
Admission in all cases will be by ticket only, and therefore members 
of the Societies mentioned desiring to attend should apply to the 
Secretary of the Society to which they belong. Others interested 
should apply direct to Mr. F. E. Smith, Hon. Secretary of the 
Physical Society, Admiralty Research Laboratory, Teddington, 
Middlesex. 


Institution Notes. 


The dinner of the INDUSTRIAL WELFARE SOCIETY will take place on 
January 18th at the Savoy Hotel. 


After having been dormant for a year or so, the BATTI-WALLAH'S 
SociETY is reviving its former activities, and a smoking concert 
and reunion will take place to-night (Friday) at the Engineers’ Club 
at 8 p.m. 

Members of the West of Scotland Branch of the ASSOCIATION 
OF MINING ELECTRICAL ENGINEERS visited the works of James 
Howden, Govan, on Saturday afternoon, a dinner being held in 
the evening. 

Speaking at the seventy-fifth anniversary dinner of the ІхѕтіТте- 
TION OF MECHANICAL ENGINEERS on December 14th, Sir P. Lloyd- 
Greame said that from masses of evidence he had established the 
fact that trade was quite definitely beginning to revive. He said 
that with absolute certainty and with full responsibility. It was 
not confined to one branch or another, but was a general revival 
in many branches. The extent and rapidity of that revival must 
depend in large measure upon the skill, enterprise, and initiative 
with which the industries of the country took every opportunity 
afforded them in every ficlg. 

The medical aspects of electricity were dealt with by Dr. Wiliam 
Clow, Paisley, in a lecture delivered last week to the members of the 
PAISLEY ASSOCIATION OF ELECTRICAL ENGINEERS. In a reference 
to the apparatus for generating X-rays, Dr. Clow demonstrated how 
it had proved useful not merely as regards injuries to bones and 
joints, but also in delineating some of the internal organs of the body. 
Explanation was made of the different qualities of X-rays, and it 
was shown how X-ray burns were caused, how a measured dose 
of X-rays for the skin or scalp was found, and how deep treat- 
ment could be carried out by means of aluminium filters. 
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Electricity Supply. 
Further Announcements of Reduced Charges. 


Both in the London area and in the provinces intimations are to 
hand of reduced charges for electricity. At WILLESDEN it is pro- 
posed to make a further reduction of 5 per cent., making 15 per 
cent. in all, from all consumer’s accounts, with the exception of 
prepayment meters, to apply from and after the September quarter’s 
readings. FULHAM proposes the following reduction per kWh as 
from the quarter ending March, 1923: private lighting, 6d. to 5d. 
(slot meters 64d. to 6d.) ; power and heating, rid. to 14d.; public 
lighting, 2d. to r$d. BATTERSEA is to make a reduction of id. 
per kWh for lighting (6d. to 534.) and of d. for power (14d. to 14d.) 
as from the next reading of the meters. At CHATHAM the Kent 
Electric Power Co. announce a further reduction in the price of 
electricity from January Ist as follows: lighting тоа. to gd. per 
unit for the first 400 per quarter, and 7jd. beyond; power, з}. 
to 3d., and at WokiNwc lighting charges will be down from tod. to 
es per kWh next quarter. At WEYMOUTH reductions are now in 
orce. 

NEWPORT (Mon.) Chamber of Commerce feels itself aggrieved 
because the Corporation is not 
lowering electricity charges, and 
points to the profits made by the 
electricity department in recent 
years. The Chairman of the 
Electricity Committee, however, 
when the matter was raised at a 
recent Council meeting, said that 
they were '' simply snowed under ”’ 
with new applications for current, 
and could not deal with them at all, 
which did not look as if the public 
was groaning under extortionate : 
charges. At LEEDs reductions to 
be made in January will bring the 
charges down to 30 per cent. 
(power) and 6o per cent. (lighting) 
‘in excess of those in force in 
pre-war days. The '' Yorkshire 
Evening Post” remarks that 
December 12th was the thirtieth 
anniversary of the installation 
of electricity in Leeds, and recalls 
that a traction engine had to be 
requisitioned to drive the dynamo 
in order that shopkeepers might 
have the “new light” working 
in time for their Christmas trade. 
The present engines at the power 
station develop 85 ooo H.P., as against the traction engine's 10 or r2. 
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Maaicipal Enterprise. 

The accompanying illustration shows a cooking demonstration 
in progress at the ROCHDALE Corporation electricity showroom. 
These lectures have been arranged in conjunction with the Hotpoint 
Electrical Appliances Co., who provide the lecturer, and the demand 
for heating and cooking apparatus has been considerably stimulated 
as a result. Invitations are sent out to consumers of electricity, 
and the response has been gratifying. The showroom staff are not 
afraid to practice what they preach, for ten of them have electric 
cookers installed in their own homes, and can thus supplement their 
sales arguments from personal experience. I»rswicH Corporation's 
showrooms are also the scene of demonstrations arranged in con- 
junction with the Hotpoint Co., which have attracted attention 
in the local Press. At WILLESDEN a proposal is on foot to advertise 
clectricity by means of 25 ooo bookmarkers for distribution through 
the Council's libraries. 


Rapid Development at Wimbledon. 


The particulars which we published on December 8th of Black 
pool’s increased consumption of electricity (639 new consumers 
connected to the mains since April) have interested Mr. A. E. 
McKenzie, chief electrical engincer at WIMBLEDON, who sends us 
statistics which put Blackpool somewhat in the shade. From 
April 1st to October 31st, he informs us, 732 new consumers were 
connected. By the end of November this had been increased to 
980, while to date it is well over 1 100. The output for October 
was 741 ото kWh, an increase of 234 510 on the figure for October, 
1921, but the most striking increase is shown in the total output from 
April to November, which was 4 302 210, or 1 272 663 greater than 
in 1921. New consumers, says Mr. McKenzie are being connected 
at the rate of 75 to 80 per week, and he believes that this number 
constitutes a record for an undertaking of the size of Wimbledon 


Tepping New Areas. 

Schermes are on hand for extending the supply of electricity to 
several parts of the country at present without it. Wick Harbour 
Trust is taking steps to ensure that a new mill water conduit to be 
constructed by the Town Council shall beso made as to be suitable for 
electricity purposes at a future date. BANCHORY is considering an 
electric lighting scheme, and at RorHEsav the local Tramway Co. 
and Edmundson's Electricity Corporation have both been asked to 


The Electrician. 


ELECTRIC COOKING DEMONSTRATION AT ROCHDALE. 


723 


submit terms for supplying electricity to the town. The Council 
is also considering the purchase of the whole plant of the Tramway 
Co. INVERURIE Town Council, on the contrary, has decided not 
to proceed with the proposed electric lighting scheme on the score 
of high cost. SKEGNEss also is not to have etectricity at present, 
though further steps may be taken next year. 

HIGHBRIDGE (Somerset) Urban Council has decided to approach 
Kennedy and Co., with a view to lighting the streets by electricity, 
and MARLBOROUGH Town Council is applying to the Electricity 
Commissioners for an electric lighting order. WaANTAGE Urban 
Council has been informed by Sir Charles Bright and Partners that | 
the Western Electric Distributing Corporation had instructed them 
to apply for a special order authorising them to supply electricity 
tothetown. They added that the finance was available for carrying 
out the work immediately a provisional order was granted. The 
Council has expressed itself favourable to the scheme, providing its 
interests are not prejudiced. 

RoMsEY Gas and Coke Co. has informed the Rural Council of its 
intention to apply to the Electricity Commissioners for powers to 
supply electricity in the Borough and in the Parish of Romsey Extra. 
The Council has decided to offer no opposition. Burton Electricity 
Committee is to supply. WILLINGTON, and SWINTON and PENDLE- 
BURY Urban Council has entered 
into an agreement with the Lanca- 
shire Electric Power Co. for a 
supply of electricity in bulk. 


Extensions and Developments. 


NOTTINGHAM has evidently been 
impressed by LEICESTER'S new 
power station, for at a recent 
dinner the Town Clerk stated that 
he hoped the Nottingham Council, 
within the next two years, would 
have, on the banks ot the Trent, 
an electricity station that would 
be second to none in the kingdom. 
A new generating station is also 
proposed at CARLISLE, where the 
Corporation has agreed in principle 
to the scheme, while important 
extensions to the WALSALL power 
station at Birchills have just been 
completed at a cost of £82 ооо. 

. PORTSMOUTH is anxious to moder- 
nise its generating station, the 
expenditure being estimated at 
í31000. Additional new plant is 
also required at Dover, and the 
engineer is recommending à new 

installation with a capacity of 2 ooo kWh at a cost of £30000. A 

scheme is also mooted for erecting on the pier a station capable of 

an 8 ооо to ro ooo kWh output, which would cost nearly £100 ooo. 

Extensions of mains are in hand or have been authorised at 
LIVERPOOL, Bacup, SUNDERLAND (to cost £1 431) and WALSALL (to 
cost £9 250), while at the last meeting of Swansea Electricity 
Committee 342 new applications for power and lighting were 
reported, this figure constituting a record. The recent exhibition 
is regarded as being responsible for 150 of. these applications, and 
mains extensions are to be put in hand on a considerable scale. At 
KiNc's Lynn the Electricity Committee is being urged to extend 
the use of electricity for lighting and other purposes, and it is 
particularly desired that the working class population should be 
encouraged to use electricity for heating and cooking. 

With regard to the GRAMPIAN power scheme, the ''Glasgow 
Herald " states that the Trade Facilities Advisory Committee is 
recommending the Government to guarantee debenture issues up 
to а total of £500 ооо. The underwriting of an additional {850 ooo 
share capital is now being considered by the company, and when 
this has been accomplished, work will be commenced forthwith. 


Application for Loans. 


BARNSLEY Town Council has applied to the Electricity Com- 
missioners for a loan' of £16 500 to meet excess expenditure on 
previous loans, and for prospective work. SUNDERLAND Corporation 
is applying to the Electricity Commissioners for sanction to the 
borrowing of £6 ооо in respect of services to consumers’ premises, 
and at LLANDRINDOD WELLS it has been decided to apply for a 
loan of £22 985 for the purchase of the electricity undertaking. 
CLACTON Electricity Committee have applied for sanction to borrow 
{8 ооо for the installation of another Diesel Engine. 


We learn with regret of the death of Mr. JOHN HERGET, treasurer 
since 1904 of the Century Electric Co., St. Louis, Missouri. 


A ' SCIENTIFIC " NOVELTIES EXHIBITION is to be held at King's 
College, Strand, London, from December 28th to January roth, in 
aid of the Hospitals of London combined appeal. 


Two mechanics named Ellary and Rees fell into a large bunker 
while repairing machinery at the electric power station of the 
BARGOED COLLIERIES, South Wales, and were discovered buried 
and suffocated in small coal. 


- 
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Electric Traction. 
The Question of Tramway Employees’ Wages. 


Trouble is threatened at SUNDERLAND over reductions in the 
wages of the Corporation tramway employees. The original 
proposal was to reduce wages 45. a week in all—2s. on December rst 
and 2s. on January 1st. It was later agreed to deduct only rs. on 
January Ist, and the other rs. at some future date. The Tramways 
Committee also agreed to give six days' annual holiday, with pay, 
but could not grant the request for payment of double rates to men 
who worked on Christmas Day and single rates for those off duty. 
Dissatisfaction was expressed at the proposed reduction of 1s. on 
January ist, and it is now stated that as a protest the men will 
strike on Christmas Eve. At NEWCASTLE reductions are apparently 
to be effected without trouble. A special meeting of the Town 
Council considered a recommendation from the Tramways Com- 
mittee for a cut of ros. per week in tramway employees’ wages. 
The Tramways National Agreement has fixed a reduction of 4s., 
and this the men have offered to accept, but intimated that they 
would resist any larger cut. An amendment that the National 
Agreement cut of 4s. only be enforced was carried by 24 to 22. 
In connection with wage settlenrents it may be noted that ALDERMAN 
H. BROWN, vice-chairman of the Leeds Tramways Committee, has 
been appointed chairman of the National Joint Industrial Council 
for the Tramway Industry for the ensuing year. 


Tramway Extensions end Developments. 


DUNDEE Town Council is considering the purchase of the Dundee 
and Broughty Ferry Tramways, provided a satisfactory arrangement 
can be come to with regard to price. At BRADFORD it is proposed to 
extend the tramway to the Bingley boundary, adjoining Keighley, 
and Keighley is being urged to extend in the same direction, so that 
the two systems may be linked up. So far as LoNpon’s trams are 
concerned, the Holborn Borough Council has refused to consent to 
the introduction of a Bill in Parliament authorising the construction 
of the proposed new tramways in the borough—Charles Street to 
Ludgate Circus, via Farringdon Road and Farringdon Street, 
and Gray's Inn Road to Farringdon Road via Holborn and Charter- 
house Street. The London County Council is, however, likely to 
enter into an agreement with the Metropolitan Electric Tramways, 
Limited, for through services of cars, from the date of the completion 
of the Council's tramway in Amhurst Park. The routes indicated 
are: (a) Aldgate and Euston via Clapton and Finsbury Park: 
(b) Aldgate and Wood Green via Clapton, Stamford Hill, and 
Lordship Lane. 

SWANSEA is considering the possibility of running tramcars up 
Mount Pleasant Hill. It was reported that the cost of widening 
the road for the track would be £70 ooo and that the laying of the 
track would cost £30000 a mile. The Tramways and Highways 
Committees are jointly considering the matter. A proposal to run a 
Sunday tram service in PONTYPRIDD has again been defeated. BIRM- 
INGHAM has agreed to make an increased contribution towards 
the new Birmingham-Wolverhampton road, and it has been sug- 
gested that the city should have some means of getting control 
of the tramways to be laid along the road for the local authorities. 
The tram route would undoubtedly be an important one. 

A report on the expenditure on the reconstruction of the Cardiff 
tramways just presented shows that a total expenditure has been 
incurred since 1914 of £393 277 15s. 10d., of which amount £100 028 
115. was spent in the year ended March, 1921, and /19r 052 15s. 114. 
in the year ended March, 1922 ; £278 419 2s. тта. had to be deducted 
as the amount provided by depreciation fund to March 31st last, 
and a further {11 118 16s. 2d. as grant from the Unemployment 
Grants Committee, £103 739 165. gd. expended at November 2nd 
was covered by loan sanctioned, the unexpended balance of loan 
at that date being £80 265 3s. 3d. Receipts for the period April 1st 
to December 9th amounted to £193 112, a decrease of £5 708 as 
compared with the corresponding period last year. At GLASGOW 
receipts for the financial year to date amount to £1 170 707 as 
against £1 252 377 last year, but at PRESTON the revenue for thc 
vear, £99 318, is £2 836 above last year's figure. 


Electrification of Railways Advocated. 


Local authorities in several parts of the country are urging the 
clectrification of railways, both with a view to relieving unemploy- 
ment and also for the sake of the general benefits which are bound to 
result. Representatives of the Oldham and Rochdale Corporations, 
and several District Councils, trade associations and large firms, met 
at Oldham last week and unanimously passed a resolution urging 
the LONDON AND NORTH-WESTERN RaiLWAY to proceed as soon as 
possible with the long-discussed electrification of the lines between 
Manchester, Oldham and Rochdale. Mr. Halliwell, who was present 
on behalf of the railway company, promised that the arguments 
which had been set out would receive serious and sympathetic 
consideration, There is also a movement on foot to secure the 
electrification of the line between Buxton and Manchester. Buxton 
Town Council is consulting adjacent authorities with a view to 
making a joint appeal to the L. and N.W.R. At the meeting of the 
SOUTH-EASTERN RAILWAY last week it was stated that the con- 
struction company for the electrification scheme had been formed : 
it had sent out specifications to get tenders, and they hoped very 
shortly to be able to commence work, and thus to give a large 
amount of employment to people in their own particular districts. 
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A contract for the supply of electricity had been arranged with the 
London Electric Corporation. 

The possibility of everything connected with the M ERSEY RAILWAY 
being worked by electricity is not very remote. Electric traction 
and electric signalling are in existence, and it is proposed to instal 
electric timing apparatus. Shortly all the clocks in the stations 
will be replaced by electric clocks controlled by a master clock in the 
time office at Birkenhead Central Station. Seventy clocks will be 
required connected up by five miles of wiring. The traffic receipts 
for the week ending December 9th were £4 701, making £229 772 
for the 49 weeks. TES 

Captain Brass asked in the House of Commons last week whether 
the Founpartion Co., which secured a contract for a portion of the 
Hampstead tube extension, was an offshoot of the Foundation Co 
of New York, and whether the contract was offered in open compe- 
tition in this country. Mr. Baldwin replied that thirteen firms 
were asked to tender, and that the tender of the Foundation Co 
was not only the lowest but favourable as regards dates of delivery. 
The company was a British firm, separate from the New York 
company, and undertook to fulfil all the usual Stipulations with 
regard to the use of British materials. 

In connection with the London tube extensions, it 
that the proposed extension of the CENTRAL MONDUN JUIN 
has not been abandoned. Plans have been under consideration 
for extending the Piccadilly tube from Hammersmith to link u 
with the Underground services to Richmond, Ealing, etc., as the 
traffic census shows that this is more particularly required If it 
is found later on that additional extensions are still required there is 
little doubt that the extension of the Central London connection 
will be proceeded with. 


Electrical Imports and Exports. 


Increases and Decreases in November, 


IMPoRTS.—The following are official values of el i i 
apparatus and material imported into this кзз ede 
Abd Е und the aggregate figures from January 1st t 
November 30th, with increase or decreas i 
sponding periods of 1921 :— ОЕ 

_ Electrical machinery, (а) £72 539 (increase {25 668 7 
(increase £421 911); telegraph xA telek ane ables be 
nil; other than submarine, (2) £4 673 (increase £2 021) (b) £27 920 
(decrease £47 435) ; telegraph and telephone apparatus, (a) £41 87 
(increase £24 490), (b) £259 829 (decrease £37 084) ; other ecd 
wires and cables, rubber insulated, (a) £11 299 (increase £4 519) 
(b) £109 584 (increase £69 187) ; with other insulations, (a) 1 883 
(decrease £5 371), (b) £80 234 (decrease £23 066) ; carbons (a) 4 б 
(increase £5 815), (b) £38 187 (decrease £52 122) ; glow Шор. (а) 
£28 690 (increase £7 185), (b) £172 720 (decrease £66 486) ; arc 
lamps and electric searchlights, (а) nil (decrease £23) (b) {т 
(decrease £5 519) ; parts of arc lamps and searchlights (other than 
carbons), (а) £1 255 (increase £864), (b) £11 243 (decrease £3 379) ; 
batteries, (а) £17 799 (increase £5 514), (b) £114 658 (decrease 293) ; 
electrical instruments (commercial and scientific), and electric. 
meters, (4) £6 337 (increase £4 200), (b) £61 884 (decrease £70 829) 
switchboards, (a) £4 (decrease £7 287), (b) £2 551 is 
other electrical goods and apparatus, (a) 
(b) 2468 716 ое £200 924). Total 
apparatus and material (other than uninsulated wir 2 3 
(decrease £I 119 525), (b) £2 448 957 (decrease £36 05 gue 


£296 Е (decrease {153 494), (b) 
including railw ; 
motors (а) £14 593 (increase £8 220), (b) Ae 472 Анон i 
£144 232 (decrea >т), 

(b) £1 944 179 (decrease £562 145) ; dud other eol Ee 
(a) £137 596 (decrease £30 393), (b) Хт 705 131 (decrease £26 770) ; 
telegraph and telephone cables, submarine, (a) £51 255 "increase 
£9 227), (b) £339 427 (decrease £1 624 484) ; other than submarine 
(a) £27 325 (decrease £82 937), (b) £521 753 (decrease {1 014 956) 
telegraph and telephone apparatus, (4) £157 254 (decrease £2748 }, 
(0) £1 750 170 (decrease £100 032) ; other electrical wires and Ы 
rubber insulated, (a) £88 704 (increase 143 071), (b) £658 934 (decrease 
£515 817); with other insulations, (a) Хдо 683 (decrease £71 038) 
(b) £951 107 (decrease т o14 253); carbons, (a) £2 967 Б 
£2 701, (b) £50820 (decrease £15171); glow lamps, (a) £28 235 
(increase £978), (b) £341 876 (decrease £76 535): arc lamps чү 
scarchhights, (a) £702 (increase £255), (b) £5 350 (decrease {> 1); 
parts of arc lamps and searchlights (other than carbons) (a) £618 
(Increase £284), (b) £6 662 (increase £738): batteries (a) £32 950 
(decrease £299), (b) £452 142 (decrease 187 178); electrica] measur: 
ing instruments (commercial and scientific) and electricity meters 
(4) £32937 (decrease £299), (b) £308 544 (decrease {148 19 ); 
switchboards, (a) £10 690 (decrease £11 149), (b) £201 568 сс 


£20 441); other electrical goods and a 

; T | pparatus, (а 123 27 
(increase £3 787). (b) £1 137 865 (decrease £752 2 iun 
electrical. machinery, material and apparatus, 


other than un- 


insulated wire, (a) £944 074 (decrease £296 736), (b) £10 557 004 


(decrease £6 189 310). 
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Foreign Notes. 


It is announced that tenders will be invited shortly in connection 
with electric light and power installations at CaLatis. Particulars 
from the Mairie, Service des Travaux, Calais.—Reuter’s Trade 
Service. 

À syndicate of Italian capitalists has offered a loan of 1 ooo million 
lire to the Italian Government for RAILROAD IMPROVEMENT. ІЁ іѕ 
proposed to electrify the Genoa-Spezia-Rome and the Rome- 
Avezzano lines. 


Some time ago there was much discussion with regard to a. 
proposal to link up Paris with Saint Germain by means of an 
AERIAL RAILWAY, i.e., a cable railway slung on standards. The 
reason for such a project is that Saint Germain is situated on a hil] 
which, though accessible by tramway, is, nevertheless very steep. 
It now appears that this proposal is to receive serious consideration, 
for the Public Transport Commission has, at a meeting held at the 
Hotel de Ville, decided that the originator of the project should be 
asked to describe his scheme.— Reuter.. 


The electrification of large sections of the AUSTRIAN railway 
system, in particular the mountainous and rather difficult sections 
of the Arlberg route and the Salzkammergut (Upper Austria), 
will soon be completed. Not only are the necessary power stations 
nearly finished, the necessary equipment of permanent way and 
rolling material is also far advanced, and one of the six great electric 
locomotives already finished. It is claimed that Austrian engincers 
have succeeded in turning out quite a new type of electrical loco- 
motive that probably will be widely imitated abroad. 

Reuter intimates in a message from Prague that four companies have 
been formed in Moravia for the purpose of the systematic electrifica- 
tion of the country. A special region has been allotted to each com- 
pany. The programme of works includestheutilisationof the hydraulic 
force of the river Dyje between Freinstyn and Znojmo. The impor- 
tance of this source of power had already been recognised under the 
Austrian regime; a private company has been formed for its 
exploitation and had obtained a concession for the execution of the 
works. In order to provide the funds necessary for the realisation 
of the project the Moravian administration has decided to contract 
a 4} per cent. loan in communal bonds of the Moravian Mortgage 
and Agrarian Bank for a total sum of зо ооо ooo kronen.—Re uter . 


Business Notes. 


New premises in King Street, Blackburn, have been opened by 
Mr. J. МАГН, electrical contractor. 

THE DoMEsTIC ELECTRICAL APPLIANCES Co., electrical engineers, 
have opened showrooms at Market Place, Reading. 

A substantial reduction in the price of the “ Eureka " vacuum 
cleaner is announced by the ELECTRIC APPLIANCES Co. as from 
December 18th. Trade discounts remain as before, except that all 
sliding scales of discount are withdrawn. i 

At a shopping week window-dressing competition held at 
Southend-on-Sea, prizes were offered for the best electrical window 
display. The first award went to Mr. H. J. BELL, 105, Hamlet 
Court Road, and the second to the WESTCLIFF ELECTRICAL Co., 
7, West Road. 

We are informed by RICHARDSONS, WESTGARTH AND Co. that 
during 1922 they have supplied machinery with a total of 36 640 
I.H.P. to eleven vessels, and have, in addition, manufactured con- 
siderable land plant with Contraflo Kinetic high vacuum condensing 
installations, including two surface condensers of 40 ooo sq. ft. each. 


The Bristol branch of W. Т. HENLEY'S TELEGRAPH Works Co. 
has been moved from Victoria Street to larger premises at II, 
Nelson Street. Larger stocks will now be carried, Mr. E. H. Brown, 
the branch manager, remaining in charge. The telephone number 
(Bristol 4649) and the telegraphic address (Henletee, Bristol) 
remain the same. 


Parliamentary Intelligence. 


Marconi Company Claims. 


Mr. Batpwin (House of Commons, December 13th), in reply to 
Mr. MIDDLETON, said : Claims bythe Marconi Co. against the Govern- 
ment are outstanding in respect of the use of the company's patents 
by the Admiralty, War Office and Air Ministry and in respect of the 
company's services to the Post Office during the war and also in 
respect of the future payments, if any, to be made for the use of the 
company's patents by the Post Office in connection with the Imperial 
Wireless Chain. Ido not think it advisable to refer to the amounts 
involved in the claims under discussion. The late Government 
decided that there must be a comprehensive settlement of all 


these claims rather than individual settlements, and this has" 


necessarily caused some delay. Negotiations are being pursued. 


The Japanese Government have asked the Diet to sanction the 
appropriation of moneys to lay a NEW SUBMARINE CABLE between 
JAPAN and the Омітер States. If the money is not voted the 
Japanese Government will probably authorise a company to lay the 
cable. 
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Legal Intelligence. 


Apprentice's Claim Against Electrical Engineers. 


In the Norwich County Court, last week, under the Workmen's 
Compensation Act, Horace James Donald Langham, apprentice 
fitter, of Norwich, claimed compensation for an accident against 
Laurence and Scott, Gothic Works, Norwich. The accident 
happened on April 15th last year. Langham was drilling holes in 
a steel casting when the drill broke and part of it lodged itself in 
his right eye, which had to be removed. There was no dispute as 
to liability. and no question of lability until after February 28th 
of this vear, because the firm paid Langham full wages until the 
end of his apprenticeship on February 28th. From that date until 
June 19th, when he got a position as grocers’ assistant at 25s. a week 
the applicant was unemployed. His wages before the accident 
were 35s. a week. He would, in the ordinary way, have been 
earning 45s. 6d. per week, and Counsel asked for half the difference 
between 45s. 6d. and 25s., the wage he was now earning. 

For the respondents, Mr. Edmund Reeve said that the rule of 
Laurence and Scott, with regard to apprentices was that, for their 
own benefit, they should get experience in a wider field following 
the completion of their apprenticeship. Applicant was still eligible 
for some engineering work if he could get it. It might not be wise 
for him to do drilling work, but there was a great deal of other 
work that a one-eyed man might do. Mr. James William Bransby, 
works manager to the respondent ffrm, said that applicant could 
not get work as a fitter to-day on account of the trade; as improver 
he would have been paid 43s. 6d. a week. 

His Honour, in giving judgment, said it was not fair that theappli- 
cant's deterioration had gone down to 25s. a week ; and his earning 
he thought, might be calculated to be reduced from 43s. 6d. to 30s. 

That meant a loss of 13s. 6d. a week. That amount would be 
allowed during the time applicant had been out of work, and after- 
wards it would be 10s. a week. 


Alleged Defective Mica Plates. 


On Monday and Tuesday, in the King's Bench Division, before 
Mr. Justice Coleridge, the Mica and Asbestos Insulating Co., Leroy 
Street, Old Kent Road, London, sued the Fellows Magneto Co., Ltd., 
Cumberland Avenue, Park Royal, to recover two sums amounting 
to {2 460, for goods sold and delivered. In the alternative the 
plaintiffs claimed damages for alleged breach of contract by the 
defendants in refusing to accept the goods, viz., mica discs or plates 
used in magneto construction. 

Plaintiffs' case was that under three contracts they supplied to 
the defendants 2 600 ooo mica plates, and they said the plates were 
cut to the specification of the defendants. The plates were of no 
marketable value for any other purpose than that for which the 
defendants required them, except as waste scrap material. 


Defendants admitted the order given to the plaintiffs. They said 
the contract contained a clause giving them the right of rejection in 
case the plates were found to be inferior in quality or in any way 
defective. They alleged that the plates delivered to a large extent 
were inferior in quality and defective, and unfit for the purpose tor 
which the defendants required them. Defendants further said they 
were badly cut and trimmed, and otherwise did not comply with the 
specification. Defendants also pleaded that they had returned the 
goods and that under the circumstances they had the right to 
reject them. 

Plaintiffs, in reply, denied that the deferdants had the right to 
reject the goods, and denied the defendants’ allegations as to the 
plates being of inferior quality and defective in any way. 


The hearing is proceeding. 


Apprentice Engineers’ Test Action. 


A case of interest to apprentice engineers has been dealt with 
at Aberdeen. Sheriff Laing last week received joint minutes in 
two test actions at the instance of Andrew Macdonald, apprentice 
fitter, 252, King Street, Aberdeen, and G. H. K. Mitchell, fitter, 
19, Belmont Road, Aberdeen, against John Lewis and Sons, 
engineers, Albert Quay, Aberdeen, The joint minutes set forth 
that the actions had been settled extra-judicially. Mitchell claimed 
£175 9s. 3d. and Macdonald £177 15s. 5d. Both pursuers founded 
on minutes of agreement dated September 30th, 1919, and claimed 
to be paid at the agreement rates retrospectively from the dates 
they resumed their apprenticeship after the war. The defenders 
maintained on record that payment at the agreement rates was due 
only from the date of signing the agreement, and that only on 
condition that the State agreed to repay the employers one-third 
share of the wages. The employers maintained that the State 
refused to entertain a reclaim unless the defenders paid retrospec- 
tively. The defenders consequently maintained that the agreement 
with the pursuers was at an end. After a proof lasting two days, 
the defenders agreed to pay the pursuers’ claims and judicial 
expenses on the higher scale. 


As the actions were test cases to rule other 15 claims by apprentice 
engineers in the defenders' employment, the A.E.U. made it a 
condition of an extra-judicial settlement that the claim of all the 
other apprentices in the defenders' employment who were in the 
same position as the pursuers would also be paid. It is understood 
that the defenders agreed to this condition, and that most of the 
other claims have now been paid. 
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Companies’ Meetings, Reports, etc. 


The: WESTERN UNION TELEGRAPH Co. has declared a quarterly 
dividend of 1? per cent. | 


A dividend of 5 per cent. for the year is recommended by CLAUD 
HAMILTON, Glasgow, carrying forward £18 363. , 

Dividend warrants on the 6 per cent. preference shares of the 
AUTOMATIC TELEPHONE MANUFACTURING Co. for the half-year, 
will be posted on December 31st. 


The MARCONI INTERNATIONAL MARINE COMMUNICATION Co. 
announce an interim dividend of 5 per cent., less tax, upon the issued 
capital of the company, payable on January 8th. 

An interim dividend for the three months ended September 30th 


of 5s. per share, free of tax, has been declared by the EASTERN 
EXTENSION AUSTRALASIA AND CHINA TELEGRAPH Co. 


Holders of ANGLO-ARGENTINE TRAMWAYS second preference 
shares, at ameeting on Tuesday, unanimously approved the scheme 


for cancelling arrears of dividend, outlined in this column last 
weck. 


The EASTERN TELEGRAPH Co. announces a dividend at the rate 
of 3} per cent. per annum on the preference stock for the quarter 
ending December 31st, and the third quarterly interim dividend 
of 2j per cent. on the ordinary stock, for the year ending December 
31st. The transfer books of the ordinary stock will be closed from 
the rst to the 8th January inclusive. 


Alabama Light and Power Co.'s Schemes. 

An important funding plan is proposed by the Alabama Traction 
Light and Power Co. for disposing of arrears of dividend on the 
Preference stock. Details of the scheme are outlined in a circular 
just issued, in the course of which it is pointed out that the Pre- 
ference stock, of which to ooo shares of a total par value of $1 000 000 
are outstanding, carries dividends at the rate of 6 per cent. per 
annum, which became cumulative as from January Ist, 1915. 
The directors have had under consideration a plan for funding the 
accrued dividendsinorder to permitof the paymentof futuredividends 
in cash, and have now concluded that the best solution is to pav 
the accumulated dividends in preference stock, with the provision 
that any shareholders entitled to such dividends who may be un- 
willng to accept payment in stock will receive an undertaking from 
the company to pay such dividends in cash at a future date. A 
dividend of 48 per cent. has accordingly been declared upon the 
Preference stock covering the cumulative dividends to December 
31st, 1922, payable either immediately in Preference stock at par 
or on or before December 31st, 1925, in cash without interest. 
Warrants will be immediately exchangeable for shares of Preference 
stock at par, but such option of exchange must be exercised prior 
to August rst, 1923. 

Ferranti's Annual Meeting. 

Presiding at the annual meeting of FERRANTI, LTD., on December 
14th, Mr. A. W. Tait moved the adoption of the report and accounts, 
which were summarised in our issue of December 8th, and said that 
the falling-off in profit was accounted for by the acute depression in 
trade, which existed du ug the whole of the period under review. 
The position was also agsravated by thc dispute in the engineering 
trade in the spring of lasc year. As a consequence, the output for 
the year under review was only 60 per cent. of that of the previous 
vear, which was the highest output attained by the company in 
the matter of its gencral products, apart from the production of 
war materials. With regard to meters, which was the largest 
department of the company's business, they were now organised 
to deal with a very substantial output, and in this department the 
restriction in consequence of the engineering dispute was severely 
felt. The manufactures of the company were finding general 
acceptance both at home and abroad. In regard to transformers, 
they had been busily engaged in standardising types in order to 
extend their business in a satisfactory manner. 

An extraordinary general meeting was afterwards held, when 
resolutions dealing with altcrations to the articles of association 
were passed to enable a scheme of arrangement for dealing with the 
capital of the company to be dealt with. 


New Companies. 


FERRYSIDE ELECTRIC SUPPLY Co., 
14th. Cap. £1 гоо in fr shares. 
Carmarthen. 

F. E. VICKERS AND Co., Ltp.—Private. Reg. Dec. 9th. Cap. 
Хт ооо in £1 shares. Tocarry on the business of mechanical, electrical, 
etc., engineers. Reg. office: 23, Telegraph Buildings, Sheffield. 

Roanoib, Ltp.—Private. Reg. in Edinburgh, Dec. 9th. Cap. 
{то ооо in 41 shares. To carry on the business of dealers in 
electrical fittings, appliances, and specialities, etc. Кер. office: 
29, West George Street, Glasgow. 

YEOVIL ELECTRIC LIGHT AND Power Co, 
Reg. December 15th. Cap., {10000 in £r shares. Secretary: 
C. H. Jones. Reg. offices: Broad Sanctuary Chambers, 11, 
Tothill Street, Westminster, S.W. 

Кашо RECORDERS, Ltp.—Private. Reg. Dec. 13th. Сар, 
{6 ооо in £i shares. To adopt an agreement with F. Clutsam, 
to develop the business of sound-recording referred to therein, 
and to carry on the business of gramophone and phonograph 
manufacturers, etc. Reg. office: 66, Victoria Strect, London, S.W. 


Lrp.—Private. Reg. Dec. 
Reg. office: 5, Priory Street, 


LTDb.— Private. 
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Tenders Invited and Accepted. 
UNITED KINGDOM. 
Port GLASGOW CORPORATION. 
fitting 60 cottages at Chapelton. 
Port Glasgow. 


HuNsLET RuRAL Councit. December 30th.—Wiring 12 houses 
at Halton, near Leeds. Specification will be shown by the Clerk, 
or Allen and Partners, 4, Arundel Street, London, W.C.2. 

BRADFORD TRAMWAYS COMMITTEE. January 1st.—Twelve 
months' supply of stores, including insulating material, tapes, 
india-rubber, vulcanite fibre, castings, insulated bolts and controller 
contracts, oils and grease. Schedule and conditions from the 
General Manager, 7, Hall Ings, Bradford. 

MANCHESTER TRAMWAYS COMMITTEE. January 9th.—Steel 
tramway poles. Specifications and forms of tender from the 
General Manager, 55, Piccadilly, Manchester. 

STOKE-ON-TRENT CORPORATION. January 1oth.—Static trans- 
formers (Contract 2 301), sub-station switchgear (Contract 2 302) ; 
and neutral earthing resistance for earthing neutral point of 6 600 V, 
50 period alternators (Contract 2 303). Tender forms and speci- 
fications from the Borough Electrical Engineer, St. Peter's Chambers, 
Glebe Street, Stoke-on-Trent. 

ERITH URBAN CoUNCIL. January 16th.—Air compressor and 
electric motor, in ccanection with a new sewer in Erith Marshes. 
Forms from the Surveyor, Bexley Road, Erith. 

WOLVERHAMPTON CORPORATION, January 17th—5000 kW 
turbo-alternator, condenser, and auxiliaries. Specification from 
the Chief Engineer and Manager, Electricity Dept. 

DUNDEE CORPORATION.—Electric wiring required for 
market. Particulars from the City Architect. 
AUSTRALIA. 

COMMONWEALTH OF AUSTRALIA. January 8th.—Switchboard 
cable (Schedule N.S.W. 975); January 11th, switchboard cable 
(W.A. 751); January 24th, testing and telegraph instruments 
(Q 562); February 22nd, switchboard parts (N.S.W. 937): 
March ist, telephone and telegraph parts (N.S.W. 944). Tender 
forms and particulars from the Supply Officer, 101, Australia 
House, Strand, London, W.C.2. 

SYDNEY (N.S.W.) CORPORATION. January 29th.*—Feeder pro- 
tective apparatus for substations (Contract No. 700). 

VicTORIAN RAILWAY COMMISSION. January 31st.*—Accumu- 
lator cells and accessories (Contract No. 35 701). 

VICTORIAN RAILWAY COMMISSION. January 3ist.*- —Impedance 
bands (contract 35 455) and three position line relays (contract 
35 458) for power signalling. 

SOUTH AFRICA. , 

CAPETOWN CORPORATION. January 12th.—About то 300 yards of 
h.t. three-core and Lt. four-core cable (specification 218) ; also ten 
50 cycle oil-cooled transformers (three 150 , four roo and three 
40 kVA), with tanks and oil (specification 216), delivered at Dock 
Road power station. 

UNITED STATES. 

REPUBLIC COTTON MILLS, Great Falls, S.C. January 15th— 
Construction of a cotton mill, estimated cost $500 ооо, and equ:p- 
ment, including electrically driven looms, estimated cost $700 осо. 
—Reuter's Trade Service. 

BELGIUM. 


BRUSSELS ELECTRICITY DEPARTMENT. January 6th.—Motor- 
transformer set of 800 kW, high tension asynchronous motor and 
continuous current dynamo, with accessories. Specifications 
from the Service de l'Eléctricité Communal, 40, rue de Bethlécm, 
Saint-Gilles-les-Bruxeclles, Belgium.—Reuter’s Trade Service. 
CHILE. 

CHILE StaTE RAILWAYS. January 13th.*—Telegraph and tele- 
phone material, including copper wire, galvanised wire and cable, 
porcelain, insulators, insulator pins, telephone cords, zinc for 
Leclanché cells, etc. Tenders to Santiago by January 17 or to the 
Representative of the Department in Paris by January 13. 


December 28th.—Wiring ard 
Schedules from the Town Clerk, 


public 


EGYPT. 

DAMANHOUR MUNICIPALITY. December  3oth.—t105 electric 
meters, 200 V, 50 periods.—Reuter’s Trade Service. 

Ports AND LIGHTHOUSES ADMINISTRATION, ALEXANDRIA. 


January 17th.*—Stores for 1923-4, including electrical apparatus 
and material, chemicals, asbestos packing, oils, paints, etc. 
Samples must be submitted 14 days before the date for opening 
tenders. 


MANSFIELD CORPORATION have accepted the tender of the 
Western Electric Co. for the supply of cables. 

HAYWARDS HEATH AND District ELECTRIC SuPPLY Co. have 
accepted the tender of T. White for the erection of a generating 
station, £4 649. 

LEYTON URBAN CouwciL have accepted the tenders of the 


English Electric Co. for turbine blading, and the Lancashire Dynamo 
Co. for spare armatures. 


Howe and Simmons have secured a contract for electrical equip- 
ment in Kelsall and Kemp’s woollen mills, LAUNCESTON (Tasmania', 
including ten motors.— Heuter's Trade Service. 


* Particulars from the Department of Overseas Trade. 
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Commercial Intelligence. 


Receiverships. 


JONES AND PORDES, LTD. F. T. Shearcroft, of 22, Newgate 
Street, E.C., was appointed receiver and manager by Order 
of Court, dated December 2nd, 1922. 

MORRELL EXPORT CO, LTD. К. J. Weston, of Bank 
Chambers, Market Place, Derby, was appointed receiver on 
December 7th, 1922, under powers contained in debenture 
dated August 17th, 1921. 


- 


| London Gazette. 
The following information is taken from printed reports, but we 
cannot be responsible for any errors that may occur. 


Benkruptcy Information. 

GRIFFIN, Douglas Henry, 5, The Mart, St. David's Road South, 
St. Annes-on-the-Sea, under the style of THE MIDLAND 
ELECTRIC CO, electrical engineer. First meeting, 
December 22nd, тї a.m. Official Receiver's Offices, 13, 
Winckley Street, Preston. Public examination, January 12th, 
1923, 3 p.m., Court House, South King Street, Blackpool. 

WILDE, Frederick, 18 and 20, Vauxhall Road Liverpool, as THE 
LIVERPOOL ENGINEERING  CO., electrical engineers. 
Receiving order, December 12. Creditor’s petition. 

Partnerships Dissolved. 

BARRINGTON AND FERRY and/or the STRANDLITE LAMP 
AND ELECTRICAL CO. (William Mead BARRINGTON and 
Christopher FERRY), electrical engineers and agents and 


factors, 37 and 38, Strand, London, as from December 12th,- 


1922, by mutual consent. 

KISSACK AND YATES (Alfred McKinley KISSACK, Arthur 
YATES and Alfred Henry Garnett MOWATT), electrical and 
mechanical engineers, 179, Great Howard Street, Liverpool, by 
mutual consent as from December 15th, 1922. Debts received 
and paid by A. M. Kissack and A. Yates who continue the 
business. 


Edinburgh Gazette. 


MARTIN AND M'GREGOR, electrical engineers, Coltness Road, 
Wishaw. Estates sequestrated, December 8th, 1922. 


Benn Brothers’ Other Journals. 


Some Features of the Current Issues. 


THE CABINET MAKER.—" Practical Furniture Draughtsmanship 
-—VI: Perspective Sketching ’’; ‘‘ What the Sale Rooms have 
Seen: A Review of the Year's Furniture Sales.” 

THE CHEMICAL AcGE.—'' Some Views on Chemical Affinity—II." 
by Professor J. R. Partington; ''Metallurgical Applications of 
Physical Chemistry " ; “ A New Class of Acid Dyestuffs.” 

THE EUROPEAN COMMERCIAL.—'' Review of the Foreign Ex- 
changes.” 

THE FRUIT GROWER.—'' The Valuation of Market Gardens ’’; 
'" The Moral of American Imports’’; ''Science and the Fruit 
Trade." 

GARDENING ILLUSTRATED.—‘‘Gumming of Fruit Trees”; 
“Тһе Modern Single Chrysanthemum ’’; ‘‘ The Rock Garden in 
Late October.” 


THE Gas WoRLD.—''Steam Boiler Efficiencies”; ‘ Special 
Report of the Therm Inquiry ’’; '' Testing Coal.” 

THE HARDWARE TRADE JOURNAL.—-“‘ Glassware in the Retail 
Hardware Store " ; '' Gauges for Wire and Sheet '’; “ Developing 


the Sale of Rubber Sundries.” 


Forty Years Ago. 


* The Electrician," December 16th, 1882 

SOCIETY OF TELEGRAPH ENGINEERS.—The “ Journal” of the 
Society of Telegraph Engineers and of Electricians for December 
is wholly, or almost wholly, devoted to Colonel Frank Bolton's 
paper on “ Some Further Historical Notes on the Electric Light,” 
etc. 

ELECTRIC LIGHTING IN TRAINS.—The Pullman train to Brighton 
is now lit with 40 instead of 18 incandescent lamps, owing to the 
employment of the new  Faure-Sellon-Volckmar accumulator 
supplied by the Electrical Power Storage Co. In the first instance 
zo Faure accumulators (original pattern) were required for the 
18 lamps, whereas now there are only 3o Faure-Sellon-Volckmar 
cells used for the 40 lights, their total weight being considerably less 
than half that of the cells originally employed. 

ELECTRIC LIGHTING AT COVENT GARDEN THEATRE.—The Metro- 
politan Brush Electric Light Co. are engaged in setting up 24 Brush 
lamps in this theatre, in connection with the Christmas pantomime. 
Amongst other things, we believe that a Christmas tree will be shown, 
lighted by 50 incandescent lamps, the current for which will be 
supplied by a Schuckert dynamo machine. The arc lights will be 
fed from two ro-light Brush dynamos, driven by one of Fowler's 
compound semi-portable undertype engines. We shall hope to 
give further details of this work later on. 
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Imperial Notes. 


The British Columbia Electric railway is to erect a 65 ooo dollar 
SUB-STATION this winter for the regulation of electrical energy 
distributed to Greater Vancouver. 

A hundred engineers and thirty electricians at the HOBART 
electrolytic zinc works have struck owing to a dispute regarding 
working conditions.—ewter's Trade Service. 

A loan Bill has been introduced in the VicTOoRIA Legislative 
Assembly providing for the raising of a sum of £1 500 ooo for works 
in connection with the State Electricity scheme, says Reuter. 

Sanction has been given for the electrification of certain branches 
of the G.I.P. surburban lines at BoMBAY. The cost of electrifying 
the whole of the G.I.P. surburban system will be Rs. 200 lakhs. 

The question seems to have arisen in AUSTRALIA, as in this country, 
whether MUNICIPAL ELECTRICAL UNDERTAKINGS should be managed 
by the chief engineer or by an accountant or business man. Two 
accountants (Mr. Smith and Mr. Johnson) who have been appointed 
to consider the question in regard to Sydney (N.S.W.) Council's 
electricity undertaking, have reported that a competent business 
manager is necessary and that the undertaking has been allowed to 
grow up without any satisfactory focussing point of control. 
Amongst the other necessary qualifications of the gentlemen to be 
appointed manager, Messrs. Smith and Johnson are of opinion that 
he should be a safe and sound accountant. Mr. Forbes Mackay, the 
city electrical engineer, opposes the suggestion. In his opinion it 
would be a mistake to put the electricity department in the charge 
of a purely commercial man. Such a man, he says, is primarily a 
trader, and his instinct is to buy cheap and sell dear. But the 
department exists for the purpose of supplying cheap electricity, 
not for the purpose of earning dividends on the capital invested. 
Mr. Mackay suggests the appointment of a competent secretary and: 
a bookkeeper under the control of the engineer. 

The TASMANIAN GOVERNMENT HyYDbROo-ELECTRIC DEPARTMENT 
has issueda well printed and profusely illustrated brochure containing 
a description and history of the Department and its undertaking, 
reprinted from issues of the ‘‘ Hobart Mercury." The cost of the 
electric services to householders and others is also clearly set out and 
the various electric labour-saving appliances are well-illustrated 
and described. The engineer and manager, Mr. J. H. Butters, savs, 
in a statement at the end of the booklet, both the Labour Govern- 
ment who purchased the undertaking, and the Nationalist Govern- 
ment, who embarked upon the extension, have consistently adopted 
the attitude that the operations of the Hydro-Electric Department 
were not to be construed as those of an ordinary electricity supply 
undertaking, but as a wonderful instrument for the development of 
the State, to ' stop the rot " which had set in in connection with 
the progress of the country. Mr. Butters adds that he has now in 
hand preliminary inquiries for over 20 000 H.P. of electrical energy, 
and the normal growth of Hobart and Launceston will amount to 
probably 1 ооо H.P. per annum for a good many years to come. 
The Department can therefore claim that it has saved the State from 
retrogression, and that it has started the State on a road of industrial 
development, 


Prices of Metals, Chemicals, etc. 


ToESDAY, December 19. 


Coppes — Price. Inc. Dec. 
Best Selected e. per ton 466 то о 155. — 
Electro Wirebars.. T £70 10 о Ios. — 
H.C. Wire, basis .. per Ib. о yd. d. — 
Sheet ne e ü Io d — — 

Phosphor Bronse Wire (Telephone) — 

hosphor Bronze Wire, 
basis .. per Ib. Is. 2d. 4d. — 

Brass 60/40— 

Rod, basis ёз i 7d. — — 
Sheet, basis ee „ә 934. = x 
Wire, basis ee és 014. — 

Pig Iron— 

Cléveland Warrants perton £416 6 — Is, 
Galvanised Steel | 
Wire, basis 8 S.W.G. ,, £18 о o — — 

Lead Pig— 

English .. es di £27 5 о — — 
Foreign or Colonial 5 £26 о о = == 

Tin— 

Ingot e. P 5 £18o 7 6 {1 7 6 — 
Wire, basis .. per Ib. 2s. 5d. 3а. = 
Aluminium Ingots .. perton {100 о о — x: 


Spelter .. i - Я £37 10 о — [26 
Mercury e.c «+ per bottle {12 5 о — — 
Sulphur (Flowers) — Тор {9 Sodium Chlorate—Per ìb 3d. 

,, (Roll-Brimstone)—,, £8 10s. Sulphurtc Acid (Pyrites. 168°) 
Copper Sulphate.— ,, £26 per ton, {7 10s 
Borte Acid (Crystals). ,, £55 Sodium Bichromate.—Per lb. 44d. 
Rwubber.— Para fine, 1s. 111. ; plantation rst latex rs. 2d. 

The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published has been 
specially compiled by Messrs. MEWBURN, ELLIS AND Co., Chartered Patent Agents, 
70 and 72, Chancery Lane, London, W.C. 


186 684 
186 689 


186 694 
173 205 
186 699 


186 703 
165 796 


186 713 
186 733 
174 035 


169 684 
186 758 


186 771 


172 603 
186 781 


186 787 
186 789 


186 790 
186 792 
186 797 
186 798 


186 802 
186 807 


169 698 
186 826 


186 835 
186 839 


186 852 
186 853 


173 218 
185 384 


186 370 
182 116 
186 946 
161 573 
186 953 
186 954 
186 961 
186 966 
186 967 


186 973 
165 757 


186 976 
186 981 
186 987 
187 002 
187 006 
187 027 
187 034 
187 038 


187 040 
137 046 


187 055 


177 484 
187 059 


187 063 
187 098 
168 916 
187 117 


187 120 
187 125 


187 127 
170 282 


187 139 
172 024 


175 261 
187 176 
187 180 
179 149 


MipaLEYv, A. Н. Dynamo-electric machines. (30/6/2т.) 

MIDLAND ErtECTRIC MANUFACTURING Co., Lrp., and BARBER, W. L. 
* Ironclad ” electrical switches. (1/7/21.) 

CREED AND C9., Lro., and LENAGHAN, T. Telcphoneswitch-banks. (1/7/21.) 

NEGROMANTI, А. Electrically-heated clothing. (18/12/20.) 

Raitinc, A. H., GARRARD, C. C., aud WiLsoN, W. Electrical protective 
apparatus. (4/7/21.) 

RusskELL, E. S. Electric supply services for dwelling-houses. (4/7/21.) 

омон TELEPHONE MANUFACTURING Co., Ltp. Telephone systems. 
(3/7/20. 

SIEMENS Bros. AND Co., LtD., and Curisttan, D. А. Telephone circuits. 
(6/7/21.) 

Coates, W. A., Gittins, G. E., Davies, D. R., and METROPOLITAN-VICKERS 
ELECTRICAL Co., Ltp. Electric switch-gear. (13/7/21.) 

шоке oman MANUFACTURING Co., Lrp. Telephone systems. 
(11/1/21. 

WESTERN ELEcrRIc Co., Lro. 

MaupsLAY, R. W., and STANDARD Motor Co., тр. 
warning horns. (2/8/21.) 

Tincey, W. R. H. Construction of inductance coils." (11/8/21.) (Cognate 
application, 3 534/22.) 

YAMAMOTO, T., and KAWwARADA, M. Electric motors. (7/12/20.) 

T s (CONCORDIA ELEKTRIZITATS Акт.-Сеѕ.). Miners’ electric lamps. 
(19/8/21.) 

Erscer, H. Electric burglar-alarm circuits. (25/8/21.) 

FAIRWEATHER, W. (SINGER MANUFACTURING Co.) Electric motor con- 
troller. (26/8/21.) 

JENNINGS, F. А. Hand electric battery lamps. (26/8/21.) 

Marks, E. C. R. (Driver Harris Co.). Thermo couples. (29/8/21.) 

Вкїтїзн THomson-Houston Co., Ltp. (GENERAL ELECTRIC Co.). Electri 
current limiting devices. (31/8/21.) 

FAIRWEATHER, W. (SINGER MANUFAGTURING Co.). 


(2/9/21.) 


Telephone systems.  (25/9/20.) 
Electrically operated 


Electric sewing machine, 


GRAHAM, E. A. Telephonic systems. (2/9/21.) (Addition to 7 331/14.) 

Ккк, p and MILLIKEN, R. C. Terminal blocks for electric conductors, 
(3/9/21.) 

AUTOMATIC TELEPHONE MANUPACTURING Co., Lrp. Telephone systems. 
(1/10/20.) 

CREDENDA Conpuits Co., Lto., and Davipson, F. Е. D. Electrical con- 
nectors. (26/9/21.) 


Berry, Н. H. Incandescent electric lamps and fans. (7/10/21.) 
BritisH THomson-Houston Co., тр. (GENERAL ELECTRIC Co.). 
for transformers and other electrical apparatus. (12/10/21.) 
HENLEy’s TELEGRAPH Wonxs Co., Lro., W. T., and Moor, E. Electric fuse 

carriers and the like. (8/11/21.) 
GRaETZ, H., and GRaErz, F. Electrically heated coffee-making machine. 


Casings 


(11/1 at) 

Krausser, K. Electric incandescent lamps. (20/12/20.) 

British Тномѕох-Носѕтом Co., Lrp.  Electron-discharge devices. 
(29/8/21.) 

HouwsriELD, L. H. Electrical ignition gear, particularly though not solely 


(13/2/22.) 


Telephone systems. 


suited to two-stroke cycle engines. 

SIEMENS AND HALSKE AKT.-GES. 
application on 174 365.) 

WESTERN ErEcTRIC Co., Lro. (WESTERN Evectric Co., INc.). 
frequency duplex signalling system. (§/4/21.) 

GEs. FUR DRAHTLOSE TELEGRAPHIE. Telephone systems. (12/4/20.) 

British THomson-Hovuston Co.. LtD. (GENERAL ELECTRIC Co.). Electric 
power mee and braking systeins. (26/4/21.) (Addition to 
180 456. 

SuGpEN, C. Means for switching on and off the supply of current to an 
electric motor. (4/2/22. 


(21/1/21.) (Divided 
High- 


Jackson, W. J. MELLERSH- (BossaRD RatLway SIGNAL CORPORATION). 
Electric flashing apparatus. (6/6/21.) 
Drake, J. W., and Kirk, G. А. Brush-holders in dynamo-electric machines 


and other electrical apparatus. (10/6/21.) 
WESTERN Evectric Co., Lro., and Potinkowsky, L. Telephone exchange 


systems.  (10/6/21.) 

BJERRE, G. J. Electrical resistance. (13/6/21.) 

SCINTILLA (Firm or). Electrical starting and igniting apparatus for internal- 
combustion engines, (1/7/20.) 

Twiss, G. V. Masts for supporting overhcad electric transmission lines and 
like purposes. (4/7/21.) 


British THomson-Houston Co., LTD. (COMPAGNIE FRANCAISE THOMSON- 


Houston). Dynamo-electric machines, (5/7/21.) 
KoHLMEYER, I. E. Electrical storage batteries or accumulators. (6/7/21.) 
GRAINGE, J. R. W., and HunLE, V. R. Electric switches.  (9/7/21.) 


STEVEN, J. A. Electric controllers for alternating-current electric’ motors. 
(9/7/21.) 

Coates, W. A., Gittins, С. E., Davies. D. R., and METROPOLITAN-VICKERS 
ELECTRICAL Co., Lro. Electric switches. (13/7/21.) 

CoLEBROOKE, А. H. S., and Wittrams, W. A. Vacuum or low-pressure 
tubes or the like for electrical discharges. (16/7/21.) 


NoRTH, N. E., and METROPOLITAN-VICKERS ELECTRICAL Co., Lro. Master 
controllers for electrical control systems,  (18/7/21.) 

Jacos, Н. F. D. Electric indicating and testing apparatus. (19/7/21.) 

BRirisH TuoMsoN-HovsrowN Co., Lro. (GENERAL ErEcrRIC Co.). Electro- 


inagnetic control systems, (25/7/21.) 

GENERAL ELECTRIC Co., Lro., and CAMPRELL, N. R. 
vacue in closed vessels such as clectric-discharge devices. (28/7/21.) 

ALKAN, R. Electric switches. (19/3/21.) (Addition to 149 940.) 

Barty, D. E., and AssociArED Equipment Co., Lro. Speed-regulating 
devices for electrically-driven vehicles. (2/8/21.) 

Brazier, L. G. Electrical heating of incubators. (6/8/21.) 

GENERAL EuECTRIC Co., Lrp., Watson AND Sons (ELECTRO-MEDICAL), 
Lro., Govcu, H. B.. and Сбоѕзимс, B. S. Circuits and clectro-medical 
apparatus for transforming and utilising clectric currents. (7/9/21.) 


Maintenance of high 


Pavut, M. Electric-circuit breakers, (12/9/21.) (Convention date not 
granted.) 
British Тномѕох.Носѕтох Co., LTD. (GENERAL ELECTRIC Со.). Systems 


of electric motor control and apparatus therefor. (22/9/21.) 

Taytor, G. H. Distributors ог commutators for motor-vehicles. (23/9/21.) 

T G., and ОрнАм, J. Miners’ safety and other electric hand lamps. 
(22/9/21.) . 

MiLHAM, A., and HiPPISsLEY, A. Combination connection adaptors for 
electrical fittings and the like. (30/9/21.) 

AUTOMATIC TELEPHONE MANUFACTURING Co., Lro. 
(15/10/20.) (Addition to 134 193.) 

Parsons, I. H. Adjustable electrical contacts. 2000020 

Ges. FUR DRAHTLOSE TELFGRAPHIE. Circuits for electrical oscillations. 
(25/11/20.) (Patent of Addition not granted.) 

HarrrELv ET CIE., Axt.-Ges., E. High-tension transformers.  (9/2/21.) 

EvrERSuEIM, Dg. Р. Metallic vapour lamp. (14/2/22.) 

Bomporn, B. Electric hoisting device.  (3/3/22.) 

Krupp Akr.-GEs., Е. Overload circuit-breakers for electric motors started 
by a starting resistance. (25/4/21.) s 


Telephone systems, 


33 012 
33 025 
33 935 
33052 
33055 
33 062 


33 066 
33 067 
33 008 
33 069 
33 090 
33 101 
33 102 
33 417 


33 131 
33 146 


33 165 
33 178 
33 210 
332II 


33 219 


33 244 
33 251 
33 313 
33 319 
33 321 
33 022 
33 342 
33 327 
33 332 


33 345 


33 350 
33 353 
33 358 
33 359 


33 361 


33 385 
33 402 
33 417 
33 421 


33 425 
33 417 
33 430 
33 440 


33 466 
33 468 


33 470 
33 476 


33 477 
33 493 


33 507 
33 521 
33 534 
33 555 


33 566 
33 569 
33 578 
33 587 


33 602 
33 603 
33 604 
33 609 
33 614 
33 615 
33 616 
33 621 


33 650 
33 655 
33 604 
33 684 
33 691 
33 694 
33 696 


33 700 
33 702 


December 22, 1922 


APPLICATIONS FOR PATENTS. 


December 4th, 1922. 


A. M. TavLomR. Electric power transmission systems. 
W. Prior and C. E. Rrrey. Selenium cells. 
A. F. PFEIFFER. Switchgear for condensers, etc. 
PIRELLI GENERAL CABLE Works, Ltp. (EMANUELI). 
I. GLuckKsSTein, Electric light switches. 
SIEMENS AND HALSKE Акт. GES. Switching apparatus for telephone systems. 
(3/12/21 Germany.) 
J. LinmacHer. Electric switches, etc. 
W. J. Wess. Treating incandescent lamps. 
A. F. BERRY. Incandescent lamps. 
T. LaANAGHAN, Automatic telephone systems. 
J. B. Poirrov. Incandescent lampholder. 
BRITISH Тномѕом-Нооѕтом Co. (INTERNATIONAL G.E.C.). Switches. 
British THomson-Houston Co., and К. D. Given. Motor control. 
Н. MonRRis-AinEY. Aerials and antenna for wircless telegraphy. 
December 5th, 1922. 
С. Н. HENsHAW and F. Коѕнтом. Transport electric signal lights. 
A. I. and A. M. Hoce. Obtaining airtight seals between molten glass and 
wires in glow lamps, etc. | 
A. CHERSLEY. Use of clocks for switching electric light on and off. 
K. B. Jacos. Multiple-wav or switch valves. 
Е. E. Соіллмѕом. Plug switches. 
R. F. CorviusoN. Crystal detectors, etc. 


Joints for cables. 


J. B. Rupkin. Integrating watt hour-rmneters. 
December 6th, 1922. 
D. Murray. Telegraph synchronising system. 


S. Cooper. Dynamo drive for motor-cycles, etc. 

C. F. Hitton. Microphone relays. 

W. H. Scott. Means for starting electric motors. 

T. H. Сил. Wireless aerials. 

B. H. N. N. HAMILTON. Wireless apparatus. 

I. Ropatti. Electric current meters. 

J. Krerrv. Telephone and wireless receivers. 

Luma WERKE Akr. GEs. Locking device for switches, etc. 
Germany.) 

Jusr-FELE IzzoLAMPA ES VILLAMOSSAGI GYAR RESVENYTARSASAG. 

descent lamps. (14/12/21; Hungary.) 

К. C. GarLETTI. Spark discharge devices. 

J. ANDERSON and G. EtrisoN. Current controllers, rheostats, etc. 

E. PrirrNER. High-tension transformers. (6/12/21, Germany.) 

E. PrirrNER, Earthing choking coils or voltage transforiners. 
Germany.) 

F. R. F. Ramsay. 


(6/12/21, 


Incan- 


(6/12/21 


Cathode ray oscillographs. 


December 7th, 1922. 
Atmospherics absorber for wircless telegraphy, etc. 


B. QuARMBY. 
Tramway rails. 


Woops-GiLBERT КАП. REMODELLING Co., and T. Brooks. 

H. P. P. Rees. Receiving apparatus for wireless signalling. —— 

C. Smitu and G. J. Surtox. ‘Transmission of audible code signals for fire 
Elcctron discharge devices. 


alarins, etc. 
WESTERN ELECTRIC Co. (29/7/22, U.S.) 
C. Seymour. Acrial and antenna systems. 

H. P. P. Rees. Receiving apparatus for wireless signalling. 

Str E. J. RussELL, E. M. CROw rHERS, and W. B. HAINES. 
ing clectro-conductive and moisture-bearing materials. 
L. p'HAENENs. Automatic calling selectors for telephone installations. 

(9/12/21. Belgium.) 
CENTRAL ELECTRIC Toor Co. 
U.S.) 

R. RUTHERFORD. Recciving tuners for wireless apparatus. 
W. J. Rickets. Apparatus for automatic adjustment of electrical potential . 
of grids, etc., of thermionic valves. 

L. RENAULT. Electric ignition systems, 
British THomson-Houston Co., and R. D. GIVEN. 


December 8th, 1922. 
Electric transmission. 
Magnetos. 
I. SWINBURNE. Switches. 
A. HatcHTON. Means for flattening current waves of pulsating direct 
current. (10/12/21, Holland.) 
L. Stranc. Electrical device for dimming lights and warming carburetter. 
А. Н. Norman, R. F. and J. R. F.SHAND. Two- or three-electrode condenser. 
A. N. Pass. Telephone attachments. 
Soc. ANON. Quartz ET Siib. Manufacture of fused quartz by electric 
furnace. (16/12/21, France.) 
H. G. Farr. Locking clectric lamps in sockets. 
W. B. Savers. Magnets. 
M.-L. МАсхЕТО SvNp. and D. K. Morris. Transformers. 
British THomson-Hovuston Co. (GENERAL ELECTRIC Co.). Switches. 
Н. Moorr, A. C. GoorprN, and D. J. MacNAUGHTON, Primary cells. 
F. H. Mapsen. Multiple-way selector switch. 
F. Н. MapsEN. Clamping device for switchboards. 
C. B. MircarrE-DaLE, А. А. W. Barron and A. J. PACKHAM. 
starting arc in arc lamps. 
December 9th, 1922. 
J. J. E. Stoas. Electric lamp globes. 
J. Dimspace and J. Kean. Telephonic transmission of images, etc. 
Н. S. Wesster. Electric arc projectors. 
L. N. Harr. Variable electric condensers. 
А. E. CuaPMAN. Grid lcaks and like electric resistances. 
A. G. Jacksont Electric devices for controlling flow of liquids. | 
A. E. FRANKLING and W. J. SPENCER. Sealing and protecting ends of electric 
conductors, 
British Тномѕом-Носѕтом Co. and А. P. Youne. 
С. E. Batrsto,  Magneto-electric generators, 


Method of treat- 


Method of operating electric tools, (4/1/22, 


(22/9/22, France.) 
Motor control. 


. 


A. M. TAYLOR. 
R. C. J. BoarrER. 
F.H. MN 

C. A. 

J. 


Means for 


Electric machines. 


Arrangements for the Week. 


FRIDAY, DECEMBER 22nd (To-day). 


7.30 p.m. 
8 p.m. 


JUNIOR INSTITUTION OF ENGINEERS, 
At 39,Victoria Street, London, S.W.1. Social Evening. 
EDINBURGH ELECTRICAL SOCIETY. 
At Philosophical Institute, 4, Queen Street, Edinburgh. 
“Common Telephone Faults,” by Mr. G. E. Mackintosh. 


Lecture on 


FRIDAY, DECEMBER 29th. ` 


At Newcastle-on-Tyne. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. | 
Paper entitled * The Balancing of Oil Engines. 


The Editorial, Advertisement and Publishing Offices of |“ Tun 


ELECTRICIAN " are at 8, Bouverie Street, London, Е.С. 4. 


Tele- 


grams ı Benbrotric, Fleet, London. Telephone: City 9852 (6 lines). 
The subscription to " THE ELECTRICIAN " ds ХІ 5 o per annum 
in the United Kingdom and (1 10 0 per annum Abroad. Advertise- 


ment 


Rates can br obtained on application to the Manager. Adver- 


tísement copy and blocks should be received on the Friday preceding 
date of publication. 
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Boiler Flue Cleaning|| Р REMIER 


Ásh Removal, etc. Кат 


MOST ECONOMICALLY AND. BEST ` 


TIER 
| UM eon 117 
^^ PETI 


RAPIDLY EFFECTED BY INSTALLING 
| & FIRST CHARGE 
H WV ( MOST just 0) PLATES 
ы е — "7 *(| | наем. VURA SUPPLIED. 
SUCTION PLANT|| . SUUS . 
Saves shutting down ын | 
Boilers ACCUMULATORS 
Catalogue E.L. 228 on request. | Supreme Quality, — 
M ife, Reliable. 
The British Vacuum $255. Co., Ltd.,| |. der =” Ree 
PARSONS GREEN LANE, The Premier Accumulator Co., Ltd. 
LONDON, S.W.6. Head Office and Works: NORTHAMPTON 


Telegrams; Vacuumiser, Phone, London. Telephone : Putney 2470 (2 lines) Londen Office: 53, VICTORIA STREET, S.W.1. 


BRITAINS BEST 


LIFTS 


KNOWN THE WORLD OVER 
PASSENGER LIFTS шш 
GOODS LIFTS | 
SERVICE LIFTS 

HOSPITAL LIFTS 
i MOTOR-CAR LIFTS 


. Electric, Hydraulic and Hand-Operated. 


Works: LONDON & MAIDSTONE. 


35 SURREY STREET, STRAND, LONDON, W.C.2. 


Telephones : City 4386 and Central 4857. 


"—EENEBBENENNBNENNNENENNENLHHENBNBNHBHHIFNEN 


m m NH B NE NE EE NENNEN EM EE SENE SNEBBBEHEHSSBSNSBBRNBNEEHBEBEHENHEBBHEBHNH 
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SPECIALIZATION 


IN 
Electrical Accumulators. 


The distinct superiority of ‘HART’ 
Accumulators lies іп the Plates. 


They are of best modern design and are 
made by modern methods and modem 
machinery. The advantages of ‘Hart’ 
Accumulators are :— 

LONG LIFE. 

RELIABILITY IN WORKING. 

LOW MAINTENANCE COSTS. 

90% AMPERE-HOUR EFFICIENCY. 

75% WATT-HOUR EFFICIENOY. 


Scnd your orders for Accumulators to 


Hart Accumulator Go., Ltd, 


STRATFORD, LONDON, E.Is5. 


36, Victoria St. 4, Victoria Brid£e, 
MANCHESTER. 


Westminster, LONDON, S.W.!. 
107, Wellington St., 30. Newspaper House, 
GLASGOW. 174, Corporation St., 
BIRMINGHAM. 
37, Victoria St.. 
BRISTOL. 41, Chichester St.. 
BELFAST. 


6, Bridge Street, YORK, 


CLARKE, CHAPMAN & CO, 


Victoria Works, GATESH EAD. 


General and Electrical Engineers and Boilermakers. 


WOODESON PATENT WATER i. SPECIALISTS IN - ALL 
TUBE BOILERS. - CLASSES OF STEAM AN 


ELECTRICALLY DRIVEN 
WOODESON PATENT PUMPS SHIPS AUXILIARY 
OF ALL SIZES AND 


MACHINERY 
FOR ALL DUTIES. era дал 


ELECTRIC LIGHT 
INSTALLATIONS 


Contractors to 


ADMIRALTY, —— — Ó— 
WAR OFFICE, CATALOGUES 
COLONIAL and on 
FOREIGN GOVERNMENTS. APPLICATION 


А LONDON OFFICE: 
Telegrams : “CYCLOPS,” GATESHEAD. 


Tel»phone: 1070-1073 CENTRAL NEWCASTLE. 50 FENCHURCH ST, E.C. 


137 CITY. “i Telegrams : “CYCLOPS,” FEN, LONDON. 
Trunk Call: 2196 CENTRAL. WOGBESOH А Telephone : 4281 AVENUE. 


——- 


І 


ҢІ 


| 


~ December 29, 1922 The Electrician. 


I COAL HANDLING 
& STORAGE vs 


3 


CAPACITY 60 TONS PER HOUR 
TELPHER PLANT AT STRATFORD 


HENSHAW то, 


Telephone: 432. | Telegrams: 'STRASHAW." 


k et 


X. A ЗЫ. E 9 rh Ne r= 
Tern DT DA ee eS 


TRAVELLING TELPHER TRACK CONNECTED BY RUNNING SWITCH 
FIXED TRACK SERVING LARGE COAL STORE 


TO 
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ИКОТА АВИ 


Automatic 
Motor Starter 
with Push 
Button Control 


ЇШЇЇЇШЇШЇШЇШЇШЇЇШЇШЇШЇШЇШ 


Automatic 
Control Gear 
designed and 
built for all 
classes of 
machinery. 


MUNN LE TU HM 


Elliston, Evans & Jackson, Ltd. 
13, CROSS STREET, FINSBURY, E.C.2. 


Telephones: LONDON WALL 215 & 7303. Telegrams: " ELEVANJA LONDON.” 


REES ROTURBO 


SPECIALITIES ARE ALL ROTARIES 


ROTURBO JET CONDENSERS 

ROTURBO VACUUM PUMPS 
ROTURBO PUMPS FOR ALL SERVICES 
ROTURBO D.C. MOTORS AND DYNAMOS 


Patent Rotary 
Vacuum Pump 
driven by D.C. 
Rees Roturbo 

Motor for 
Jet Condensers, 
Surface Condensers, 
Evaporators, 
Chemical Plant, 
and for all 
purposes where 
high vacuum 
is required. 


Rees Roturbo 
Patent Pumps for 
every service and 

all kinds of liquids ; 
Highest Efficiency, 

Maximum Wear, 
Best Workmanship, 
Absolute Reliability. 


The Rees Roturbo Manufacturing Co. Ltd. 
"egote WOLVERHAMPTON, ENGLAND 


On the Admiralty, India, War and Colonial Offices Lists 
LONDON OFFICE: HASTINGS HOUSE, NORFOLK STREET, W.C. 
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“faulty types of apparatus or in- 
adequate protection, and others 
to carelessness or ignorance on 


the part of the injured person.” 


Brookhirst “ Safety First " Motor 
Starting Panels are ironclad with 
glazed inspection doors. To open 
the doors an isolating switch must 
be opened. All switchgear is 
Bs then " dead” (except the isolator 
which is in a locked inner cham- 
ber). You can't touch “live” 


parts- Brookhirst means “ Safety First." 


BROOK, HIRST & CO.,LTD. 


CHESTER. 


Branches :— Birmingham, Belfast, Bristo', Glasgow, Leeds, Licerpool, London 
ewcastle,« Swansea. 
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NTI-SULPHURIC" ENAME 


Should be used in all ACCUMULATOR ROOMS. 
SOLE MAKERS: for Protection from Acid Fumes. 


GRIFFITHS BROS, & CO., LENDON, Ltd. "*'oNDoN. вк.” 


CONDENSERS 


FOR ALL PURPOSES 
CONDENSERS FOR HIGH-TENSION AND WIRELESS WORK, 
High-Class Condensers for Telegraph & Telephone Lines 

STANDARDS OF HIGH PRECISION. 
MANSBRIDGE & ROLLED TELEPHONE CONDENSERS. 


Sole Makers of A. L. Dearlove's Patent Artificial Line. 
CONTRACTORS TO THE ADMIRALTY. 


THE TELEGRAPH CONDENSER Co., Ltd., 
VAUXHALL STREET, KENNINGTON OVAL, LONDON, S.E.11. 
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Science and | 
Good Steel 


LTHOUGH science is an essential factor in 
. modern steelmaking, both experience and prac- 
tice are necessary to produce uniformly perfect results 


FIRTH’S 
CRUCIBLE CAST 


CARBON TOOL STEEL 


is the result of co-operation between the most pro- 
gressive scientific brains and the practice of a firm 
whose experience. and reputation for reliable work 
have stood unchallenged for several generations 


j Our handbook on Tool Steels gives the fullest particulars of all qualities Е 
of these and other Steels. It is illustrated with micro-photographs, and 
contains tables and information of interest to all users of Tool Steels 


THOS. FIRTH & SONS, LID. 
SHEFFIELD | 
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ACKROYD & BEST, LTD. 


MORLEY, near LEEDS (Works cover 4% acres) 
ACTUAL MAKERS OF— = 
GLASSWARE for all lighting purposes Ut 

(Clear, Opal or Celoured) 
STAMPINGS and PRESSINGS in all metals 
LAMPS (Oil, Spirit and Acetylene) for 
Mines and Quarries 


"WAMLCRIS" os 
ROY t ВЕЗУ 
MEM ORLEY. < 


PY анн, fee! 7 eam 
MS M '~" ТЩ), 
Jd N ACKROYDa BEST 197 
00) N MORLEY. ». 
EH WZ > 
ШШШ ОШИШИ 


AND HUMIDIFIER (FULLY PATENTED) 


FoR TURBO-ALTERNATORS anD ALL 
KINDS oF GENERAL VENTILATION 


The Air Current is directed through gills, where it-is brought into intimate contact 
with constantly changing wetted sar aces, afterwards passing through a hurricane 
water spray and free moisture eliminating devices. 


Air outlet guaranteed water free. Turbo alternators as 
clean when opened up after use as new. 


ЇШШШЇШШШШШШЕШШШШШШШШШИШИШШ  › 
WRITE FOR NEW ILLUSTRATED PAMPHLET. 
VULT UL RATE 
We have supplied Filters to the principal Municipal Undertakings in Great 
Britain & Ireland. For big power houses such as in Collieries, Ironworks, 
Chemical Works, Cotton Mills, Electrical Railways, and Power Supply 


Coys., the Admiralty, and for Export to France, Japan, India, Australia, China, 
South Africa, New Zealand, etc. 


We specialise in the manufacture of ducting and flume work. 


"——dÁ—————dÓÁ——!—À—Ad — ——— ——————————————————————— ————— 
WU ELLA PEPTIDE ОООО 
n REM MM ———————————P——————————— 


SOLE MANUFACTURERS : 


W. GRICE & SONS, LTD., 


Ironfounders & Engineers, Minerva Works, 


FAZELEY ST., BIRMINGHAM. 


London Office: * Нотага House," 4 Arundel St., W.C.2: Telephone: 
1922 Model "Phone: CITY 8067 Central 114, BIRMINGHAM 


Telegraphic Address On War Office Vist Telephone No. 


MEGOHM —————————————— 249 OPENSHAW 


- | Lindsay & Williams Limited 


BENNETT STREET WORKS 
ARDWICK : MANCHESIER 


PROOFED CLOTHS PROOFED TAPES CHEMICALS 
GREY GLOTHS DYED- CLOTHS COTTON YARNS 


ШШШ ШШЩЕ 


22 


E 


5 


г 


otn ЧА Mcr Nem / AT 


December 29, 1922 The Electrician. E 1x 


* Ransome " Crane driven by 


“ Lancashire " D.C. Motors 


For 
Driving 
Cranes 
Lifts 


Hoists | 
Capstans 
Elevators | { 4 a \ 
Conveyors . | \Ё. Mf nf TT 
Telphers | ie d 
Etc. 


you need 


“LANCASHIRE” & CRYPTO” Electric Motors 


The handling of materials subjects the Over 1,000 motors of our standard 
driving motors to severe loading con- construction operate successfully on 
this cycle— 


ditions. 
Run up to speed under load and 


overload—stop—run up to speed 
with reversed direction of rotation 
——slop 


repeated 30 to 400 times per hour 
Motors of proved soundness are needed. throughout each working day. 


Often the motors are installed in dirty: 
dusty, and inaccessible positions, where 
they must function with the minimum 
of attention. 


Send us your enquiries. 


PUY uM aera ARAN NEAT ans 
ly з. LANCASHIR [SH 
: associated vi CRYPTO ELECTRICAL. 


E e Cale TALE AAT SIE EME A manera eat ОА 


Trafford Park, MANCHESTER. Willesden, LONDON. 


УУ 
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HIGH RESISTANCE WIRES 
and Strips. 


EUREKA. Not only a recognised Trade name but a Standard 
Alloy for the manufacture of Starters, Resistance 
Grids, etc., etc. 


NICKEL A High Resistance Metal specially suitable for 
CHROME. Electric Stoves, Irons and Heaters. 


Manufactured by 


QUALITY \ THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LTD. 


SERVICE. Playhouse Yard, Golden Lane, E.C.1 


Telephone : Clerkenwell 1388, 1389, 1390. Telegram: Electric, London. 


TENED BLADING 


[he attached illustration gives js ERIS ЖАША. E i ES > 
a perspective view of Parsons $5 оўу Conga hri E XL 

End  Tightened  Blading in 
Cylinder and Spindle. 


This type of blading has been 
in Commercial use for upwards 
ue of 10 years. 


—— ——Á——]M 


" 
. fa 
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aoe It is completely out of the 
experimental stage. 

_ Parsons’ End Tightened Blad- 

ing entirely dispenses with all 

Fine Radial Clearances:.! | 


It&is fixed in a thoroughly 
mechanical and foolproof way 


7 : C 2 D s ONS о 
D Heaton works, NEWCASTLE- ON- 


_ LONDON OFFICE, 56, NICTORIA STREET, SW. 
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We invite. your 
enquiries for 


COAL ax» ASH 
HANDLING 
MACHINERY 


As actual manufacturers 
we possess unique experience 
in the designing and instal- 


lation of this class of Machinery 


ROWNSONS 


ROWNSON, DREW & CLYDESDALE LTD. 


Head Ofice: 225 UPPER THAMES ST., EC.4 


Telephone : Telegrams and Cables : 
Central 1070 (то lines). ** Rownson, Cent, London." 


ESTABLISHED 100 YEARS. 


Works: MAIDEN LANE, YORK ROAD, N.7 
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SAVE ON LABOUR COSTS 


22 ВУЕНҮ VERY 7 а 1 


s pre le AKI ! 
ee meni AY 
24 d PA 
7 COSTS MUST COME LOWER, WHICH | 2 
2 MEANS THAT MORE ECONOMIES 2 
2 | MUST BE MADE 2 
7A! 

ZA AVERY COUNTING 2 
Y 2 
1 j| | AND | Y 
7 WEIGHING MACHINES QZ Bho В г. 2 
ZAf REDUCE YOUR "LABOUR COSTS, 2 
ZA. GIVE YOU ABSOLUTE ACCURACY GY 
7A FOR UNCERTAINTY, AND SPEED’ “ЛУУ, Y 
7 UP PRODUCTION. CLE, G 
7 IF YOU DO NOT USE AN AVERY N2338 y Г 
2 AVERY COUNTING MACHINE — One Y 
А A DISTINCT ADVANTAGE LIES WITH THE MACHINE TO Y 
2 YOUR COMPETITORS—WHO DO. SETTLE ALL PIECE- І 
Ж : WORKERS DISPUTES G 
7 - WRITE FOR LIST NO. 90 TO-DAY. 7 2 
A se es. EN 2 
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EN 


SOHO FOUNDRY BIRMINGHAM 


AD 696 
a г 


EINNA E 

AUTOMATIC STORAGE | - To Electrical Engineers = 
of COAL or COKE on to = and Technical Experts. = 
Stock Ground by means of = > E 

our Automatic - RE ENCLOSED CIRCUIT = 
ROPEWAY | ^8 COOLERS. — 
C О N V EYO R S = We take pleasure in announc- = 
= ing that we are the Sole = 

and Automatic Conveyance = Licensees of the Metropolitan- = 

of Coal from Railway Wagons = Vickers Electrical Co. x: the = 

or Stock Ground directly into = ae oe г reo = 
вах = suitable for working in conjunc- - z 

== tion with any type ої Turbo- = 

Designs and Estimates free = Alternator on the market. = 
RICHARD WHITE & SONS |  HEENAN & FROUDE, Ltd. - 
WIDNES, Lancs. E WORCESTER. · E 
ИИТИИ те 
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CONSIDER 
‘EDDYSTAT’ 
CONTROL 


A Master CONTROLLER 
В Reversinc CONTACTORS 


© “Eppysrat” CONTROLLER 


NOTE.—An increase in the starting torque 

can be obtained Ey moving the star connection 

а bc upto the tappings immediately above. 
A further increase is possible by connecting - 


the coils in delta. 


` ` ^ 
г - { ү 1 
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А7 Cel. 4 220 
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Reversing Stator Contactor. 


ELECTRIC CONTROL LIMITED 


ENGINEERS 


GLASGOW 
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SIMPLE AUTOMATIC CONTROL 
|. FOR 
REVERSING A.C. MOTORS 


For Slipring motors on certain reversing duties the patent 
‘Eddystat’ system of control is unique.— The only moving 
part is the reversing stator switch which may be a contactor, 
as illustrated, or for small motors, hand operated, — T here аге 
no moving parts in the ‘ Eddystat’ which controls the rotor. 
It requires no adjustment after installing —Think what this 
means in increased reliability and reduced maintenance costs. 
—The ‘Eddystat’ provides more rapid acceleration and 
reversal than the resistance type of Controller, with less 
shock to motor and gearing and so reduces wear and tear 
on plant to a minimum.—Also provides very powerful 
electric braking effect on reversal and permanently protects the 
motor against damage due to overloads or careless operation. 


'Eddystat" Rotor Controller, 


а, Patent No. 16898 


xiv The Electrician. 
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YOU 
CAN REDUCE 


YOUR 


SUB-STATION CHARGES BY 
INSTALLING HIGH - POWER 


MERCURY ARC 
‘RECTIFIERS 


225 kW. 450 Volt. Rectifier Plant at Birmingham. 


(Manufactured by Brown, Boveri & Co.) 


SIMPLE OPERATION AND 
SMALL ATTENDANCE 


Negligible Maintenance 


Plants in regular use can be 
paralleled instantly with other 
rectifiers or rotary converters 


POWER-RECTIFIERS Ltd. 


Trafalgar House 
Waterloo Place, LONDON 
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See Sim 24 САА иге егепсе 
AO Out’ lalest А Ítt fine 


Weaiches price 1000 guineas 


NEW TYPE OF CHRONOGRAPH WATCH 


The‘Chronomia’ or ‘Reckonall’ Watch 


A Very 
ерду Ж Usefuland 
Minutes, and Accurate 
Seconds Watch for 
1/5h Seconds . a Very 
without limit Busy Man 


Б. 
m > 


LM » 
/ |v 
n, 
KA » 
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2 D А, 
= КА Y 
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sterlin 
| Chrono- 
Silver Мея 
as \ Ж. 
£12 195. V: 
\ £2 28. 


Fully Jewelled ne 
3 
4 Plate Pre-War 
Lever. 


Awarded 
Highest 
Number of 
Marks for 


Number of 
Marks for 
English 
Watches 
National 
Physical 
Laboratory, 
1920-1921, 


English 
Watches 
National 
Physical 
Laboratory. 
1920- 1921. 


Nd 
LII 


18ot. Full or Half-Hunting £37 10s. Od. ; Crystal — cea £32 10 


o 

2nd Quality 18ot. full or Half-Hunting Case .. es 3110 O 
за t. " „ -— ove - 1715 О 
Sterling Silver н " see жа? es 5 15 О 

18ct. Crystal ЕР " vi 25 0 0 

9ct. Cryst tal ” „ T2? ен eee 15 15 о 

Sterling Silver » B БО 


Other Chronographs from £2 7 T. 
See guide (E1) to the Purchase of a\Watch, just published. 
Post free on Dem. 


TH , G+ TD ESTD. 
SM A ИА, P (2, Wiss 1851 


А Cry 


QT BLDGS. 
D ROTE wo ? 
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\WAYGOOD-()TIS 
IFTS 


Eloctric, Hgdrauiic and Hand Powor for Passengers, Goods and Servico. 
SERVICE DEPT. ALWAYS AVAILABLE. 


54.55, Fetter Lane, E.C.4. 62-63, Lionel St., Birmingham. 


and Principal Provincial Cities and abroad. 


v 


SWITCHBOARDS 


The Board illustrated here has the largest 
sale of any switchboard for | isolated 
battery charging on the market. 


Deliveries guaranteed up to six per day. 


: Т ee SPECIFICATION : 
Ж AL One 31 dial Voltmeter, B.E.S.C. Ist grade. 
One 34 dial Ammeter, B.E.S.C. Ist grade, for charge and 
discharge. 

One D.P. Switch and Fuses for Dynamo. 
One D.P. Switch and Fuses for Lights. 
One 2-way and off Voltmeter Switch. 
One 4-way Charge and Discharge Switch. 
One Auto Cut-in and Cut-out. 
Strip Copper Connections, Labels and Sweating Sockets. 


Price: 15 amps 100-160 volts - £9 10 O 
30 amps 100-160 volts - £10 O O 
^A SUBJECT.. 


A TYPE MIDGET BOARD. 
NEW CATALOGUE READY (TRADE ONLY ). 


THE WALSALL ELECTRICAL CO., Ltd., Walsall, England 


Telegrams : "Electrical." Telephone: No. 45 Walsall. 


\ 
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FOR ALL TYPES 
OF COMMERCIAL 
VEHICLES, SHIP AND 
YACHT LIGHTING, 
HOUSE LIGHTING, &c. 


ad 
-——— 


TIT ~ i i: 


EDISON 


ACCUMULATORS 


€————— NY 


р À DEFERRED 
OR Commercial Vehicles, for House PAYMENTS 


Lighting, Marine Lighting, wherever і енен 
accumulators are used—the name Edison —— M————— E : 
stands for quality, reliability and service. : : 


See what present users say. Facts, 
Figures, and  Fullest particulars 


Edison batteries reduce running costs be- | from ;— 
cause they cost very little to maintain, : SALES DEPT, “E.” 
and have the longest life of any battery | EDISON 


—a life of over eight years. 


| .1 ACCUMULATORS, LTD. 
Constructed in steel, they stand the severest : Head Office: 15 UPPER GEORGE ST., W.1 
strain of heavy work and are simple to : Boc dubai 5120 (Private Branch Exchange) 
H elegrams - - - '' Edisbatt, Edge, London” 


operate. 


QUALITY 
М MOTORS 


КООШО —workmanship, material, 
| delivery, performance— 
ALL FIRST QUALITY. 
‘It?s worth paying more money 
to be sure of satisfaction—but 
you don’t have to do this witha 


*Springco" Motor. 


Every machine fully guaranteed. 
Our List E. 1 will interest you. 


^ д 
^» Jo 
tf. 


«КАУ Zu 


Compare our Prices. 


SPRINGFIELD ELECTRIC CO. 
Guiseley — — — — — Springfield —— — — ——Leeds 


'Phone: Guiseley 124. Wires: ‘*Springco Guiseley.” Code: A.B.C. (5th Ed.). 
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MEASUREMENT LIMITED | 


eCanufacturers of 


ELECTRICITY METERS, ELECTRICAL MEASURING 
INSTRUMENTS. 


34/38, PROVOST STREET, 
CITY ROAD, LONDON, N.i. 


TELEGRAPHIC ADDRESS —“ SUPERMETER (нох), LONDON" 
TELEPHONE NO. :—CLERKENWELL 3157 


ху 
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TRADE MARK 


SLIDE X 


INSPECTED MANUFACTURES 


THE MARK OF 


UALITY 


— and why 


Т: label, іп minia- 
ture, appears on , 
all Simplex conduit 
and is, as the core 
of its significance, the 
guarantee of the product’s 


being of Simplex origin. 


This warranty implies the use of the 
finest material only in th: manufacture of 
all Simplex products, the employment of 
men in the front rank of their particular 
trade and the exeicise of the keenest super- 
vision throughout all processes. Articles 
which do not easily pass the final and severe 
inspection tests are invariably rejected. 


We have unique experience in the manu- 
fecture of sound el ctrical conduit installa- 
tion equipment to suit all industrial and 
other conditione, and shall be pleased 
to give any infoimation which may be 
desired to meet specific requirements. 


SIMPLEX CONDUITS, LTD. 
Head Office and Works: 


GARRISON LANE, BIRMINGHAM. 
LONDON: 113-117, Charing Cross Road, W.C.2 
GLASGOW - 72a, Waterloo $t. CARDIFF - - 4W te St. 
MANCHESTER 16, Corporation * t. SWANSEA - - 5, t. 
BRISTOL - - 10-11, Denmark St. SHEFFIELD- 281-3, дөш 
LIVERPOOL - - 96, Whitechapel. све 
EEDS - - 6. White Horse St. NOTT'G'M Maypole Y 
NEWCASTLE - 72, St. Mary's Place. Also at IPSWICH & MIDDLE BRO: 
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. P. THOMPSON, G. C. DYMOND, 
FCS. M.I.Mech.E., F.LC.P.A. M.I.Mecb.E., F.LC.P.A. 


W. P. THOMPSON & CO, 
CHARTERED PATENT AGENTS, 
12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN'S INN FIELDS, piu 


V. ARMSTRONG 


= H.E POTTS, 
M.Sc.. Hon. Chem, F.LC.P.A. ^ui F.LC.P.A. 


For those associated in any way with the Elec- 
trical Industry, the most reliable medium is 
THE ‘ELECTRICIAN’ 


Electrical Trades’ Directory 
and Handbook for 1922. 


Price 25]- net. — Postage \/- extra. 
BENN BROTHERS LIMITED, 8, BOUVERIE ST., E-C.4 


INSULATING MATERIAL. 


Lorival products cover a wide range of first- 
class insulators fulfilling varied requirements. 
Send us your enquiries, and we will determine the 
material most suited to your needs. Our labora- 
tories and scientific staff are at your disposal. 


Particulars from :— 


LORIVAL MANUFACTURING Co. (1921) Ltd. 


NORWOOD WORKS, SOUTHALL :: MIDDLESEX 


at approximately 33$ % 

a. below Makers’ prices. 

mre Send for pamphlet and revised trade terms. 
= И Internal short-circaiting an impossibility. 
| Will hold theit charge for 18 months. 
i THOUSANDS SOLD, THOUSANDS STILL IN STOCK 
i We have supplied most of the public 
4) electricity supply undertakings with these 
batteries for Mains Testing purposes. 


We have ppm sale 
7,100 POPE'S 8 c.p. TUBE LAMPS 
33° x $” S.B.C. 6/- per dozen. 
Voltages 100, 110, 200, 210, 215, 240 & 250. 


THE CITY ACCUMULATOR CO. (Dept. E)E 
79, MARK LANE, Е.С.3. Avenue 91. 


LEWIS'S SCIENTIFIC 
CIRCULATING LIBRARY 


ELECTRICAL, MECHANICAL & GENERAL EKGINEERING 
TEXT BOOKS & TECHNICAL WORKS. 


New Works and New Editions can b : had from the Library 
Telephone: MUSEUM 1073. 


SUBSCRIPTION, Town or Country, from ONE GUINEA. . 
READING ROOM open Daily to SUBSCRIBERS. 


H. K. LEWIS & Co. Ltd., 


136, GOWER STREET, and 24, GOWER PLACE, 
LONDON, W.C.1:- 


immediately on Pablication. 
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SIEMENS BROTHERS & C? 


General Offices © Works 


WOOLWICH, LONDON, S, E.18. 


Telegrams: Siemens, Woolwich Telephone: City, 6400 (: 7 lines) 
Registered Offices CAXTON HOUSE, WESTMINSTER. S.W. 


Telegrams: Siemens, Vic, London Telephone: ис, 9590 (S lines). 
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ALFRED HERBERT LTD., COVENTRY. 


А ~ 
* 
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A LABORATORY AT YOUR SERVICE 


THE services of a laboratory having practical experience 
is an essential to economical machine shop production. 


During the last 12 years our own laboratory has been of 
great value to us in the location and prevention of troubles 
arising in the machining, casting and heat treatment of metals. 


This laboratory, which consists of Chemical, Physical, Pyro- 
metric and Microphotographic departmėnts is equipped with 
the most up-to-date plant and appliances for :— | 


(A) Chemical analysis of iron, steel, non-ferrous metals, oils, 
fuels, sands and refractories. 


(B) Physical tests, including Tensile, Compression, Torsion, 
Bending, Brinell and Izod tests. 


(c) Metallurgical investigations on heat treatment, machining 
problems, microstructure by means of microphotographs, 
selection of material for any specified purpose. 


Our laboratory staff are prepared to co-operate with customers 
to assist in the solution of problems concerning materials and 
their treatment. 


Charges are based on the time, materials, and staff engaged 
Physical Laboratory, in the investigations. 


LOCOMOTIVE ELECTRIC CRANE Fig. 615 


HE illustration shows our standard One-Motor Crane, The control is 

placed in front so that the driver can readily see his work. The hoist- 

ing gear is driven by our special friction clutch, enabling light loads to be 
dealt with very expeditiously, 

We are builders of Steam and Electric Cranes of every description from 


the smallest to the largest capacity. ESTABLISHED 1 320. 


THOMAS SMITH & SONS(RODLEY)LTD. Nr.LEEDS 
LONDON OFFICE:—25, VICTORIA STREET, S.W.1 


pad HAE iR 


CRANES 


“a CENTURY S REPUTATION ' 


———— - PEE м. 
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TELEPHONE TELEGRAMS 


These motors are of patented construction and can be used 
with equal facility cn alternating and direct-current circuits— 
12.58 supplied with windings suitable for 100/125 and 200/250 МСО 
volts, excepticnal overload capacity, ball bearings to all | 
rotating parts, tangential air cooling discharge. 


CROYDON CROYDON 


| Ga 
Ld 


Eaquiries should be addressed direct, or to Sole Selling Ае. THE ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD.—LenJon Manchester, Leeds, Glasgow, 
Birmingham, Sheffield, Newcastle, Bristol. Paris, Brussels, Calcutta. Rotterdam, Milan Vul ncia ete, 
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HICK-DIESEL 
OIL ENGINES 


For Low Fuel Consumption. 
Continuous Heavy Duty. 


Ability to Burn Low-Grade 
Fuels. 


The Hick-Diesel Oil Engine combines unique and dis- 
tinctive features of design and construction, with the 
reputation of nearly a century for highest-class Engin- 
eering. The most economical prime mover for the 
generation of Electric Power, Oil and Water Pumping, 
etc. Made in Standard Sizes ranging from 50 to 
1,020 B.H.P. in both open and enclosed types. 


HICK, HARGREAVES & Co. Lr». 


(Established 1832), 
BOLTON, ENGLAND. 


Sole Agents for the British Isles: BANKS, WARNER & CO., LTD., Albert Embankment, Vauxhall, London, S.E.11. 


rmren ammymmimmmamenniónmie 


PROJ ECTORS- 


We have been manufacturing Pro- 
jectors for nearly a third of a century 
and we claim, therefore, to know 
something about them. 

Ease of control and accuracy of adjust- 
ment combined with sound mechani- 
cal design and the highest quality of 
workmanship are among the outstand- 


—— o + 


— = = 


ing features of those we make. 

Theillustration shows one of our types 

which embodies some special features. 
ASK US TO QUOTE. 

We make Motors from 1/700 H.P. 


LO раа 


BRANCHES: 
LONDON : 17, Soho Square, W. 1 
MANCHESTER: 6, Pall Mall. " : E 
GLASGOW : 19, Waterloo Street, * Electrical * Engineers w 
YORKSHIRE: 63, Albion Street, Leeds. 
Telephone: Central 809. Telegrams: ‘* Holmes, Newcastle-on- Tyne.” 


Greeniy's 
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offer you 


a new and revised edition of our 


Оп Switch Catalogue 


| E бя = The contents have been largely amplified and the book 


includes much useful information concerning the 
commonly used types of Oil Switches. 


We have been manufacturing Automatic Oil Switches 
since 1902, and a point of interest is that the design 
adopted in the first we manufactured is the type, 
which, among all the ingenious devices since developed, 
is still essentially the standard for all ordinary break- 
ing capacities. 

The Book tells you about that first Oil Switch and all 
our latest types—you should ask for it. 


Johnson & Phillips, Ltd. 


Cable Makers and Electrical Engineers since '75. 


Charlton - London, S.E7 


City Office and Stores—12, Union Court, Old Broad Street, E.C.2. 
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(ROBINS [SYSTEM) 


Fraser & Chalmers Engineering Works 


combined with 


Robins Conveying Belt Company 


have the most extensive experience in Materials Handling Plants, including 
the design and construction of schemes incorporating :— 


BELT CONVEYORS 

GRAVITY BUCKET CONVEYORS .& ELEVATORS 
GRABS & TRANSPORTERS 

PORTABLE BELT CONVEYORS & STACKERS 
HOISTS, TRIPPERS, TIPPLERS 


and complete equipment for handling 


COALS, ORES, SAND, BOXES, PACKAGES, Etc. 


Illustrations and operating results are available, for the inspection of prospective 
clients, of plants installed in practically every industry. 


Enquiries invited of any proposition for Materials Handling Plant. 


FRASER + CHALMERS. ENGINEERING WORKS 
ERITH. KENT NT T нса. 


Associated with 


ROBINS CONVEYING BELT CO. of U.S.A. 


. JI 
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The extensive use of 


modern Electric Heating 
e appliances necessitates 
effective and safe control 

ө apparatus. 


THE 


“KINGSWAY” 


AUTOMATIC 


COMBINED SWITCH & PLUG 


(Patent No. 136006) 


is capable of efficiently controlling circuits up to 15 amps 
without the slightest element of danger to the operator. 


An interlock between the switch and plug ensures the circuit always being 
broken by the switch and not by the plug pins. 

The switch automatically breaks the circuit while the plug is being with- 
drawn and before the plug pins leave the socket. 

Circuit can also be broken without plug being withdrawn by means 
of special tripping device. 


e 


Write for full particulars and prices. 


The General Electric Co. Ltd. 


Head Office : 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 


Branches throaghout the United Kingdom and in all the principal markets of the world. 


Sectional View. 


CURRENT 
LIMITERS 


For use on D.C. and A.C. Circuits. e 
In sizes from 1 to 4 amperes. W 
Can be set for any given amperage 
within the range of the Limiter. 


Can be fitted with special hold-up device. 
Made as flicker type or as an entire cut off. 


Fitted with Condenser of ample capacity ensuring 


absence of sparking. 


SS 

WS е . LI . 1 li . . I 

«s When set for any given amperage it will limit with 
SS the excess current of a 10-watt lamp. 


WSs Whole of the working parts easily accessible and 
P Fon plainly visible for inspection on removing cover. 
? Salient features: RELIABILITY, DURABILITY, 
SENSITIVENESS, EASE OF ADJUSTMENT, 
EASE OF FIXING, IMMUNITY FROM FRAUD. 


(Full particulars on application.) 


PSR SSER meee st KOTOR SOR RES OF een ILI Pee wearteeaseresece LILILILTIIITEBLIML eeecsaseas se ааш 0101011 ""sssesn 
7449948222225. -"- 5958899252:22812 220/22 222 R2 ARES IENR 022288808 992921 91019 9R 8429 O9 92 OT tm DI ЧНЧ Н ННН 


“М” RLECTRICITY METER MANUFACTURERS. 
sorae анмтснам. = SOLAR WORKS. BIRMINGHAM. Ziraili 
LONDON OFFICE AND TEST ROOM: MAGNET HOUSE, KINGSWAY, W.C. 2. 


Telegrams: Solarique, Westcent, London. Telephone : Regent 7050 (Ext. 9), 
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ORD 
OHMMETER 


The Pioneer of the small, light, inexpensive type of true Ohmmeter. 


Has stood the test of time. 


500 volt Generator Scaled to 100 Megohms 


REDUCED PRICES. 


THE RECORD ELECTRICAL COMPANY, LTD. 


Instrument Makers | 


Vid ALTRINCHAM BROADHEATH, MANCHESTER du EE. 


IRCUIT BREAKER 


j.-G. STATTER. & CO, 


MAKERS, 
Queen Anne's Chambers, WESTMINSTER, S.W.1. 


See Illustrated Advertisement, last week and next week 


AN INDISPENSABLE BOOK 
Please send for detailed prospectus “ Е.Х." 


HANDBOOK FOR 


| PEEBLES | 


Bruce Peebles & Co., Ltd. 
Engineers Edinburgh. 


Electrical 
Machinery | —— ё 


ELECTRICAL ENGINEERS 


By HAROLD PENDER, and 42 Associate Editors 


CONTENTS 


Batteries. Commercial Electric Instruments. and Apparatus. 
Control and Protective Apparatus. Distribution and trans- 
mission. Electricityand Magnetism, Principles and Phenomena. 
Electric Machinery and Induction Apparatus. Electro- 
chemistry. Engineering Materials. Heat and Steam Engineer- 
ing. Hydraulic Engineer ng. Industri: Applications of 
Electricity, Laboratory Instruments nd Apparatus. Ma netic 
and Dielectric Testing. Mathematics. Mechanical Engineer- 
ing. Miscellaneous Electric Apparatus and Their Application. 


Miscellaneous Measurin.: Instruments and Apparatus. Photo- 
metry and Illumination. Power Stations. Radio Communi- 
cation. Structural Engineering. Telegraphy and Telephony. 
Traction. Units, Abbreviations «nd Symbols. General and 


Miscellaneous, 


une еч and enlarged 2,270 pages Telephones , Switc hb oards 
rofusely Illustrated. Price 3O/- net. 
and Apparatus. 


Led the way in 1899, 
Set the standard to-day. 


CHAPMAN & HALL, LTD., Write for particulars and Catalogue. — 
11 А Henrietta Street, London,W.C > Sele Agent for Scotland : MALCOLM BREINGAN, 57, Robertson St, Glas;ow, 
BRITISH L. M. ERICSSON MANFG. CO., LTD., | ( 


67/73, INTERNATIONAL IT KINGSWAY, LONDON 
РА Factory. BEESTON, NOTTS, T] 
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tee, 


HE importance of absolute de- Typical Type "TM" 
T pendability in Crane Control Drum Controller with 
cannot be over estimated. The aiy Oa AE ree. 
operator must be able to exercise ош. m 


complete control over the object being 
lifted. The failure of the load to 
respond to the movement of the Con- 
troller handle at a crucial moment 
may result iu costly material damage 
or personal injury. 


ELECTRICAL COMPANY has 

been making Crane Controllers 
for TWENTY YEARS, and the cumu- 
lative experience gained during this 
period is embodied in the present 
designs. 


T5 METROPOLITAN-VICKERS 


on the metal and mica principle. 

Both the stationary and the mov- 
ing contacts are securely clamped to 
insulated steel bars, and standard 
renewable contacts and contact tips 
are used throughout, They are very 
robust in construction, allowing ample 
space for wiring, and easy accessibility 
to all wearing parts, 


"T ost Controllers are constructed 


0000000000000000000080000000000000000000000000000000000009000000000000007 
. 


The Blow Out Attachment is 
EFFECTIVE ON EVERY STEP 


УУ УУУУ, 
УГУТТГГГГГГГГГГГГГГ ГГ Г Г Г ы СС. 
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v. 


IHE 
Mark of 


E ficiency. 


E are now making Controllers 
Y, suitable for all standard 

methods of Crane operation 
aud Control, 


Your specific enquiries 
are invited. 


TROPOLIT 


ee ee eee 
———— RA F FORD PARK WORKS, MANCHESTER 
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LAURENCE, SCOTT & G I7» 


TEL.ADD-GOTHIC NORWICH c NORWICH о ‘PHONENSS 1362&1363 
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MANUFACTURERS OF 


Electric Motors & Control*Gear 


for DIRECT CURRENT ONLY 


AUTO-STARTER, combined with 
LOCKED SHUNT REGULATOR: 
(Leaflet No. 290) . 


=e 
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REVERSING BARREL CONTROLLER 
with 
RELAY CONTACTOR CUT-OUT 
(Leaflet No. 293) 
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=? - 
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Any of the following Control Gear Leaflets post free on application : 
Crane Control by the Power-Rheostatic System 
Auto-Starters, Solenoid Type 


Shunt Regulators 


Resistances 


Reversing Barrel Controllers 
Barrel Starter with Circuit-Breaker, for mounting on Motors 
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The Satisfied Consumer 
Ye mainstay) the rade! 


TRIC LAMPS 


always satisfy because 
of their efficiency. 
economy & durability. 
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Hectic Light 


Adut of: ENGLISH ELECTRIC & SIEMENS SUPPLIES Ltd. 38-39 Uprer Thames Street London EC 7" 


DONOVAN'S RELIABLE HIGH-CLASS ACCESSORIES 


GREAT REDUCTIONS IN PRICES 


Gas - filled Upwards of 50 
Metal Filament . = different qualities of 


and 

Carbon Filament Cae id x 

Lamps. QUERER = 
All Association = 

Makes. 

CABLES : 
Switches, "s Lead Covered, 
Eun D es cts Bitumen and 
eiling Roses, e ^ 

Wall Plugs, - S a: Armoured Cables. 
Cut-outs, etc. P e jtm ND. 


SHADES : INSULATORS, 


Opal, Enamelled STOCK DELIVERIES 2 | CABLE dot 


and Fancy Glass. | 


REFLECTORS: | BOARD OF TRADE LAMPHOLDERS — 
“MAXLUME” AND WALL PLUGS A SPECIALITY. JOINTING 


50 patterns. MATERIAL. 


HOME OFFICE SWITCH & FUSE GEAR 


DONOVAN & Co. cornwattstreer BIRMINGHAM 


Telegrams ; ‘‘ DONOVAN, BIRMINGHAM.” Telephone : CENTRAL 8703-8704 
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Insulating Materials. 


Avoid Unemployment by Supporting BRITISH INDUSTRIES. 


Insulating Cloth Varnished Paper 
Insulating Tapes Міосагіа Sheets 


Insulating Silks Adhesive Tape 
of the highest grade and guaranteed efficiency are now manufactured by 


THE “ТОСО” RUBBER & WATERPROOFING CO., LTD. 
(Associated with VICKERS LIMITED), 
NETHERTON WORKS, ANNIESLAND, GLASGOW. 


с, | “ Ocoproof,” Glasgow. Telephone: 2328 Western (3 lines). 


re] 
74 


Price Lists and Particulars submitted on application. 


ШЇШШШШШШШШШШШШШИШШИШШШШШЕШЕШШШШШШШШШШШШШШШШШШШШШШШШШе 


STINN ee en: 


АООТ 


NOW READY 


THE ELECTRICAL 
HANDLING OF MATERIALS 


A Manual on the Design, Construction and Application of Cranes, Conveyors, Hoists and Elevators. 


By Н. Н. BROUGHTON, M.LM.E, M.LE.E. 
VOLUME THREE: 


ELECTRIC CRANES 


Synopsis oF CONTENTS: 


Crane Arrangements (Introductory). | Building-Slip Equipments. Charging Machines. 
диен of Crane Mechanisms. | Fitting Out Cranes. Erection of Quebec Bridge. 
Crane Mechanisms. Floating Cranes. Code of Safety Standards for Cranes. 
One Travelling Cranes and Large Revolving Cantilever Cranes. | Specifications. 
Jib Cranes. [Gantry Cranes. | Steelworks Cranes. Crane Questionnaires. 


Post 4to. Рр. xvi* 336. Containing 300 Illustrations (including 30 folding Plates) and 58 Tables of 
important data. Price 50s. net (postage Is. extra). 
Vol. 1. Electrical Equipment. 25s. net (postage Is. extra). 
ALREADY PUBLISHED} var 2. Structural Work. 25s. net (postage ls. extra). 


Tue DaiLv TELEGRAPH says :—“ The able, concise treatment of the subject and the clearness of the descriptions of examples 
of machinery and accessories make the book a most important к to the literature of this section of engineering . 
the decisis and illustrations are clear and admirably produced . . . . embodies, the latest practical as well as theoretical 
information, and will be found to be of great service." 


A DETAILED PROSPECTUS MAY BE HAD ON APPLICATION. | 
London: BENN BROTHERS, Ltd, 8 Bouverie Street, E.C.4 
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DEPENDABILITY 


The importance of absolute dependability 
in electrical gear used for the control of 
unloading, hoisting and  rehandling 
machinery cannot be over estimated. 
The use of inferior apparatus may кези! 
in material damage or personal injury. 


THE 


IGRANIC ELECTRIC CO., LTD. 


have been making electrical plant for the 
last twenty-five years and accumulated 
experience gained during this period is 
embodied in the present designs. 


DRUM CONTROLLERS 
For crane, mill and similar service. 
“Tgranic” drum controllers for Alternat- 
ing Current and Direct Current are all 
designed to be of the same construction, 
therefore fully interchangeable. 


These drum con- 
trollers possess four 
conspicuous merits: 
Accessibility, 
Interchangeability 
of parts, 

Two methods of 
operation (Rotary 
and Straight Line 


43” *'[granic " Magnet, used to break 
loose and transport frozen pig iron. 


М 


Ani 
\ 
— 
3 
| ? , 
| H 


И 


==, : Movement). 
LIFTING MAGNETS i == : | 
In hundreds of industrial works, ES: A Work- 
steel mills, machinery factories, j 5 anship. 


en 
, 


LO L4 


iron foundries, railway work- 
shops and shipyards “ Igranic " 


Р 


Adi 


Lifting Magnets are working ' ir 
satisfactorily, reducing handl- 2—— 

ing costs and speeding up “ [granic " Drum Controller 
production. with cover removed. 


TYPE “М” MAGNETIC BRAKES. 

“Igranic” type “М” Magnetic Brakes for direct current P 

economise space and are very simple in their construction and Tee "M" Magnet; 

easy to adjust. Made in sizes up to 300 H.P. | YP* tor Direct cus. Bue 
Write for descriptive leaflets B4. 


Glasgow—50, Wellington Street. Cardiff— W estern Mail Chambers. 


Manchester—30, Cross Street. Newcastle—90, Pilgrim Street. 


Ё Ѕуапеу— 115, Clarence Street. 
ham—73/4, Exch 
кошна Bid. New Sik Melbourne—499/50!, Bourke St 


Bradford— 18, Woodview Terrace, Durban—Mutual Bidgs., Smith St. 
Manningham. Johannesburg—Brown’s Bldgs., 
| Loveday St. 


149, Queen Victoria Street, Works : 
LONDON. Eistow Road, BEDFORD. 
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The WONDERFUL 
and ONLY 


“ DICTOGRAPH” TELEPHONE 


SYSTEM ` 
has been adopted by public bodies 


in the following towns and other places 


xxxli 


Extract from the Report of Council Meeting at 
Hastings.—4Awugust 4th, 1922. 


TOWN HALL 'PHONES. 


The Finance Committee reported they had 
considered a suggestion made by the Town 
Clerk that a more up-to-date system of tele- 


phonic communication between the officials 
should be installed in the Town Hall and they 
had had before them a quotation from the 
Dictograph Telephones, Ltd., at £337 105., for 


the installation of their Dictograph inter- 
communicating system in the Town Clerk's 


County HALL, WESTMINSTER 


Department, the Mayor's Parlour, the Borough | 

Engineers Department and the Chief HASTINGS CLEETHORP ES 

Constable's Office. The Committee having | NORTH SHIELDS GATESHEAD 
MANCHESTER LAMBETH INFIRMARY 


seen a demonstration were of opinion the 
ee cr gn GE 


ST. Dunstan's HOSTEL LEwISHAM INFIRMARY 


BECAUSE THEREBY | 


they obtain departmental and executive 


| o EFFICIENCY wis ECONOMY 


We want to give them every informatien. Send for further particulars to | 


| DICTOGRAPH, Aurelia Rd. 5:7:5, 


instrument would be of great convenience and 
а Saving in the time of the officials and staffs. 
They recommended the telephone be installed 
in place of the present inter-communication 
system and that the cost be defrayed out of rate 
account.—Adopted. 


CHARLES C. GARRARD, 
Ph.D., M.I.E.E., A.Am.ILE.E. 


Second Edition, Revised and Enlarged, 1920. 
With 542 Illustrations. 


ELECTRIC SWITCH 
ANp CONTROL GEAR 


“ The book should be looked upon as a standard work, 


By 


CONTENTS. 


Materials and Manufacturing Methods — Apparatus 
for making and Breaking Electric  Circuits— Apparatus 
for Preventing a Dangerous Condition of the Current 
Flowing — Apparatus for Regulating the Amount of 
Current — Apparatus for Starting and Controlling 
Electrical Running Machinery — Low and Medium 


and no engineer concerned with the design, manufacture, 
installation or operation of electrical plant can afford to 
dispense with its aid. The printing and diagrams are 
excellent and, considering the bulk of the volume,the price 
ss most moderate."—Electrical Review. 


“The second edition of this well-known book, which was 
first published in 1916, is one of the most up-to-date and 
most useful volumes of its kind... Altogether the volume 
constitutes one of the most informative books that have so 
far been written on switchgear."—Exngineer. 


Price 25|- net. By Post 26|- 


Benn Вһотневѕ LiMiTED 
8, BOUVERIE ST. LONDON, E.C.4. 


Tension Switchboards—High-Tension and Extra High- 


Tension Switchboards — Apparatus for Protecting 
Electrical Machinery against Abnormal Electrical 
Conditions. 

APPENDICES. 


Specifications issued by the British Engineering 
Standards dealing with Switchgear — 
National Electric Code, Abstract of Switchgear Re- 
quirements — Abstract of American Standardisation 
Rules — LE.E. Wiring Rules, Switchgear, Require- 
ments of—Abstract of the Rules for the Use of Elec- 
tricity in Ships in so far as they affect Switchgear— 
Abstract of Board of Trade Regulations in so far as 
they affect Switchgear—Abstract of Factory Rules in 
so far as they affect Switchgear—Abstract of Mining 
Rules relating to Switchgear — Abstract of V.D.E. 
Rules—Standard Symbols. 
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<= FERGUSON PAILIN LTD: 


We 


у 


THE FIRST’ PEDESTAL” DRAW- 
OUT UNITS TO PASS THE TEST. 


Write for full Particulars. 


Head Office and Works: 
HIGHER OPENSHAW, MANCHESTER. 
Telegrams : '' Tension," Manchester. 
Branch Offices : 
LoNDoN—37, Norfolk Street, Strand, W.C. 2. BiRMINGHAM— Daimler House, Paradise St. 


CARDIFF—City Chambers, 47, Queen Street. NEWCASTLE-ON-TYNE— 90, Pilgrim Street. 
GLASow—35, Robertson St. (Phone: Cent. 4314). Branch Works—Marrackville, Sydney, Aus. 


Telephone: Openshaw 329. 
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SAFETY IN THE HOME 


Write for Pamphlet 221, which shows how the earthing arrangements and 


shrouding of the pins make the REYROLLE wall plug the best proposition 
for safety. The wall plug is a small item in the REYROLLE equipment, 
but it is a good sample. Careful attention to detail has made it a success, 
and is the chief factor in building’ up a status of reliability such as that 


enjoyed byall REYROLLE productions, including the largest switchboards. 


Armoured Main Switchgear for Direct 
and Remote Control. Armoured Iso- 


r | lating and Selective Devices. Protec- 

SUPER -POWER STATIONS | tive S sienna Care Balance, Leak- 
5 | age, Current and Voltage Balance, 

POWER & SUB | Self-Balance, Split Conductor, &c. 
: | Industrial Switchgear, Flame-proof 
Switchgear for Fiery Atmospheres. 


Fuses. Circuit Breakers. Switches. 
|, Switch Pillars. Motor Starters (Drum 


INDUSTRIAL | 


$ Plugs. Cable Sealing Bells and 
AND INSTALLATIONS | Dividing Boxes. 
DOMEST ic | Wall Plugs. Ironclad Switches. House 


Service and Distribution Fuse Boxes. 


^ REYROLLE 


HEBBURN-ON-TYNE. 


Digitized by Google 


Type). Distribution Gear. Charging - 


& CO. 
LTD. 
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Vickers House,Broadway, 
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Pipe Joints B | THE “PRACTICAL ENGINEER" 


are always ELECTRICAL POCKET BOOK & DIARY 
x» B Tight Joints она 


and you will 
get satisfaction 


(Twenty-fourth year of issue). 


when treated with 


, Some Special Features. | 
D | X O N S Buyers’ Guide in English, French, Spanish and Russian 


Practical Tables of Electrical and Mathematical 


PIPE JOINT COMPOUND Formulæ 
Workshop Methods and Hints 


Joints sealed with DIXON’S Lighting, Heating and Power Plants and Circuits 
are unaffected by heat or cold ; Traction, Batteries and Accumulators 
proof against rust, acids, alkalies Radio-Telegraphy and Telephony 


and corrosion; immune from : f 
the effects of hardening or “ set- Legal and Official Guide 


ting” yet—always readily | First Aid in Accidents 
opened without injury to Diary (one week to the page), etc., etc., etc. 


tools, threads or nuts. 
An Ideal size for the Pocket (54^ X 34”) 
COSTS ONLY HALF THE 


PRICE OF RED LEAD. 2/6 (cloth) 
ap ngage (or З /» in leather-cloth) 
C. R.. AVERILL (Sole Agent). 

JOSEPH DIXON CRUCIBLE CO., | 

чуен HR BINE Н. R. ELLIS, Bookseller, 


(Estasuisnep 1827.) 9 Lovell's Court, Paternoster Row, London, E.C.4 
Telegrams : “© Crucigraph, London." 
Telephone: Hof 4602. 


.. Obtainable by return of post from :— 
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UP TO l4" DIAM 
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MISCELLANEOUS ADVERTISEMENTS. 


fe. Sd. рог Rune, single column. 
(minimum, 3e.) 


CONTRACTS OPEN. 
LEGAL NOTICES. 
PARTNERSHIPS. 
AGENCIES. 


SALES BY AUCTION. 


SITUAT.ONS VACANT 


1s. per line, single column. 
APPOINTMENTS VACANT AND WANTED. 


PLANT AND MACHINERY FOR SALE AND WANTED. 
PREMISES FOR SALE, TO LET AND WANTED. 


12e. per Мой, single column. 
EDUCATIONAL 
ANNOUNCEMENTS. 
9d. per line, single column. 
(minimum, 2s. 3d.) 
SITUATIONS WANTED. 


PATENTS. 


MISCELLANEOUS. 


All announcements of this description average 10 words to a line, and must be prepaid. Replies to Advertisements can be addressed 
to the Offices to be called for, but where these replies are to be sent on to Advertiser by post, 6d. must be added for postage. 


"PHONE: 
City 9852 (5 пез). 


APPOINTMENTS VACANT. 


RANSFORMER DRAUGHTSMAN.—Applications аге 
requested for the Ei ie pim of Transformer Draughtsman with well- 
known British firm of electrical engineers. 
Applicants must have had first-class experience in the design and manufacture of 
LAB E HIGH TENSION TRANSFORMERS. 
The position would be a nency, and offers ample scope to a suitable man. 
Applications will be treated with strict confidence. 


Apply, Box No. J.Z.P., ELEC- 
TRIGIAN Offices, 8, Bouverie Street, London, E.C.4, giv full particulars of experi- 
ence. 


SITUATIONS VACANT. 


ae 


J UNIOR ENGINEER WANTED for Shift and General Work 


in 20 000 kW. E.H.T. Generating Station in the north. Applications are desired 
from men who have bad a scientific college training and also practical experience, who 
are keenly interested in the results of their work, and possess initiative and ingenuity. 
Apply, stating age, qualifications, experience, etc., to Box No. J. Z. R., ELECTRICIAN 
Offices, 8, Bouverie Street, London, E.C.4. 


BUSINESS FOR SALE. 


RENCH EXCHANGE IS LOW. 
Now ів the time to establish yourself in business in France. 


AN ELECTRICAL BUSINESS 
in a good industrial region is 


FOR SALE. 
Good prospects for enterprising firm. 
Large workshop, well supplied with machines and tools, electric power and gas. 
Comfortable residence near workshop, low rent. 


WILL SELL FOR £1000 ONLY. 


Write to :— 
- L. LETREGUILLY, 


VIRE, CALVADOS, FRANCE. 


WANTED. 


WANTED, copies of THE ELECTRICIAN, annual Textile 
Number, February 24th, 1922; November 5th, 1920.—BENN BROS., LTD., 
6-8, Bouverie Street, E.C.4. 


FOR SALE. 


CEILING ROSES. CUT OUTS. CEILING ROSES. 
20 000 DOZ. Cream Porcelain Ceiling Roses, 


case lots of five gross, 1s. 6d. per doz. 
10,000 doz. Cream Porcelain Cut-outs, іп case lots of five gross, 18. 6d. per doz. 
8 cases containing five gross and 50 cases containing four gross. When ordering 
please state quantities. 
Samples will only be sent on receipt of 2s. to cover cost of postage and packing. 
Cash with order. 


For further particulars apply to :— 
A. PECKSTON, LTD., 


42, Wilson Street, Middlesbrough. 


in 


Tel. Address : Tel: 1059 
** Evlec, Mbro.” Two таа 


OTOR-GENERATOR, by Newton Bros.; motor 220 


volts, 62 amps.. 1 000 revs, rating cont.; generator, 90 volts, 90 amps., 
1 OOO revs., rating cout. Complcte with starter, reducer, voltmeter, and ammeter. 
Condition new. £65, free on rail.— DICKSON KROTHERS, Graham Street, Dundee, N.B. 


THE “ELECTRICIAN” ADVERTISEMENT DEPARTMENT 
8 Bouverie Street, Fleet Street, London, E.C 4, 


WIRE i 
** Benbrotric Fleet London." 


RANSACTIONS of the Institution of Electrical Engineers 


from 1890 to 1922 for SALE.— Particulars from ZETA, ELEOTRICIAN Offices. 
8, Bouverle Street, London, E.C.4. | 


HREE 40 н.р. 440 V Compound wound DYNAMOS, 


by Crompton. 
T wo 25-30 H.P. MOTORS by The English Electric Co., 440-460 V. 
Three 5 B.P. Totally Enclosed MOTORS, by Maudsleys, 220-230 V. 
THOMAS BARTON, Electrical Engineer, The Electric Works, Blackburn. 


OR SALE, two Second-hand Transformers, 3-phase, 


transform down to 2 000 V, 2-phase.—The Masta Steel Works, Ltd., Watery 
Street, Shettield. 


NJ 


() KW “ Keighley-Holmes” Paraffin Electric Generating 


Set, 220 volts, D.C., 91 amperes, with static balancer for 3-wire system 
complete with all accessories ; brand new. Maker's price £900. Our price only £370. 
. W. FARROW & Sons, Spalding, Lincs. 


g 


ALTERNATORS 50/80 kW Brand new “ Siemens ” 


200/520 V, three-phase, 50 periods, complete with exciters. Only £143 each, 
Ironclad switchboards if required.— E. W. Farrow & SONS, Spalding. 


ENERATING SETS.—Two new 50 kW Siemens 


Generating Sets, one direct current, one alternating current, 8-cylinder 

Aster petrol or paraffin engine, water tanks, switchboard and fittings. To sold 

= о prices to clear.—THE BUTE WORKS SUPPLY Co., LTD., Cynjric Buildings, 
ardiff. 


YNAMOS.—One Direct Current Dynamo, 40 amps, 


200 volts, by Keighley Electrical Engineering Company, with switchboard 
To be sold at low price to clear.—THE BUTE WORKS SUPPLY Co., LTD., Cymri 
Buildings, Cardiff. 


€ 


OTORS.—One new 15 н.р. Electric Motor and Starter, 

440 volts, S-phase, 50 cycles, 940 r.p.m., squirrel cage, by British Westing- 

house, Manchester. To Le sold at low price to clear.—THE BUTE WORKS SUPPLY 
Co., Ltp., Cymric Buildings, Cardiff. 


trol or paraffin, 80/550 volta D.C. and A.C., at specially low prices.—E. W. 


5() K.W. GENERATING SETS.—New “ Aster-Siemens,” 
Развой AND Sons, Spalding, Lincs. 


OR SALE.—Offices without a copv of the ‘ Electrician’ 


Electrical Trades’ Directory for 1922 are without the enly publicatien thas 
eoatains a complete Trades’ Direetory of the Electrical Industry. 1,450 pagea, 
60,000 Price 25а. net. Postage (inland) 1&—Bz*x*x BROTHERS, LTD. 
8, Bouverie Street, London, B.C.4. 


OR SALE.—Particulars and Valuable Statistics relating 
to ever 1,750 British Colonial and Foreign Electricity 8u Undertakings are 
given in the 1922 Edition of the " Eleetrician " Tablee. ey ^ limp eloth, pries 
108. net. by pest 10s. 8d.— Bun BROTHERS, LTD., 8, Bouverie Street, London, R.C.4. 


PATENTS, TRADE MARKS & DESIGNS 


IN ALL COUNTRIES. 


LEWIS WM. GOOLD, CHARTERED PATENT AGENTS, 


British Members of the American Patent Law Association and of the [Institute of Patent 
Attorneys of Australia 


INCORPORATING: 
ROWLAND L. GooLD, 


J.C.1. P.A., C. !. MECH.E. F.C.I. P. A., F.C.8., A. I. A. €., А.І. 2.6 
Telegrams : '' Diplomacy," B'ham. Telephone: Central 2700 
Б CORPORATION STREET, BIRMINGHAM 


Lewis Wm. Соохо, 
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NOW IS THE TIME FOR BUYING 
ELECTRIC FIRES 


Send for Lists. Stocks held. 


BELCO Ltd., Windsor House, KINGSWAY. 


Telephone: Regent 4912. 


ШООДО 


THE ELECTRICIAN 


ELECTRICAL TRADES DIRECTORY 


1922 


THE BLUE BOOK 
hs, ELECTRICIAN Hi [E — ИСАН 
DIREC ony || | acta tws] рше 
ND HANDBOOK || |} | AND HANDBO 3 1! The Recognised Work of Reference for the Electrical Industry. 


1,450 pages. 50,000 entries. Eight Distinct Divisions. 


Price 25 | = pet. 


By Post 26]- (inland only) 


NENNEN ACCURATE. UP-TO-DATE. 


crs Em} EXCLUSIVE. 
Send your Order NOW to— 


ANNUALS DEPARTMENT 


BENN BROTHERS, LTD., Proprietors & Publishers, 8, Bouverie Street. London, E.C.4 
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The E.CM. Hand Rope Gripper 


gives ordinary lifts all 
the safety features of 
the best electric lifts 


HE safety electric fock, which has given 
electrically operated fifts a degree of safety 
never achieved by any other means, is now 
available for non-electric lifts. The Е.С.М. 
Hand Rope Gripper which has made this 
possible can be fitted to any type of non-electric 
lift. This simple device is the product of 
30 years experience of high-grade lift 
construction and conforms with all Home Office 
requirements. | 


Send for descriptive leaflets and full particulars. 4 
Architects, builders, contractors, elc., are gladly assisted by 


Etchells, Congdon & Muir Ltd. 


ANCOATS, MANCHESTER. 


“NONPAREIL” AUTO-TRANSFORMER STARTERS ARE FIRST CLASS 
PRICES LOWER. QUALITY HIGHER. 


ALL TYPES of A.C. STARTING GEAR manufactured by 


C. FRANKLIN TUBBS, 


CARLTON MILLS, 
Telegrams : NONPAREIL. LEEDS Telephone : 25220. 
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Photograph shows facility with which 
Drum can be removed and replaced 
xm. without disturbing alignment. 
AY. уҹ 


Alignment is maintained by 
Spigot on Top Plate. 
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Unusually Large diam, Drum. 


To remove Drum 
slacken back the four 


corner bolts on Top Plate Heavy Hinged Type Fingers 


fitted with renewable Tips, 
Pressure on Tip is 
maintained by Compression 
Spring. 


Quick Re!easing 
Cover Catches. 


» 


f t» Blow-out Coils and 
Pem Indestructible 

di f," Arc Shield 

f mounted on 


Mica Insulation. _— ^ pivotted Arm. 


Ample space 
inside Controller 
for Cables. 


Arrangement for cables to enter at 
bottom, back or side of Case, also 
glands for lead-covered or armoured 


Patent Self Aligning and Adjustable cable and adaptors to receive screwed 
Ball Thrust Bearing. conduit are fitted to suit customer's requiremen.. 


Sole Makers : 


The Electro-Mechanical Brake Co., Ltd. 
West Bromwich, England. | Established 1908. 
Telephones : 291/292 West Bromwich. Telegrams: '' Brakes," W.B. 


STEEL CASE CONTROLLERS - 
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at 
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A Few Examples 


of our 


MOTORS 


We are prepared to consider applica- 
tions from firms of standing for exclusive 
agencies, 


. 
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ASH &HART, 


70 Victoria Street, London, S.W.1 


Telegrams : — 


ENGASHAR, SOWEST, LONDON. 


Tele -hone :— 
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Victoria, 7177. 
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i WE Of ihe Problem 


BARE WIRE INSULATION 


HERE is the perfect fire- 
pro.f, flexible Insulation 
for Motor Starters, Regulators, 
Controller Resistancers, etc., etc. 


"FISH-SPINE" 


(Regd. Trade Mark) 


BEADS 


are a British-made Product and 
are supplied to 


The Admiralty 

and 

Leading Manufacturers 
of Electric Fires, Cookers, 
and all aliied apparatus. 


' * Fish-Spine " Beads afford the 
most satisfactory methods ever 
devised of dealing with Bare 

Wire Insulation. 


Why not write to-night for Samples 
and (if desired) full technical Data? 


DELIVERIES EX STOCK. 


TAYLOR, TUNNICLIFF & CO., Ltd. 


" INSULATORS OF QUALITY" 


Eastwood, Hanley, Staffordshire. 
‘Grams ; ** Eastwood, Hanley.” "Phone ; Cent] 2. 
GLASGOW : LONDON: 


74, York Street. 
"Phone: Cent 1791. 


110, Cannon Street. 
“Phone : City 6620. 
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Distinctive 
Appearance, 
Utmost - - 
Efficiency, 
Durability 
and Utility, 


PATTERN '* К” 
This is an attractive | 
model for use in drawing points of merit 
rooms, etc. It gives four which sell 
degrees of heat and effici- the fire. 
ntly warms large rooms. 
HAVE YOU SEEN THE NEW ELEMENT IN 
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ULL FIRES 


SULLIVAN LTD., 


= ve NCHESTER ESTER HOUSE, E.C.2. Phone : AVENUE 4871.. 
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The illustration 
shows а 2-ton 
Wellman J. Smith 
Owen Wharíside 
Crane operated 


by B. T.H. Motors 


В.Т 


‚Н. Products 


Steam Turbines 


Turbo- 
Turbo-Exhausters 


Generators, 
A.C. and D.C. 
Rotary Converters 


Motor Generators : 


: Phase Advancers 
: Slip Regulators 
: Switchboards 


: Industrial : 
: Switchgear : 
? Motor : 
: Control Gear : 
: Motors, : 
: A.C. and D.C. : 


i Ship Propulsion 


i Magnetos 

: * Fabroil " E 
: Silent Pinions : 
: Fow Meters for : 


Steam, A'r, 


: Water and Oil ; 
: Wireless : 
: Equipment : 
: Lighting Fittings { 


: Mazda Lamps, 


acuum and : 


Gasfilled 


Compressors 


: Equipment A 
; Electric : 
: Locomotives : 
: Train Equipments : 
: Tramway Motors : 
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Electrical Equipments 
of every description 


Crane Motors and 
Control Gear. 


B.T.H. Motors—motors which 
have proved their reliable 
qualities under the most severe 
conditions of service—can 
supplied in every size and for 
every crane duty. 


In addition, this Company 
manufactures Motor Control 
Gear for every type of crane— 
for the simple requirements of 
overhead travellers or for the 
more exacting duties of Steel 
Works, Ladle, Floating and 
Dockside Cranes. 


000000080000 90900080 


Hand or automatically operated 
control gear can be supplied 
with any interlocking or pro- 
tective devices required, and 
rheostatic or potentiometer 
dynamic breaking control can 


be incorporated for both 


accelerating and decelerating 
service. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works :: 


: Rugby, England. 
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USCO 
AUTOMATIC ASH REMOVAL PLANT 


VIEW IN BOILER HOUSE BASEMENT, SHOWING ASH CONVEYOR INSTALLATION. 


THE WATER-FILLED TROUGH PROVIDES AN AIR SEAL TO THe COMBUSTION CHAMBERS. THE ASH FALLS FROM THE GRATES 
INTO THE TROUGH, AND THE CONVEYOR WHICH IT CONTAINS REMOVES THE ASH AUTOMATICALLY AND CONTINUOUSLY. 


IN THE EVENT OF THE MAIN CONVEYOR BEING STOPPED THE ASHES ARE WHEELED INTO THE SUMP OF THE STAND-BY 
ELEVATOR. 


UNDERFEED-STOKER CO..=LTD. 


COVENTRY HOUSE, SOUTH: PLACKE; LONDON, 10.2 


Manufacturers of 


TRAVELLING GRATE STOKERS, UNDERFEED STOKERS, 

AIR HEATERS, PULVERISED FUEL EQUIPMENT, 

IMPELLED DRAUGHT PLANT, COAL AND ASH HAND- 
LING PLANT, CO, THERMOSCOPES, ETC., ETC. 


THE ELECTRICIAN - 


ESTABLISHED 1861. 
THE OLDBST WEEKLY ILLUSTRATED JOURNAL OF 


Electrical Engineering, Industry, Science and Finance. 


No. 2328. [ы Sex] FRIDAY, DECEMBER 29, 1922. Prepaid Subscription U,K.. £1 5 — Price 15 
CONTENTS. 

NOTES OF THE WEEK 729 American Comment on British Undertakings.. 754 
PESSIMISM IN ENGINEERING ; .. 733 Legal Intelligence , a 754 
The Driving of Handling Machinery. By H. Blyth. Illus- Calcutta Public Utilities. 754 
trated . .. 734 East Midlands Electricity ‘District 754 
High Tension Cables Discussed i in Birmingham - .. 737;  Wind-Driven Lighting Plant 754 
A Gasworks Electrification. By H. C. Widlake. Illustrated 738 Electricity Supply 755 
Coal Handling and Electricity SUPP: ш С. F. Zimmer. The Dissipation of Wealth 756 
Illustrated ' . 742 Electric Traction . 756 

The Confessions of a Mere Buyer - .. 747; Empire Exhibition Inquiry 757 
The Manchester тозсо Station. Illustrated .. .. 748 Imperial Notes 757 
Reviews 2 i е7 .. 749 Business Items 757 
CORRESPONDENCE . T ed T T T .. 750 Psychology and Suction Sweepers 757 
Henley Publications ; 750 Wireless Notes ў 757 
The Permanence of Civilisation and its Relation to Citizenship 750 А Progressive Newcastle Firm .. 758 
Electric Lamps in Mines .. T T .. 751 Telegraph and ТРИЕ News.. 758 
Association of Engineers-in- Charge 751 Institution Notes. 758 
'* Who's Who in Engineering ” .. es "D E .. 751 Personal Items 758 
What Our Manufacturers are Doing .. - T .. 752 Companies’ Meetings, Reports, etc. 759 
'* Workslite " Reflectors. Illustrated ae X .. 7432 Foreign Notes... 759 
Osram Automobile Lamps  . ME т" .. 7532 Tenders Invited and Accepted . к з .. 760 
The Marconiphone and My thology. Illustrated 752 Annual Tables of Constants .. id He ime .. 760 
A Lamp Locking Device. Illustrated 752 Commercial Intelligence. у - va ws . 2761 

“ Falco ” Fires. Illustrated .. 753 Forty Years Ago.. = 2% a .. 761 
G.E.C. Delivery Service. Illustrated ps .. 753 Prices of Metals, Chemicals, etc. IE - г 761 
Catalogues, Price Lists, etc. .. x is МЕ .. 753. Patents Record 762 
South Amcrican Developments .. .. 754 Arrangements for the Week 762 


Notes of the Week. 


“ The Electrician " Competitions. 

We take this opportunity of reminding our readers that 
drawings of THE ELEcTRICIAN All-Electric House, and the 
conditions of the competition for providing this house with 
the best possible wiring scheme, will be published in our 
next issue. These plans and conditions will be reissued 
in pamphlet form, and intending competitors are requested 
to obtain copies from us. This will be essential in order that 


each scheme sent in may be based upon the same house.. 


Readers who are not subscribers, either direct or through 
newsagents, are requested to make early application for 
next week's issue, as the number of copies is limited, and 
we shall not be able to reprint. We also remind our readers 
that the last date upon which entries can be received is 
Thursday, March 29th, 1923, the day before Good Friday, 
but that ideas and schemes may be submitted at any time. 
In fact, as far as the judges are concerned, the higher the 
diversity factor the better. We have received a complaint 
that we have started these competitions at the busiest 
season of the year. But we would point out that plenty 
of time 1s given. The busiest man always has the most time ; 
and there are sure to be several wet Sundays between now 
and March 29th. Our advice, therefore, is to go ahead ! 


Materials Handling—The Economic View Point. 
This issue of THE ELECTRICIAN is our sixth annual 
Materials Handling Number. It is interesting to compare 
the contents of this issue with those that have preceded it. 
In them we have covered a great deal of ground, dealing at 
one, time and another with the history of the apparatus, with 


crane, capstan, telpher and magnet design, and with the elec- 


trical equipment for their safe and economic operation. In 


this issue we become, at least temporarily, much more special- 
ised. The three articles which we publish all deal, from almost 
the same aspect, with the same subject : the supply of fuel 
to works where its encrgy is converted into either elec- 
tricity or gas for distribution to either small or large con- 
sumers. Of the importance of this subject there can be 
no question. To increase the use of any commodity its 
production must be cheapened, or, in other words, the labour 
costs connected with that production must be reduced. 
This can be done in no better way than by the use of 
electrically-operated machines. The present state of our 
knowledge of this application of electricity is well sum- 
marised in our articles this week, and they should form, 
as the contents of our other special issues do, a useful work 
of reference. 


Modern Requirements in Street Lighting. 


THE question of street lighting was discussed before the 
Illuminating Engineering Society, ina paper presented by 
Mr. A. P. TROTTER in 1913, and it was a pleasure to find him 
presiding over the December meeting at which the same 
subject was discussed. On this occasion the proceedings 
were opened by Mr. Haypn T. Harrison, who justly 
remarked that public lighting had been neglected by 
authorities in this country during recent years. Mr. 
HARRISON emphasised the desirability of spacing posts 
at shorter distances, seeing that the value of the minimum 
illumination depended so greatly on the relation between 
the distance apart and the height of suspension. With 
the relations now prevailing very powerful lamps were 


730 


needed, and some mode of accentuating the light at angles 
slightly below the horizontal, such as that adopted in the 
author’s ‘longitudinal system,” became necessary. 
Standards in the United States. | 

REFERENCE was also made to the standards of illumination 
suggested in the United States, and it was shown that these 
agreed closely with those recommended by the Joint Com- 
mittee in this country in 1913. It was therefore regarded 
as surprising that in American practice the method of 
specifying candle-power of lamps, instead of the minimum 
horizontal illumination, is adopted. This remark led to an 
explanation from Dr. CLAYTON SHARP, who is now on a 
_ visit to this country from the United States, and who 
opened the discussion. Dr. SHARP gave a most interesting 
account of the complete tests undertaken in America, a 
special section of road being set apart for experiments and 
for detailed tests not only of illumination, but of glare 
and “ capacity to reveal " small objects on the roadway. 
Intensity of illumination, it was pointed out, is only one 
of many factors in street-lighting ; in any case, the low 
minimum illuminations met with in streets are difficult 
to measure accurately and are liable to be much affected 
by climatic and other conditions. 

Street Lighting and Safety. 

WHATEVER view one may take of these alternative methods 
of specifying street lighting, its importance in the interests 
of safety can scarcely be doubted. Mr. L. GASTER, in 
a supplementary contribution to the discussion, gave an 
interesting account of experiences of the street-darkening 
period during the war, which is recognised to have had a 
material influence on the number of accidents. Confir- 
matory data on this point are obtainable from certain 
American tests. Mr. FRANK BAILEY pointed out one aspect 
of public lighting that is insufficiently appreciated—its 
value in facilitating passage of traffic in crowded streets 
and avoiding the necessity for costly extensions and altera- 
tions. In many narrow streets in the City where traffic 
conditions are notoriously bad, the cost of structural 
alterations is practically prohibitive. But a welcome relief 
might be gained by improved street-lighting, which has 
such an important influence on the rapidity of movement 
of vehicles. 

How to get Rid of Motor Headlights. 

BETTER public lighting would contribute to relief from 
accidents in another way—by making less necessary the 
powerful motor-headlights which are regarded as one of 
the greatest inconveniences to traffic at the present time. 
Lighting inspectors from various provincial cities also took 
part in the discussion. One of the most interesting contri- 
butions was that of Mr. H. L. THomson, chairman of the 
Lighting Committee of the City of Westminster, who 
suggested that more might be done to improve public 
lighting by the use of lamps in ornamental lanterns on 
brackets outside public buildings. So much attention 
is given to the utilitarian aspects of street lighting that 
its value in revealing surroundings and producing a pleasing 
impression by night is apt to be overlooked. The co- 
operation of architects would here be useful. We need 
not merely a '' brighter London," but a London in which 
all'the light provided in the streets is used to the best 
possible advantage. 

The Utility of Theory to the Practical Man. 

THE presumed conflict between “practice” and 
"theory " is as old as the hills. In actual fact there 
should, of course, be no such conflict. But in order that 
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this should be so the two terms require to be properly 
defined. Capt. RrALL SANKEY, in his recent Presidential 
Address before the Junior Institution of Engineers, 
suggested the following definitions: '' Theory—a mental 
scheme or conception of something to be done, or of a 
method of doing it; a systematic statement of rules or 
principles to be followed. Practice—the action of' doing 
something ; method of action or working. The habitual 
doing or carrying on of something; an habitual way or 
mode of action." If these definitions are accepted, mistrust 
of theory is certainly wrong, for even the “© practical man " 
is wont to rely to some extent on the “rule of thumb," 
which is essentially based on theory. This is not to say - 
that “ rule of thumb " is without utility. But it becomes 
dangerous when the user does not understand the principles 
on which it is based, and especially precarious is the use of 
formule that are imperfectly understood. Another illustra- 
tion of a widely held fallacy is represented in the familiar 
saying that a thing is “correct in theory but wrong in 
practice," or vice versa. When such an apparent contra- 
diction is met with we may be sure that either the theory 
or the practice is wrong. Yet it should not be assumed 
that because a theory requires modification from time to 
time itis useless in practice. A theory is merely an attempt 
to crystallise the results of experience. As new facts come 
to light it may need to be remoulded. There is no harm in 
this. The harm is in continuing to hold theories that 
experience shows to have lost their usefulness with the 
advance of knowledge. 


Some Divergencies between Theory and Practice. 


GAPT. SANKEY also gave some interesting instances of 
problems in which theory and practice were originally 
considered to be in conflict. His personal experience of 
the use of electrotyping at the Ordnance Survey for making 
engraved copper plates of maps was illuminating. From 
1847 onwards the process was carried out with Smee cells. 
It was suggested that a dynamo would be more suitable, 
but in 1883, after a year's trial, the result was absolute 
failure. The engineer of the firm experimenting dismissed 
the matter by saying that the new method was all very well 
in theory but would not work in practice. Capt. SANKEY, 
however, soon disproved this. It was discovered that 
constancy of current was an important factor. By driving 
the dynamo from a high speed engine and taking specia[ 
pains with the governing, the practice was successful and 
the method is used to this day. 


Ca' Canny in Theory and Practice. 


ANOTHER illustration given related to one of the oldest 
of trades, the laying of bricks. Mr. FRANK GILBRETH, by 
using a moveable platform on which bricks and properly 
tempered mortar were placed side by side, showed that 
the motions involved in bricklaying could be reduced from 
18 to 5 and the number of bricks laid in a given time 
quadrupled. But the practical man refused to avail 
himself of this improvement, simply because such an 
increase in output was not desired! The fallacy of 
" soldiering " or ' hanging it out” still persists as а 
powerful obstacle to the application of theory in practice. 
Capt. SANKEY also quoted the experience of Mr. BORLASE 
MarruEWs, who showed how, contrary to established 
ideas, hay could be stacked in a wet state and dried by 
penetration of the mass by heated air, and the Diesel 
engine, which was a remarkable example of a development 
of a purely theoretical idea by "''theoretical-practical "' 
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engineers. The lesson is, therefore, that both theory and 
practice have their uses and must not be considered 
antagonistic but mutually useful. 


Electricity Supply in Victoria. 

THE State of Victoria was one of the first to recognise 
the importance of a good and cheap supply of power by 
setting up an Electricity Commission to control the genera- 
tion and supply of electrical energy, and to investigate 
existing sources of power. These powers have since been 
greatly enlarged by Act of Parliament, and at present the 
Commission possesses the right to generate and supply 
electricity in bulk, and in some cases in retail for power 
and lighting purposes. These extended powers are not 
viewed with much favour in local municipal circles, and 
strong opposition is being offered to the incursion of the 
Commission into the business of retail supply. 


The Commission's Report. 

In the report of the Commission for the last financial year 
it is stated that at the end of the period there were 87 
electricity undertakings in the State, and of these 53 were 
owned by municipal authorities and the remainder by 
private companies or persons. In over 75 per cent of the 
cases the system of supply is d.c., two or three-wire ; but 
there are ten three-phase and ten single phase 50-cycle 
undertakings. The majority are, of course, small, and 
only thirteen undertakers can boast of more than I 000 
consumers ; though the Melbourne Electric Supply Co. has 
over 52 000 connections. As in other countries, many of 
the supply authorities had to ask for sanction to raise 
their charges in order to cover the increased expenses for 
fuel and wages. Some of the small rural undertakingt 
have been allowed to charge from Is. to Is. 3d. a unit, bus 
we notice that in the seven new orders approved by the 
Commission during the year the maximum charge for 
lighting has been fixed at 1s. and for power at 6d. An 
interesting system of licensing wiremen, after examination, 
has been in force in the State since April, 1920, and 1 665 
licences have been issued ; of these, I 017 are in Grade A, 
319 in grade B, and 329 in Grade C, and 580 permits have 
also been issued. It is satisfactory to learn that the rules 
of the Commission are having a good effect in regard to 
workmanship and class of material used, and better results 
are anticipated in future. 


Progress at Morwell. 

THE electricity supply, briquetting and coal supply 
branches, including the development of the Morwell brown 
coal scheme, constitute the most important part of the 
Commission’s activities. The tenders for the generating 
plant, transformers, switchgear and transmission line, have 
been let, and work is proceeding. There will be five 12 500 
kW turbo-generators, designed to run at 3 000 revs. per 
min. ; steam will be supplied at a pressure of 250 lb. per 
sq. in., super-heated to 630? F., and the turbines will be of 
the impulse type. The transmission line will be of steel 
reinforced aluminium on galvanised steel towers. In order 
to provide for the power requirements of the Melbourne 
area, by May, 1923, a second steam-driven station is being 
equipped at Newport, with two turbo-alternators, four 
watertube boilers, and other plant. At the Newport 
terminal station there will be a 12000 kW frequency 
changer to serve as a link between the Morwell system 
operating at 50 cycles (the standard for the State), and 
the 25 cycle supply of the Newport railway power house. 
The Commission is engaged on an interesting scheme, which 
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wil have a stimulating effect upon the industrial future 
of the country, provided the conflict with local authorities 
over distribution rights does not become acute and the 
business is not spoilt by the politicians. 


Russian Power Stations. 

CREDIT must be given to the Soviet Government for 
their ambition to possess, and their «nergy in pushing on 
with the construction of, a series of large generating stations 
and main transmission lines. They have a high apprecia- 
tion of the value of electric power for industrial purposes 
and, notwithstanding the difficult economic situation, the 
first of the regional power stations which are to be erected 
under the scheme prepared for the Government by a 
committee of engineers has been put into operation. This 
power station is at Kashira, on the River Oka, and at 
present it has two 6000 kW, 3000 V, 50 cycle, turbo- 
generators, but ultimately the capacity will be 40 000 kVA. 
There are seven boilers of a total heating surface of 36 740 
sq. ft., which use the local low grade brown coal as fuel. 
As this fuel contains from 55 to 60 per cent. of ash and 
other useless elements, careful attention has had to be paid 
to the stoking arrangenients. Each of the boilers is 
equipped with economisers; in the boiler room are the 
feed water heaters and four pumps (two electric and two 
turbo), and three electric motor-driven blowers supply air 
to the grates. 


The Transmission Line. 

FRoM Kashira to Moscow, where electrical energy is 
delivered at r05 ooo V, is a distance of about 81 miles. 
Lack of suitable materials necessitated the use of hastily- 
improvised substitutes, and many types of line towers 
and insulators have been pressed into service. Single 
phase 4000 kVA delta-star connected transformers raise 
the voltage from 3000 to 115 000 for transmission to 
Moscow, where it is reduced to 6 600 V for local distribu- 
tion. The transmission cable is stranded copper, with 
a cross-section of o.1I sq. in. The transmission line runs 
close to the highway, and to ensure rapid repairs six 
stores, with stocks of small line apparatus, have been 
established at intervals along the line. Much of the 
material employed, although only of a temporary character, 
is of native manufacture, as the Russians insist upon 
the use of home products, but the generating plant, trans- 
formers and insulators came from Switzerland or America. 
There appears to be little of an exceptional character 
about the scheme, but credit must be given to the engineers 
for their ingenuity in overcoming economic difficulties. As 
the industrial situation improves, as it assuredly will, 
there should be many similar examples of Russian engineer- 
ing enterprise, and it would be well if developments were 
carefully watched by our manufacturers. 


Hydro-Electric Power and Irrigation. 

THE proper utilisation of the water power of India for 
the good of the industries of that country is a subject which 
is always of interest. Among the schemes which it is hoped 
will come to early fruition is that at Renala in the Lower 
Bair Doab tract of the Triple Canals in the Punjab. The. 
interesting thing about this scheme is that the water power 
will primarily be used for pumping water by electrical means 
through canals and distributing channels for irrigating 
some 40 000 acres of highlands unirrigable by gravity. А 
concession has been granted to Sir GANGA Кам by the 
Government of India, and though steam-driven pumps are 
being used temporarily, it is hoped that an extensive hydro- 
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electric scheme will be in operation by the end of 1923. 
The land in question is not only high and unirrigable by 
flow but is irregular in level. It has had to be divided into 
a number of plots, each supplied from an individual 
pumping station. The generating station is equipped with 


five 220 kW horizontal units, the net operating head is only . 


IO ft. On two short lines the transmission voltage is 
3 300 V, while on the trunk lines itis ІІ 000 V. Altogether 
there is about 30 miles of line. We are glad to say that in 
this interesting scheme English firms— Vickers, the Metro- 
politan-Vickers Electrical Co and the English Electric 
Co.—have been associated 


Smoke Abatement. 

Ir will be generally agreed that the abolition, or at all 
events the abatement, of the smoke nuisance would be 
most desirable, but we question whether the Smoke Abate- 
ment Bill, which was introduced into the House of Lords 
in the last session, would effect much of an improve- 
ment. It appears to have been directed against factories 
and industrial works, and Government establishments, 
rail and road locomotives, river steamers and private 
dwelling houses were for some reason excluded. The 
present is not the time to adopt harassing legislation 
against any branch of industry. We therefore hope 
that electricity authorities and all others who may be 
affected will offer an organised opposition to the measure 
if it be, as appears likely, reintroduced in anything 
like its old form. The schemes for the reorganisation 
of electricity supply will in due course provide an effectual 
remedy for the smoke nuisance without recourse to 
legislation, but if the Bill should by any chance become 
law some supply authorities might find themselves com- 
pelled at the bidding of fussy local authorities to make 
alterations in plant at a heavy expense. Moreover, in 
times of industrial strife, suitable fuel might not be avail- 
able, and an intolerable situation would then be created. 


Some Details of the Measure. 

For instance, Clause т substituted for '' black ’’ smoke 
as the cause of nuisance, '' smoke grit, soot, ash and gritty 
particles," and the fines were increased tenfold. As a 
defence, the “ best practicable means for preventing the 
nuisance " may be pleaded. Hitherto it was a sufficient 
answer to prove that a particular furnace was constructed 
so as to consume its own smoke, and that it had been 
properly attended to by workmen. There is a singular 
absence of definition and a want of clarity in the provisions 
of the Bill which, coupled with the contemplated extension 
of the lists of noxious gases by means of administrative 
orders, would make it a highly dangerous piece of legisla- 
tion. Therefore, we suggest that the views of all those 
affected should first of all be obtained, and then the Bil] 
could be amendcd so as to render it innocuous. With 
a few amendments and extensions, it could be con- 
verted into a measure which would advance the cause 
of smoke abatement, but in its present form it is more 
likely to do harm than good. 


Road Transport in Rural Areas. 

THE paper on “ Passenger Transport by Road in Rural 
Areas " which was read by Mr. SIDNEY E. GARCKE before 
a recent mecting of the Institute of Transport contains 
some interesting matter. For the author contends that it 
is doubtful whether present day motor omnibus service is 
suitable for long distance passenger traffic, thus rather 
contradicting recent statistics, which show that the 
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competition is almost crippling in some districts. But 
whether this is so or not, we agree there is much to be done 
as regards better co-operation between rail and road 
passenger interests. In the case of rural services the 
infrequency of service is likely to continue to be a difficulty, 
There is also the problem of dealing with a sudden overload. 


The rural omnibus proprietor is constantly trying to 


enlarge his vehicle. But on many rural routes double-deck 
designs are impracticable, and there are other obvious 
limits to what can be effected. We notice in this connection 
the interesting suggestion that trailers might be permitted. 
Mr. GARCKE also suggests that the time is now ripe for the 
first text-book on road passenger transport. He considers 
that the present chaotic system involving a multiplicity of 
small concerns is highly disadvantageous to the industry. 
Apparently, Great Britain is the only country where a 
proprietor may place a public conveyance on the road 
without any regard to present services and, in rural districts, 
entirely without a licence or any restriction whatever. 
The older an engineering development becomes, the slower 
the progress. The locomotive now only changes from 
year to year in an imperceptible degree, and tramcar design 
is almost stationary. On the other hand, the design of the 
motor-omnibus has been revolutionised during the past ten 
years. Butit is very doubtful whether the motor-omnibus 
of to-day will be out of date ten years hence. Incidentally, 
no reference is made to the electric vehicle, which is not as 
it should be. 


Trade Unions. 


THE somewhat belated Report by the Registrar of 
Friendly Societies on Trade Unions contains a good many 
points of interest generally ; also one or two relating specially 
to the electricity supply industry. The Report, however, 
only comes up to December 31st, 1920. As a general point 
we note that the prodigious number of individual unions is 
still increasing, numbering now 726, with an aggregate ` 
membership of over seven million members. As regards 
the electricity supply industry, the list shows the Electrical 
Trades Union with a membership of 57 292. This, of course, 
includes the contracting industry and members in allied 
businesses. The E.P.E.A. are shown with a roll of 4 156 
members—these are, of course, mainly in the supply 
industry. We see, too, the clerical union still in being— 
namely, the Electricity Supply Commercial Association, 
the membership being given as 1745. This Association 
was at one time a constituent of the National Joint Board 
but retired, under pressure, some little time ago. 


Mental Blinkers. 

WE read in the “ Daily Herald" a curious pledge taken 
by certain Trade Unionists who are evidently not going to 
run the risk of being influenced by opposite views or 
misled by insidious capitalist journalists. The announce- 
ment runs thus: '' London South-Eastern members of the 
Electrical Trade; Union have pledged themselves not to 
purchase any daily paper other than the “ Daily Herald.”’ 
Mr. Hamilten Fyfe ought to be flattered by such pledged 
devotees. But a rash vow, surely! What about after- 
noon “‘ Specials " with the latest football, to say nothing 
of equine performances on which spare bobs have been 
placed ? Still, this mental self-denial so far as dailies are 
concerned will still allow the Trade Unions to browse on 
weeklies and quarterlies, and on, too, we are pleased to 
say, the Electrical Press ! 
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Pessimism in Engineering. 
This is perhaps hardly the season to enter into a dis- 

cussion, philosophical or otherwise, on the place of pessimism 
in engineering. Nevertheless, we are led to do so by a 
perusal of two papers dealing with the same subject that 
have recently been received. One of these is on “ Boiler 
Plant Efficiency,” and was read by Mr. W. M. SELVEY 
before the Manchester Association of Engineers. The 
other by Mr. Davip BROWNLIE is on “ The Scientific Control 
of Steam Boiler Plant,’’ and was published in the Annual 
" Number of the “ Paper Maker." 

In the electrical industry, as a supply engineer rightly 
said the other day, it is generally realised that the two 
“ ends " of the system are those to which it is of economic 
importance that the most attention should be paid. That 
is the dual problem : How best to sell electricity and how 
best to utilise the heat energy in the coal which is employed 
for its generation. In the same way as the scrap-heap is 
the most interesting part of the works to the expert manu- 
facturer, the boiler house is the most interesting part of 
the station to the progressive supply engineer. And as the 
enormousness of a problem naturally induces pessimism, 
so do the papers of Mr. SELVEY and Mr. BROWNLIE, by 
showing how little has been done and how much remains 
to be done towards real efficiency, bring about the same 
state of mind. 


Nothing Much Done in Twenty-five Years. 

Mr. SELVEY begins with the generalisation that nothing 
much has been done to improve matters in the boiler house 
within the last twenty-five years. The subjects of hand and 
machine firing, economisers, heated air, gas analysis, 
powdered coal and gaseous fuel were all dealt with in 
BrYAN DoNkiIN's book published in 1896, and, indeed, 
many of them had been discussed by WILLIAMS in 184r. 
Mr. BnRowNLIE'S figures amply bear this statement out. 
Of the forty boiler plants in the paper-making trade 
examined, only four have an efficiency of over 68 per cent., 
fifteen have less than 55 per cent., and seven have actually 
less than 50 per cent. 
opinion, there is no reason why an average net working 
efficiency of 75 per cent. should not be obtained. It is 
unnecessary to emphasise why this should be done; the 
important point is how it should be done. 


How to Achieve Improvement. 

To obtain facts for the solution of this problem, those 
interested are recommended to read Mr. SELVvEY's paper. 
In twenty-five years the Lancashire two-flue internally- 
fired boiler has practically taken the place of all other types 
for ordinary work on a small scale, while the water-tube 
boiler has been widely developed for larger work, such as 
that required in electric power stations. The use of 


mechanical stokers has largely increased on all types of. 


boilers, and instruments to guide and record the work of 
the human element have been gradually introduced— 
much too gradually many would say. For it is obviously 
impossible to attempt to increase and maintain boiler- 
house efficiencies, unless some easy and accurate means of 
detecting performance is available. Even in generating 
stations this is not recognised as it should be, and the 
CO, recorder, Mr. SELVEY'S great stand-by, is often con- 
.spicuous by its absence. 


Check Apparatus Essential. 
Both Mr. SELVEy and Mr. Brown lie then rightly insist 
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on the absolute necessity for installing and using such 
equipment as CO, recorders, feed-water measurers, steam 
measurers and combustion recorders in connection with 
boiler plant, and Mr. BROWNLIE goes so far as to say that 
““ very few paper mills seem so far to have taken advantage 
of the improved methods of organisation and costing 
possible by the use of these meters, and it is quite as 
necessary to adopt such methods for fuel economy in con- 
nection with the utilisation of steam as with the genera- 
tion." The measurement of the percentage of CO, in the 
flue gases and the complete analysis of the coal are not, 
however, the only factors which determine the economy 
or otherwise existing in the boiler house. We stress this 
because in опе part of his paper Mr. SELVEY makes this 
partial statement of fact, a partialness which in justice it 
must be said he completes later on by calling attention to 
the necessity of the systematic and continuous weighing 
of coal. | 
A :Generalisation. 


We might generalise the whole matter by saying that 
in a generating station the ratio of the energy in coal 
weighed into the boiler to that in the kilowatt hours passed 
out into the feeders is the true measure of the economy 
of the plant. The boiler-house instruments are a useful 
check of what is happening at perhaps the most important 
stage in the process, but by themselves they do not tell 


‚ the whole story. 


A Complete Treatise. 


Mr. SELVEY discusses in detail each stage in the process . 
of converting coal into steam, so that his paper is a com- 
plete treatise in itself and worthy of study for that reason. 
He confirms Mr. BRowNLIE'S figures of the low efficiency of 
the boiler plant in thiscountry, and discusses fully the factors 
which contribute to this deplorable state of things. It is 
impossible even to summarise the many facts that he gives 
about such matters as economisers, stokers, draught and 
heat transmission, but the point which we want to empha- 
sise is that while both Mr. SELvEY and Mr. BRowNLIE 
insist rightly on the low efficiency of the present boiler- 
house plant, the former brings forward a number of facts 
that should enable engineers concerned to make a start in 
setting their house in order. 


Improvement Quite Possible. 


It is hardly necessary to say why this should be done. 
Mr. SELVEY shows that it is beside the point to argue that 
it cannot be done. At Dalmarnock, boiler efficiencies 
between 70 and 80 per cent. are regularly obtained, and 
though perhaps it can hardly be expected that such high 
figures are attainable on small plants, Mr. BROWNLIE’s 


‚ analysis shows that there is plenty of leeway to make up. 


As Mr. SELVEY well says: “ Much progress can be made 
even to-day by a study of the conditions causing inefficiency, 
by the use of measuring instruments, and, above all, by the 
employment of competent and zealous oversight." 

These two pessimists, as pessimists often do, have there- 
fore a useful lesson to teach: The necessity for concen- 
trating on the improvement of present equipment, especially 
on the lines of doing away with what Mr. SELvEY calls 
“ physical work." Instruments have been devised which 
indicate how the boiler is performing. Apparatus is avail- 
able which makes it possible for the boiler to perform almost 
without human intervention. А combination of these on 
the right lines seems to point the way to the best solution 
of this important question. 
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The Driving of Handling Machinery. 


Electricity Solves an Important Problem. 
By H. BLYTH, M.Iaest.C.F. 


THE superiority of the electric motor in efficiency, 
convenience and facility of control, as compared with any 
other form of drive, is now completely established, and it 
is, therefore, unnecessary for electric power companies 
to engage in any kind of propaganda to extol the special 

advantages of the electric drive. Consequently, more 


FIG. 1.—TELPHER PLANT—CAPACITY 50 TO 60 TONS PER Hour— 
UNLOADING FROM TRUCKS—STRACHAN AND HENSHAW. 


attention is being given to the supremely important 
matter of the production of an adequate and cheap supply 
of electrical energy to meet the increasing demands of the 
community. 

When considering the establishment of any modern 
factory, its equipment with the electric drive is recognised 
as a necessity in order that it may be run at maximum 
efficiency and be effectively controlled, and many of the old 
concerns, realising that they must adopt the most efficient 
means for operating their works in order to maintain 
their position in industry, are replacing their old-fashioned 
engine-drives by electric motors. 

Whilst it is true that the thermal efficiency of the present 
method of extracting energy from coal through the medium 
of the boiler steam engine and dynamo is very much less 
than that of the gasification internal combustion engine 
system and, further, whilst it is very much to the interest 
of the gas engineer to demonstrate the application of gas to 
problems of power supply, these facts and interests have 
been more and more overborne by the enormous saving 
in the transmission of power, and the great convenience 
with which the electric motor can be applied under con- 
ditions which would be quite impossible for any other drive. 

The Lighting Field not Fully Explored, 

With regard to lighting, the field open to electricity has 
not yet been fully explored. In orderto lessen the cost of 
the production of electricity something big must be done to 
level up the load factor of the generating stations, and light- 
ing is undoubtedly one of the items which can be expanded 
to great effect towards the attainment of the desired object. 
The metal filament and gasfilled lamps have now come 
to the aid of electricity supply authorities ; there is no 


better method for the general illumination of large areas 
or for the intense lighting of particular spots, especially 
where delicate operations of all kinds have to be performed, 
than the electric light. The convenience and saving in labour 
in the domestic sphere is phenomenal, but, owing to the 
capital cost of installing new mains and fittings , compara- 
tively very little headway has been made by electricity in 
domestic lighting where gas has been previously established. 

Although the advantages of electricity are so manifold 
and obvious, it is doubtful whether industry and the com- 
munity as a whole fully realise their almost complete 
dependence upon the supply of electrical energy, and 
although we have the alternative of gas for power and 
lighting, yet even this commodity depends to a very great 
extent upon electricity, as nearly all our most important 
gas undertakings use electrical power for driving their 
handling machinery, as well as other sections of their 
plant. Further reference will be made to this subject 
in the course of this article. 


The Motor and Mechanical Handling. 


In no branch of engineering has.the introduction of the 
electric motor been more opportune or has enabled such 
important advances to be made, as in the mechanical 
handling of materials. The electricity supply industry 
itself owes a great deal of its development to the economies 
and conveniences that have been effected by the application 
of its own product to the driving of its coal and ash-handling 
plants. 

In reviewing the progress of the electrical industry we 
must not overlook the very considerable services that have 
been rendered by the designers and manufacturers of 
electric motors—but for their co-operation, ingenuity 
and determination to meet all conditions, the electricity 
supply authorities would not be in the exalted position in 
which they stand to-day. 

It is now possible to obtain an electric motor for any 
service under the most onerous conditions. For example, 
motors are built for service under water, for gas and dust- 
laden atmospheres, such as obtain in coal mines, for the 
hot and dirty surroundings of the boiler-house, for the 
exceptionally heavy and variable duty in rolling mills, for 
continuous work at constant speed, or variable speeds, in 


Fic. 2,.—Royat Nava. Factory, PooLE. PATENT WAGON 
TIPPING APPARATUS (WAGON BEING TIPPED). 


the machine shop where provision has also to be made 
for heavy reversing loads. All these needs have been 
successfully provided for by the development of the electric 
motor and switch-gear. 
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The Boiler House Mechanically Considered. 

As far as space will permit, we will now proceed to illustrate 
some of the applications of the electric drive to the me- 
chanical handling of materials, and it would, perhaps, be 
appropriate to commence with a reference to the modern 
boiler house and its surroundings Figs. I and 2 show two 
methods of dealing with the coal supply on its arrival at a 
station by rail. Fig. т illustrates a 50 to бо ton per hour 
telpher plant, capable of unloading coal direct from trucks 
or grabbing it up from a pit below the siding, which in this 
case has a capacity of four standard truck-loads. The 


CIBBONS BROS. (75. 


Fic, 3. —REVERSIBLE PusH-PLATE CONVEYOR BY GIBBONS BROS. 


telpher machines carry the coal across the 80 ft. girder 
which spans the river and deposit it either direct into the 
boot of an elevator which feeds overhead bunkers, or 
on to the stock heap, which runs back for a length of about 
300 ft. beyond the river. The telpher motors are of the 
totally enclosed type, and work continuously in the open 
under all weather conditions without any protection what- 
ever. The current consumption per ton of coal handled 
is 02 kWh. | 

In Fig. 2 a truck tippler of the rotary type is shown. 
This is capable of discharging ten or twelve trucks, of ten 
tons’ capacity, within the hour. The coal is conveyed 
from the pit to the boiler-house bunkers by means of an 
inclined conveyor which is seen behind the tippler. 


A Simple and Inexpensive Method. 

A simple and inexpensive method of distributing coal 
in either direction into overhead bunkers is shown in Fig. 3. 
This arrangement consists of a reversible push-plate 
conveyor, 100 ft. long, fed at the centre by a band-con- 
veyor, which delivers the coal from the wharf through the 
side of the building into a short chute leading into the push- 
plate trough. The motor for each conveyor is 5 H.P. shunt- 
wound, totally enclosed type, the capacity of the plant 


being 25 tons per hour. | 


Ash Handling Problems. 
The next handling problem.of the boiler house is illus- 


trated in Figs. 6, 7 and 8. The “ Usco” water trough: 


conveyor is the most recent method of handling the ashes. 
This is a continuous system, by means of which the ashes 
are delivered from the stokers, through water-sealed 
chutes, to the drag bar conveyor running in the trough. 
The ashes are sometimes delivered direct into a hopper, 
as shown in this diagram, or may be dropped over a weir 
into a sump from which they are grabbed up and conveyed 
to the most convenient spot by a telpher system, as 


. indicated in Figs. 6 and 7. 


Fig. 7 shows the motor drives of four parallel Usco 
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conveyors at a London generating station. The motors 
сте each of 5 H.P. running at I ооо revs per min., totally 
enclosed, shunt wound. The starters are placed just inside 
the building. 
An Alternative Method. 

An alternative method to this mechanical trough con- 
veyor provides for the intermittent discharge of the ashes 
into an inclined open trough which is flushed periodically, 


by an ample water supply, delivering into a sump at the 


end. The water is pumped : ack again and the ashes are 
removed by a grab attached to a transporter or crane. 
The difficulties associated with the removal of 
ashes from self-acting stokers are very well known, 
but many of the attempts to solve the problem 
have proved unsuccessful and costly. 

At one time the pneumatic method looked at- 
tractive and promising, but actual experience has 
shown that this system is most disappointing and 
it is practically useless for ‘conveying heavy or 
moist material through any appreciable horizontal 
distance, or round bends. The power required for 
horizontal conveying is prohibitive and the wear 
and tear is very great. For the vertical lifting of 
light and dry material through a moderate vertical 
distance — for example, unloading wheat and 
similar substances from ships—the pneumatic sys- 
tem has achieved great success, and it is very 
suitable for this purpose ; but for the usual coal 
and ash duty required at a generating station the 
pneumatic plant has not hitherto given any result 
to justify its installation—in many places it has 
been a total failure. 


Uses of Water and Dust Proof Motors. 


With reference to the question of outside storage 
of coal and ashes and facilities for handling these 
materials, it will be recognised that the greatest 
economy in working costs, as well as in mainten- 
ance and depreciation charges, is obtainable by the adop- 
tion of a system which is cqually serviceable for both 
materials. А particularly complicated and interesting 
case is that of the St. Pancras Borough Council Elec- 
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tricity Works which is illustrated in Fig. 9. At 

present all the coal is brought to the site by road 

wagons—these are backed in underneath the ash hopper, 

and are tipped into a pit immediately below the telpher 

line and beyond the ash hopper. The coal is lifted by the 

telpher and carricd, either direct into the overhead bunkers 
D 
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shown in the background, or to the concrete storage bunkers 
which are below street level, behind the left-hand boundary 
wall. The telpher line is continued round on the right above 
an ash sump and there is also an ash extension on the left to 
the ash pit of an auxiliary boiler plant. By means of these 
two branch lines all the ashes can be collected bv the telpher 
and brought to the 40-ton hopper, which stands immediately 
within the works entrance, and the wagons can readily 
be loaded up with ashes after discharging their coal freight. 
Provision is made for future extension, on the left, to the 
canal. The track is 70 ft. above boiler house floor level, 
andis 500 ft. long. The telpher has a gross lifting capacity 
(including grab) of 3 tons at 70 ft. per min., and travels 
at 500 ft. per min. The handling capacity is 40 tons per 
hour. The plant was first installed in 1916, extended in 
1920, and further extended in 1921, the telpher being able 
to carry on its work without any interruption during the 
whole time the extensions were being erected. 


Electrical Plant ia Gas Works. 


Reverting to the question of electrically driven handling 
plant in gas works, the problem is so far considered by the 
gas engineers of to-day that it has resolved into a question of 
choosing the most suitable and convenient supply of power. 
The first, and most natural, course is to instal special gas- 
engine driven dynamos and, no doubt, in spite of the un- 
economical load factor of the gas works plant, many more 
gas engineers would have installed gas driven generators 
on their works had it not been for their relatively high cost. 

The load factor of the generators in the medium sized 
gas works is shewn by the following figures, and apart 
from the question of the low working cost of the plant, 
due to high thermal efficiency of the engine, it will be 
seen that there is a real obstacle to the production of 
current at an overall cost which can compete favourably 
with current produced on a considerable scale for a large 
variety of power users. 

The figures refer to a gas works dealing with 70 to 8o 
tons of coal per day—and equipped with mechanical 
stoking machinery—coal conveyor, and _ telpher coke 
handling plant. 


MAXIMUM LOADS :— 


E.H.P. 

Coal conveyor 9:7 
Coal charger is s% . 10°3 
Coke discharger .. $a T se 1С*7 
Coke telpher (hoisting) . 14°8 
45:5 
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Although it would be possible for the four units to be 
in full operation simultaneously, resulting in a demand 
for the maximum of 45.5 H.P. fora short period, provision is 
not usually made for this because it would mean the installa- 
tion of a generator out of all proportion to the average load, 
and consequently the plant would be hopelessly inefficient. 
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^ 
Load Conditions in Gas Works. 

In fixing the size of the generator the coal conveyor load 
may be neglected, as this unit can be switched in when 
everything else is shut down. Provision must, however, 
be made for at least two of the units taking maximum 
load simultaneously—for instance, the charger and the 
telpher, which together require 25 H.P. for a short period. 
The total 24-hour output from a 25 H.P. generator would, 
therefore, be 25 by 24=600 H.P. hours. 
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Now, taking the average 24-hour demand of the whole 
plant, charging and drawing every two hours :— 


Conveyor 9'7 H.P. for 4 hours ~» 38:8 
Charger 10°3 H.P.—for 30 minutes every 2 hours . 61:8 
Discharger 10°7 H.P.—for 30 minutes every 2 hours .. 64:2 
Telpher hoist 14°8 H.P.—15 minutes every 2 hours .. 44:4 
Travel 6:0 H.P.—25 minutes every 2 hours . 30°0 

Total н.р. hours ..239:2 


239 
The load factor of generator is, therefore, —- = 0:4 
600 
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This load factor has been calculated without any refer- 
ence to the stand-by generator, which no gas works, relying 
upon its own supply of electricity, can afford to be without. 
Therefore, assuming that there would be two 25 H.P. 
generators for the above duty the load factor of the genera- 
ting plant as a whole would only be 0:2. 
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Public Supply Favoured. 


The consideration of this fact is causing many gas 
undertakings to alter their policy in favour of taking their 
current supply from the local Electricity Authority, and 
no doubt many gas managers would soon be quite con- 
verted to this view if they could be absolutely assured of a 
continuity of supply at a reasonable charge. 

There are, of course, other aspects of this problem in 
connection with larger works having more than one 
carbonising set which could be charged and drawn at 
alternate intervals, or in the case of a long retort house 
in which the charging time took up a much larger propor- 
tion of the 2-hour periods. 

There are also other possibilities, within reach of the 
larger gas undertakings, of effecting further economies 
in the generation of electric power. Schemes are now 
being developed for the raising of steam by means of the 
waste heat from the retort settings—there would be.a 
plentiful supply of steam raised from this source to drive 

sufficient generating plant for providing power to all 
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TELPHER PLANT FOR HANDLING COAL AND ASHES AT 
ERECTED BY STRACHAN AND HENSHAW. 


FIG. 9. 
St. PANCRAS. 


machinery on the works. The steam will be exhausted 
_ from the engines at a sufficient pressure to supply the 
retorts with steam (after superheating in the waste gas 
flues) for the generation of water gas in the retorts. 

At present the heat lost from retort settings and water 
gas plant is enormous, but the coming of the waste heat 
boiler for gas works service seems to be assured, and if the 
expectations are realised the problem of fuel economy, 
which has been so much discussed, will be very near 
complete solution. 


Economy Badly Needed. 

Economy is badly needed at both ends of our present 
system of producing the light, heat and power required 
by the community. Cheap power is one of the essentials 
to help industry in the up-hill struggle against its many 
difficulties. 

A very high standard of efficiency has been attained in 
generating plants, motors, handling of fuel, etc. Wages 
have also been substantially reduced, and yet the cost 
of energy for all purposes remains far too high. The only 
sources through which substantial economy, in the 
conversion of our natural supply of energy into its usable 
orm, can be expected to come are :— 
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(1) Better heat efficiency by the prevention of the escape of 
heat units up the stack and reducing the huge loss which occurs in 
the condenser. 

- (2) Salving the other valuable constituents of our coal supply by 
improved methods of carbonisation. 

(3) By increasing the power factor and thus reducing the capital 
charge of the plant per unit generated. | 

(4) Reduction of distribution lcsses. 


4 


The writer is indebted to West's Gas Improvement 
‘Co., The Underfeed Stoker Co., Gibbons Bros, and 
Strachan and Henshaw, for the illustrations included in 
this article. 


High Tension Cables Discussed in Birmingham, 


At the third meeting this session of SoUTH MIDLAND CENTRE 
OF THE INSTITUTION OF ELECTRICAL ENGINEERS, Major À. M. 
Taylor read his paper on '' Possibilities of Transmission by 
Underground Cables at тоо ооо to 150000 V” an abstract 
of which was given in THE ELECTRICIAN of December 13th, 
1922. 

The subject created a great deal of preliminary interest as 
was evinced by the fact that practically all the advance 
copies of the paper were applied for before the meeting. 
There was an excellent attendance, and the paper was ex- 
tremely well received. 

An interesting discussion was commenced by Mr. F. 
FORREST, who said that the estimates of possible saving to 
be effected by the adoption of the author's system as against 
the use of ordinary three-core 30 ooo V cables were so great, that 
he wondered whether they were based upon really reliable 
manufacturing costs. As far as he was aware no cables of 
the type proposed by the author had actually been made, 
and until the system had been tried, many people would regard 
these estimates with a good deal of scepticism. Тһе superiority 
of 25 periods over 50 periods for long distance transmission 
had not been dealt with by the author, and it would be interest- 
ing if, in his reply, he could indicate what the reduction in 
the losses would amount to if the lower frequency were used. ' 


' The Protection Problem. 


Mr. G. Rocers said that if the saving in capital cost of the 
new scheme as compared with the normal three-phase trans- 
mission at 30 ooo V by means of three-core cables were only 
half that claimed by the author, it seemed to him a 
strong case had been made out. The connection of the 
transformers and switchgear both at the sending and receiving 
ends were complex and difficult and the disposal of the inner 
lead sheath at the terminal and ends of cable was not clear. 
The electrical protection of the cable had not been mentioned. 
The usual methods of protection would not apply. 

Mr. W. J. Line thought the author's proposals would involve 
more current in the lines, and that would mean an increase in 
their size. The author pointed out that at light loads the 
charging current in the line due to its capacity would be 
reduced to about one-third of its maximum. and he proposed 
to offset the charging current by magnetising current of an 
induction motor or transformer load, and thus reduce or 
eliminate the wattless current to be supplied by the ostation. 
At times of light load, unless the reduction took place through 
the actual shutting down of motors the lagging or magnetising - 
current of the motor load would not fall off in the same way 
as the leading or charging current of the line. 

Mr. W. Lawson said that in separating the phases, and in 
the particular method of employing intersheaths for the 
better distribution of dielectric stresses in the insulation, the 
author had succeeded in designing his cables without intro- 
ducing any condition of working which was not already met 
with in e.h.t. transmission cables. The really novel and 
debatable feature of the scheme was the author's arrangement 
of the transformers. Here complication crept in with the 
necessity of having to employ a large number of transformers 
of various primary and secondary voltages, but providing 
there was no serious disadvantages in this the objection of 
complexity was discounted. A valuable feature of the scheme 
consisted in it being able to take up loads of poor power factor 
with gainin efficiency and regulation. In the comparative costs 
of the 30 ooo V and 100 oooV schemes the costs of trunk cables 
for the former included laying, and excavating and reinstating 
streets, but apparently the cost of this work had not been in- 
cluded in the amount given for cables in the тоо ooo V scheme. 


A Gas Works Electrification. 
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The Coal and Coke Handling Equipment at the Plymouth Gas Works. 


By H. C. WIDLAKE, A.M.I.E.E., of the Plymouth and Stonehouse Gas Light and Coke Co. 


In few modern industries is the price of the finished 
product more closely associated with the charges for 
handling raw material and by-products than it is in the 
case of a modern gas undertaking, and in this article the 
author proposes to describe the plant laid down for this 
purpose at the Coxside works of the Plymouth and Stone- 
house Gas Light and Coke Co. 


The Functions of the I:stallations. 


Broadly speaking, the functions of such an installation 
fall under three general headings, i.e. :— 


(a) The raw material for gas making, coal, upon arrival into the 
works has to be distributed over the wide area of the main coal 
store, provision also having to be made for the rapid rchandling of 
the stored material in the event et any local overheating taking 
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With this question of flexibility is associated the necessity 


of providing for the growth of an undertaking and the 


selection of a type of handling plant which shall readily 
lend itself to any future extension of gas making plant 
without the necessity of having to face an extensive altera- 
tion and recasting programme. The following description 
will serve to show the extent to which these conditions have 
been catered for upon the plant with which the author has 
the privilege of being associated. 


Coal Gas Plant. 


The main coal gas retort house and coal store at Plymouth 
lie side by side, each building being 285 ft. long. The plan 
of the works (Fig. 1) shows these buildings very clearly, 
while a section is shown in Fig. 2. Water-borne coal is 
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Fic. r. —PLAN OF THE PLYMOUTH GAS WORKS SHOWING RETORT HoUsE AND COAL STORE. 


(b) The coal has to be transferred from the store to the retort 
feeding hoppers situated in the retort house, 

(c) The bulkiest by-product of combustion, coke, has to be trans- 
ported from the retort house to either storage heaps or bunkers 
for subsequent resale in the district, or, in the case of a works making 
water gas, to the bunkers of that plant for the purpose of gas manu- 
facture. Whatever the destination of the coke, provision has to 
be made for the adequate cooling of the masses of incandescent 
coke ejected from the retorts by the stoking machines. 


Function (a) is intermittent synchronizing with the 
arrival of cargoes of coal, but (b) and (c) are practically 
continuous processes which have to be as immune from 
interruption as human ingenuity can render them. 

These represent the three principal purposes for which 
handling plant has to be installed, but on a large under- 
taking provision has also to be made for: 

(d) The transportation of fuel to the werks boilers. 


(e) The handling of ash and clinker from the works boilers, the 
retort house furnaces, and the water gas plant. 


(f) The handling of stores and maintenance material about the 
works. 


Cheracteristics of an Ideal System. 


It will be noted that an ideal system is one which, while 
possessing the dual characteristics of efficiency and reli- 
ability in connection with its principal duties is yet suffi- 
ciently flexible to fulfil these minor yet essential require- 
ments. 


delivered at a quay about 300 yds. from the works entrance, 
and is brought into the works by the company's steam 
wagons, which are of the end tippingtype. These wagons 
tip their six-tun loads into the main coal store hopper 
marked а at the west end of the coal store. After 
gravitating into a crusher the coal falls into the boot of an 
elevator, and is raised to roof level where it is discharged 
upon a 27 in. moving belt conveyor a1, running centrally 
through the entire length of the coal store at about the 
level of the eaves. 

A travelling throw-off carriage enables the load to be 
discharged at any desired point on either side of the store 
at the rate of go tons per hour. Both elevator and con- 
veyor are driven by a 50 B.H.P. electric motor, the con- 
sumption of electrical energy averaging 0°24 kWh per ton 
of coal handled. With this plant coal is handled into and 
deposited upon the floor of the store, the cross section of the 
heap formed taking the shape of a cone, the highest point 
of which reaches to the bottom of the band conveyor, while 
the slope is determined by the angle of rest of the coal. 


Coal Store to Retort House. 


The rehandling plant for the transference of the stored 
coal into the retort house consists of three equidistant 
retort house elevators shown at b, c, and d in Fig. 1, having 
their feeding hoppers installed below the level of the coal 
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store floor. At the foot of each hopper is fitted a crusher 
for the purpose of reducing. the coal to the size which 
experience shows is most suitable for this particular plant. 
It will be noticed that with a full coal store the boot of each 
elevator is covered by a large heap of coal, as shown in the 
section (Fig. 2). 

These elevators, working either singly or together, 
according to the season of the year, elevate the coal in the 
retort house and deposit it in the trough of a push plate 
conveyor e (Figs. r and 2). So long as the stock of coal is 
fairly large these elevators are self-feeding from the.large 
heaps deposited over their respective hoppers, but when 
these heaps are worked out resource has to be had to other 
methods for keeping the elevators supplied from other 
portions of the coal store. This is accomplished by the 


use of the continuous track telpherage installed in the coal 
store and shcwn at f (Figs. г and 2). 

This unit of plant runs round the coal store just under 
the band conveyor, and is capable of grabbing up the coal 
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Reference to the section (Fig. 2) will show the ele- 
vator b, the push plate conveyor e and the machine 
hoppers g, and standing under the latter is a Fiddes- 
Aldridge stoking machine. These machines, of which 
two are installed, are of the two motor type, and are capable 
of completely stoking a retort in 45 secs. By means of 
automatic opening gear these machines, as they travel 
down the house under the twenty-two continuous bunkers, 
are capable of opening the slide at the foot of these bunkers 
and receiving a replenishing chafge of coal into their own 
hopper A (Fig. 2). 

In the ordinary course of working the retort house coal, 
elevators and the scraper conveyor are worked during the 
day until a sufficient stock of coal has accumulated in the 
machine hoppers to last through the night. 

The stoking machines are each capable of keeping the 
twenty-two settings going in the depth of winter with 
8-hour charges, and are worked week and week about, 
one being always held in reserve. They are each equipped 


Coal Store 
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. at any point and running round and depositing it into the 
boot of whichever elevator happens to be in use. This 
telpher also fulfils the duty of rapidly rehandling the coal 
in the event of any local reheating which renders it essential 
that some certain area of the store should be worked out 
into the house in the shortest possible time. Theoretically 
a telpher has command only over that area which lies 
directly under its line of travel, but in the case of this 
particular installation it has been proved that an expert 
operator is able to throw his grab wherever he wishes by 
inducing a side swing. 
The Push-Piate Conveyor. 


The push-plate conveyor in the retort house to which 
allusion has already been made runs the entire length of 
the house, and at three equidistant points is fed by the three 
retort house elevators. Each elevator is capable of hand- 
ling thirty tons of coal per hour and is driven by a 16 B.H.P. 
electric motor consuming 0:28 kWh of electrical energy 
per ton of coal handled. 

The push-plate conveyor runs over the continuous line 
of hoppers serving the stoking machines, and being of the 
reversible type is capable of taking coal from any elevator 
delivery to either end of the retort house according to 
which machine hoppers reed replenishing. It is fitted 
with a 22 B.H.P. electric motor, its consumption working 
out to about 0:2 kWh per ton handled, 


with two Siemens crane motors, one of тоў B.H.P. for 
travelling, and the other of 13 B.H.P. for stoking and 
elevating. These motors are operated by a single B.T.-H. 
crane controller through a ''Widlake " change over 
switch. The electrical energy consumed by these stoking 
machines per completely stoked retort works out at about 
0-093 kWh or 0:23 kWh per ton of coal carbonized. 


Advantages of the Machine. 


A particularly advantageous feature of these machines 
lies in the fact that they are of the simultaneous type, 
one complete stroke of the stoking chain effecting the 
dual operations of discharging and charging the retort. 
This characteristic enables the machines to deal singly 
with the twenty-two settings owing to the very low time 
performance per retort. With any other type of stoking 
machine two machines would have to be used together 
in the heavy season, thus giving rise to much higher labour: 
charges as well as necessitating the keeping of a third 
machine as standby. 

A further interesting feature of this portion of the plant 
is that one machine is specially geared to give a very slow 
forward movement of the stoking mechanism, but any 
time lost on this motion is gained on the return stroke 
by the use of an accelerating device which is automatically 
brought into operation upon the reversal of the con- 
troller. 
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Coke Handling Plant. 


Until recently No. 1 retort house was equipped with a 
type of drag-bar conveyor which had all the characteristics 
of a breeze-making machine, a considerable percentage of 
the coke produced was degraded to this low grade fuel, 
and the works was burdened with an accumulation of 
breeze far in excess of the requirements of its own steam 
generating plant. 

On any gas undertaking this question of breeze stocks 
is a very serious one, particularly if the district served by 
the works is not a manufacturing one where the inducement 
of cheap steam may encourage factory owners to adapt 
their boiler furnaces to burn this class of fuel. The 
activities of the British Commercial Gas Association have 
swept away many of the prejudices against breeze as a 
steam-raising fuel, but the fact remains that a ton of coke 
degraded into breeze means a ton of good fuel lost for sale 
in the district. 

The production of a certain amount of coke breeze is 


-GENERAL VIEW OF COKE TELPHER MACHINE. 


FIG. 3. 


inseparable from the handling of considerable quantities 
of coke and the happiest state of affairs for which a gas 
engineer can reasonably hope is that his production of 
breeze may be no more than is sufficient for the generation 
of whatever steam power his works may require. 

In the Case of the Plymouth works the fuel burnt under 
the boilers of the works. power plant amounts to about 
4 000 tons per annum, and since the installation of the 
‚ present modern coke handling plant the yield of coke 
breeze has fallen to so low a figure as to necessitate the use 
of a mixture of coke and breeze for boiler firing. Prior 
to the installation of the present handling system breeze 
was the sole steam-raising fuel used and by the use of 
Wilton furnaces no difficulty was experienced in obtaining 
an evaporation of 5 lb of water per pound of fuel fired. 


Old and New Systems of Handling. 


Under the old system of coke handling all the coke 
ejected from the retorts was dropped on to a drag-bar 
conveyor which carried it to the centre of the retort house 
where it fell on to an inclined conveyor of similar type, 
which carried it to the top of the coke bins at which point 
a horizontal conveyor took charge of it and dropped it in 


whichever of the line of hoppers needed replenishing. 
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At each point of transference the coke was dropped a 
considerable distance, and in this manner alone, apart 
from the destructive characteristics of the drag-bar type 
of conveyor, large quantities of breeze were produced. 

The entire make of coke was in this manner carried to 
the coal yard bunkers, regardless of the fact that a con- 
siderable proportion of it had again to be drawn from these 
bunkers by horse-drawn vehicles and taken down to the 
water gas plant, where it has to undergo further brutal 
treatment by a system of drag-bar elevators and con- 
veyors before final delivery into the water gas bunkers. In 
this manner rehandling took place to a large extent and 
breeze was produced at each point of transfer. 

In the selection of a modern type of plant with which 
to replace this system just described it was considered of 
vital importance that the new installation should be of a 
type which should fulfil the following conditions :— 


(a) It should be capable of removing the coke from the retort 
house as quickly as the stoking machines were capable of dis- 
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charging the retorts, so as to cause no delay in the working of the 
house. - 

(6) It should be of а type which should reduce the number of 
transfer stages to a minimum. 

(c) It should be capable of conveying the discharged coke direct 
to any of the principal points on the works at which a supply of 
fuel was required and to so obviate the necessity of rehandling. ` 

(4) It should be of a flexible nature which would easily lend itself 
to any future extensions. 


The Mono-Rail Telpher the Best Machine 


A searching investigation into the respective advantages 
of the various types of modern coke-handling plant in 
relation to the requirements at these particular works 
pointed to the mono rail telpher as being the most all-round 
suitable type of plant, and the present installation was put 
up. 
Ihe portions of the works served by the coke-handling 
plant is shown very clearly in Fig. r, on which is marked 
the relative positions of the retort house, the coke yard, 
three coke bunker installations in the coke yard, three 
batteries of 30 ft. by 8ft. Lancashire boilers and the water 
gas plant. The main telpherage consists of a loop line shown 
in heavy lines in the figure and running out of the retort 
house, up the coke yard over the bunkers marked & 
and j and back into the retort house. From this loop 
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the following branch tracks, shown in dotted lines, are 
run :— . . 

Branch No. 1.—From the east end of the loop to the three Lan- 
cashire boilers supplying steam for the works power plant. 

Branch No. 2.—From over the coke yard bunkers А to the 
p Lancashire boilers supplying steam to the by-product recovery 
piant. 


. Branch No. 3.—From the west end of the loop down through the : 


yard, over the bunkers і and on to the water gas plant bunkers 
m and the battery of three Lancashire boilers supplying steam 
to that plant. 

Three standard telpher machines are used on this 
telpherage, two being sufficient to work the system, the 
third being held in reserve as a spare. 


Electrical Equipment of Telphers. 


Each machine is equipped with two I2 B.H.P. crane 
motors, built by the British Thomson-Houston Co., 
operating respectively the travelling and the hoisting mo- 
tions. Control is effected by a single controller working in 
conjunction with a “ Widlake " change-over switch. The 
hoisting motor is fitted with a series connected solenoid 
brake for the purpose of holding the load as soon as the 
controller is centred. The travelling motor is fitted with a 
shunt-connected solenoid brake which only comes into 
operation when the main switch is opened or the current 
fails from any cause. This brake operates in connection 
with a system of safety control which has for its object the 
preventing of a telpher machine approaching a track switch 
which is not set for its safe passage. On branch tracks 
section insulators are inserted in the trolley line at the 
approaches to the track switches, and if the track switch 
is not set for the safe passage of the machine the approaching 
telpher loses its current some distance before the junction 
and is brought to a standstill by the operation of its 
solenoid brake.- 

The track switches themselves are operated by the telpher 
drivers from light platforms upon which are fitted levers for 
the operation of the points. | 

The telpherage is worked on the single pole system, the 
rail being bonded and connected to the negative side of 
the works supply system. The entire track is regarded 
from the electrical point of view as one huge earth plate. 
This method greatly simplifies the overhead electrical 
details, particularly in connection with systems on which 
as is the case with this installation, a number of branch 
tracks are employed with their attendant complication of 
safety arrangements and switches. 


Method of Working. 


In the winter time it is found that two telpher machines 
are necessary to keep pace with the опе stoking machine 
used for ejecting the coke from the retorts and in prepara- 
tion for a discharging period these machines place a line 
of empty skips in front of the retorts to be discharged. 
As a skip is filled it is picked up by a telpher machine and 
taken out through either the west or east end of the house 
according to whether its contents are destined for the 
water gas hoppers or the yard storage hoppers. Pre- 
liminary cooling-is effected by hand hoses as the coke is 
being discharged into the skips and final cooling takes 
place in the quenching tanks situated at each end of the 
retort house. After discharging its contents the telpher 
machine returns to the retort house and deposits the empty 
skip in advance of the line of skips awaiting their turn to 
be filled. The lifting bale is cast off and hitched on to a 
loaded skip which is then hoisted and removed. In this 
manner the skips are removed as soon as they are full and 
empty ones are always in place in readiness for the dis- 
charged coke. 

In the ordinary manner of working one telpher machine 
keeps the coke yard bunkers supplied working out through 
the east end of the house, while a second machine serves 
the water gas plant. This method of working obviates 
the necessity of continually operating the track switches. 

Coke from the retort house may require to be transported 
to either of the three batteries of boilers, to either of the 
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three coke storage bunker installations, or to the water 
gas bunkers, and it should be noted that each of these 
points can be served direct from the retort house without 
the necessity of rehandling the coke. : 


. Further Use of the Telpher. 


It will be particularly observed that not only does this 
plant admirably and in a most direct manner fulfil the 
chief purposes for- which it was installed, but at the same - 
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Fic. 5.—CURVE AT EAST END or RETORT HOUSE. 


time enables ash and clinker from all three boiler plants, 
water gas plant, and retort house to be handled with 
efficiency and despatch. Certain bins in the coke bunker 
installation are earmarked for ash and clinker, which are 
conveyed thereto by telpher machines working with solid 
skips, from the various parts of the works, for ultimate 
delivery into steam wagons, and thence to an outside 
refuse tip. Another purpose which this telpherage serves 
is the handling of heavy stores and materials in and out of 
the retort house and about the yard. 


The Illustrations. 


The accompanying illustrations will serve to give a very 
clear idea of the general arrangement of the coke tel- 
pherage. Fig. 3 shows a coke telpher machine standing 
on the track just outside the west end of the retort house 
immediately over one of the quenching tanks. To the 
right of the machine will be seen a track switch through 
which the machine can take the curve around to the coke 
yard bunkers or the straight run to the water gas plant. 
Fig. 4 shows a general view of the curve at the west end 
of the retort house with the water gas branch running 
down the yard over a set of coke hoppers. The special 
long built-up spans will be noted by the use of which the 
number of trestles have been kept at a minimum. Fig. 5 
shows the curve at the east end of the retort house with a 
clear view of the track switch and the operating platform. 

In conclusion, the author wishes to express his thanks 
to Mr. P. S. Hoyte, the chief engineer of the Plymouth and 
Stonehouse Gas Light and Coke Co., for the courteous 
permission which has enabled him to place the foregoing 
particulars of the Plymouth plant before the readers of 
THE ELECTRICIAN. 
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Coal Handling and Electricity Supply. 


A Modera Installation at a Blackburn Electricity Station. 
By GEORGE FREDERICK ZIMMER, A.M.Iast.C.E. 


Mechanical coal-handling plant for power stations has 
been so well developed that such plant might be looked 
upon as stereotyped, varying only with length and 
capacitv. This refers more particularly to installations 
where coal is delivered by rail, and such plant needs no 
further description, being well known. 

When coal is received by a waterway a great variety 


passes obliquely from an underground receiving hopper to 

the lucombe. The area between the boiler-house and the 

canal bank is set aside for reserve coal storage, which 
reaches inland for a distance of about 200 ft. 
Method of Operating the Plant. 

Briefly, the plant is worked as follows: When coal 

arrives by water the travelling crane unloads barges by 

grab, as shown in Fig. 1; and when by rail 
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Fic. r.—CaNAL END OF THE POWER HOUSE, SHOWING THE 20-TON 


TRAVELLING CRANE IN THE FOREGROUND. 


of methods are at the disposal of the handling engineer. 
These do not, however, come within the scope of 
this paper. When coal is received by both rail and 
waterway, the difficulty of the proposition is much 
greater. One of the most essential features of all such 
coaling plant should always be facility: of employing the 
same plant for the dual purpose of taking coal to the 
reserve store as well as for current use to the bunkcrs, and 
of reclaiming coal from the reserve store to the bunkers. In 
existing plant these conditions can only be fulfilled with 
difficulty, and such propositions require solution by an 
expert, who is well acquainted with the possibilities and 
shortcomings of all the known handling devices. 

The handling layout of the Blackburn installation be- 
longs to this latter categorv, and the mechanical devices by 
which the complex problem has becn solved by the Mitchell 
Transporter and Conveyer Co., to the instructions o: 
Mr. P. P. Wheelwright, Borough Electrical. Engineer, 
form the subject of this essav. 

An Ingenious Device. 

In Fig. 1 the boiler-house is shown in the foreground, 
practically at right angles to the Leeds and Liverpool 
Canal, on which a coal barge is unloading. On the extreme 
righthand a portion of some of the railway sidings may be 
seen, on which coal likewise arrives. The ingenious un- 
loading device, known as the 20-ton crane, which serves 
all the purposes already enumerated, and which is the 
essential feature of the plant, is shown in front of the 
boiler-house. At the canal end of the boiler-house and 
extending beyond the roof is a lucombe (in which an 
inclined skip hoist terminates) the steel structure of which 


the crane is provided with : a cradle (see Fig. 2), 
which lifts up and empties the coal wagon, 
shooting the contents on to the stock-pile or 
direct into the receiving hopper of the skip 
hoist for stock or current use respectively. 
“И no coal is in course of unloading, and if the 
current supply in the bunkers runs short, the 
grab is used in conjunction with the crane to 
take the coal from the reserve dump to the 
receiving hopper of the skip hoist. It takes 
but fifteen minutes to detach the grab from 
the crane and replace it by the cradle for 
handling railway trucks and vice versa. It will 
thus be seen that the same crane handles 
current and stock coal from barges or railway 
wagons to storage or boiler house bunkers, as 
well as from stock to bunkers. | 


Three Independent Tracks. 


Following the prefatory remarks, giving the 
general outline and scope of the plant, the 
minor details of the component parts are 
dealt with in the following, beginning with 
the 20-ton crane; before, however, entering 
into the matter it must be mentioned that the 
track on which this ingenious device works 
consists of three independent sets of rails. The 
innermost of these, with a gauge of 2 ft. 7 in., 
is for the cradle on which the trucks are 
lifted ; the next, of standard gauge, accom- 
modates the coal trucks, while the outermost 
consists of twin rails for centrally flanged 
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wheels (see Fig. 2), the gauge from centre to centre being 
I2 ft. The length of this triple rail track naturally 
coincides with the length of the coal dump, which is 
about 200 ft., starting at the canal bank; at the other 
end only the standard track on which the full wagons 
arrive is continued and connected with the railway 
system. | 
General Construction of the 20.ton Crane. 

The general construction of the crane will be understood 
Írom Figs. r, 2, and 3, the last being a front and side 
elevation. The lower portion is a mild steel portal carriage 
22 ft. 6 in. long, which travels on the outermost double rail 
track on eight centre-flanged wheels, of which four are power 
driven. The travelling gear consists of a 30 B.H.P. motor 
housed in the small cabin shown on the end elevation 
(Fig. 3). This motor drives through spur and pinion reduc- 
tion gearing on to a horizontal shaft, each end of which has 
a bevel gear connection to two slightly oblique but nearly 
vertical shafts, which at their lower ends gear in turn 
through other bevel and spur gearing on to two cast-steel 

oisting and Tippin, 
Motors one We hine Gear 


wee 


e TED Tie-rod to Steelyard 
p: eee to Operators Cabin 


|! 
И 4/4 j 


wt ИГИ 
ÅT mes Б eo 
' t d 


\ Cabin for Slewing 
NNNM Motor and Gearing 


Le ------—: 3 dana ] 
V | 


xpo s 
dq 12-0 ki 


гаа 
! 
I 
! 
I 
ї! 
A 
E 
I 
! 
- - = 
1 VN ZZ S27 — — SZ S 


vertical shaft to the lower end of which a pinion is keyed. 
This meshes with a*large spur wheel rigidly attached 
to the centre post: of the portal carriage. The slewing 
speed is 40 ses. per revolution, and a solenoid brake is 
fitted. 

The current is supplied through a flexible insulated cable 
wound on a drum, which revolves automatically when 
the crane travels, winding in or paying out cable which 
when unwound, rests in a timber trough alongside the 
track provided forit. This may be seen in Fig. 2. Ladders 
and platforms are provided throughout, affording access to 
all parts of the machine for examination and lubrication. 
The latter is by Stauffer grease throughout. | 


The Hoisting Mechanism. 

In the uppermost cabin is housed a most ingenious device 
which requires further elucidation. It is shown diagram- 
matically in plan and elevation in Fig. 4, and comprises 
two cast-iron hoisting drums, each driven by a 35 B.H.P. 
motor through steel spur reduction gearing. Each of the 
drums is grooved right and left handed for two $ in. 
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FIG. 3.— GENERAL ARRANGEMENT OF THE 20-TON ELECTRIC TRAVELLING CRANE WHEN TIPPING A COAL TRUCK. 


track wheels on each side. At the other end of the carriage 
there are four similar steel track wheels, two at each side. 
These are not power driven. A travelling speed of roo 
ft. per min. is provided for and the motion is arrested 
by cutting the current off when a solenoid brake operates 
on the motor shaft. 

On this portal carriage a mild-steel superstructure rests 
and rotates by means of an upper and lower roller path 
and 64 taper steel rollers. Like the carriage the super- 
structure is built of mild steel in rolled sections and plates, 
securely riveted together as shown in the illustrations. 

Built into the super-structure are three cabins and the 
kentledge, which latter weighs approximately 50 tons, for 
balancing the cantilevered portion of the structure and load. 
The uppermost cabin contains the hoisting winches and 

Һе weighing apparatus, below this is the control cabin 
and immediately above the portal carriage is a cabin 
which houses the slewing motor and gearing. 

The Slewing Mechanism. 

The slewing mechanism consists of a 20 B.H.P. motor, 
driving through spur and bevel reduction gearing on to a 


diameter steel ropes ; these steel ropes descend over rollers 
on the yoke of the cradle and ascend again to the steel 
structure on which the hoisting drums are mounted. 
When both hoists are in use, as is the case when handling 
railway wagons, four ropes are employed ; when, on the 
other hand, the grab is in use only one of the hoists is in 
commission—both.ropes of which are connected to the 
frame of the grab. 

The whole of the hoisting mechanism, including motors 
and gearing, is carried on a mild steel framing, which is 
suspended from a system of lever arms resting on knife- 
edges, as shown in Fig. 4, in such a way that each load 
lifted—be this a full railway truck or grab load —a record 
of the net amount of coal received is kept, the tare weight 
being that of the hoisting gear and truck, is deducted 
The steelyard which records and totalises the weight is 
situated in the operator's cabin, and is manipulated by a 
tie-rod with multiplying motion ; this happy combination 
of hoist and weighing machine is the joint patent of Mr. 
F. G. Mitchell and W. and T. Avery. It is obvious that 
when handling by grab, the net weight of the coalis obtained 
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FIG. 5.—CRADLE, BY MEANS OF WHICH I2- TON WAGONS ARE LIFTED BY THE TRAVELLING CRANE. 
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direct, while when handling wagon loads the wagon must 
be weighed both full and empty, the difference being that 
of the amount of coal received. The hoisting speed is 
60 ft. per min., the lowering of the empty wagon is electric- 
ally controlled, and a solenoid post brake is provided to 
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FIG. 7.—YOKE AND LIFTING BEAM FOR RAISING CRADLE WITH ITS 
TRUCK, AS SHOWN IN FIG. 5.. 


hold the load when the current is off. When 
it is desired to unload coal wagons a cradle 
is used in conjunction with the hoist. ° 


The Cradle. 


The cradle is illustrated in Fig.5. It runs 
on the narrow, innermost, rail track on four 
8 in. wheels, and is pushed on these under 


The Electrician. 745 


The Control Cabin. 


The arrangement of the control cabin is shown in plan 
and two elevations in Fig. 6. In addition to the controllers 
for travelling, slewing and hoisting there are crane pro- 
tective panels, control panels and resistances, also the 
weigher recording mechanism. Special care has been 
taken to afford the driver full view of his work by an ample 
provision of windows. 


The Automatic Electric Grab. 


When it is necessary to use the grab in conjunction with 
the crane the two yokes, lifting beams and chains are 
lowered on to a place prepared for them at the side of the 
track. The four ends of the hoisting ropes are then detached 
from their anchorages situated just underneath the winch 
a the ropes then withdrawn from the four sheaves shown 

nthe bridles. The two ropes to one of the drums are then 
hoisted up out of the way while the ends of the other two 
ropes are attached to the bail of the grab which being 
electrically operated, merely requires a cable plug con- 
nection for opening and closing. The grab holds charges 


. of т} tons and the crane can handle coal at the rate of 


go tons per hour. 
Special Features in Grab Design. 


The grab used in connection with this installation is of 
more than ordinary interest and it will, therefore, be well 
to dwell at some length on this important detail. 

The inherent defect of all two-rope grabs is the necessity 
of a somewhat complex winding gear with two drums, one 
for each rope. These must be operated either singly or 
together when lifting or lowering, or when opening or 
closing the grab. There are, it must be admitted, service- 
able grabs operated with only one rope but with these 
some kind of auxiliary device is necessary instead of the 
second rope to operate a catch or trigger which comes into 
action by either raising or lowering the grab to bring it 
into contact with these. It is obvious that if one of the 
two winding gears of the 20-ton crane is to be used to 
manipulate the grab, this latter must, of necessity, be of 
the one-rope type. 


the coal wagon to be unloaded. Two yokes 
are attached to the four hoisting chains, as 
already mentioned, from these two yokes, 
two lifting beams are suspended, each by 
two chains and hooks (see Fig. 7). These 
lifting beams engage with a pair of horns at 
each end of the cradle. Both drums are 
now started up, and the cradle rises coming „ei 
into contact with the wagon axles, so that the 
weight of the wagon is taken by the cradle. 


In addition to this provision there is at one - 


end of the cradle a pair of U-shaped crutches 
which firmly hold one of the wagon axles, 
and prevent it from sliding out of position 
during tipping. When the wagon has been 
thus raised to the required height and slewed 
over the storage dump one hoisting drum is 
stopped while the other continues to rise 
until the wagon has been tilted to the required 
angle for the coal to escape through the end 
door. A reversal of these movements 
replaces the empty wagon onits track. A 
i2-ton truck can be discharged by these 
means in 42 minutes, or 150 tons of coal can 
be handled per hour. 
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A Simple Desiga of Grab. 


Apart from the installation which forms the subjec 
of this Paper, Mr. Mitchell has realised that a one-rope 
grab, in which the opening and closing operation can be per- 
formed by electricity will overcome most, if not all, of the 
difficulties inherent to grabs by relatively simple means. 
It must here, again be admitted that electrically operated 
grabs have been built before, but most of the devices so far 
introduced, have proved unsatisfactory, principally on 
account of the complex and heavy gearing employed for 
reducing the speed of a fast running electro-motor to the 
slow opening and closing motion of the spades of the grab, 
and also because the motor was located so near the upper 
end of the grab that it became top-heavy and toppled over 
if lowered on to the slope of a heap. The Mitchell grab 
in the Blackburn installation fills itself every time, whether 
worked on level coal or on a sloping face. 

The result of Mr. Mitchell’s endeavours and ingenuity is 
.an excellent electric grab and the first machine ever built 
is now satisfactorily in use in the Blackburn plant. With 
this grab the crane is merely the carrier and lifter of the 
load while the opening and closing is performed by two 
small electro-motors built within the grab spades right on 
the spot where the action of opening and closing is almost 
direct. The time taken to close is 8 secs. and to open 
5secs. With a grab of this construction, since it dispenses 
with the closing rope, which has a tendency to loosen hold 
of the material to be handled, the lifting rope does not come 
into action until the grab is closed. The 
capacity is т} tons, which is equal to 
90 tons per hour. СА 

Briefly, the grab under consideration == 
consists of three essential parts: the two spades and 
the housing and a cradle which supports the motors 
and which is instrumental in opening and closing the 
spades, see Figs. 8 and 9. 


Grab Housing. 


. The housing of the grab is suspended from one of the 
winding drums so that all the driver has to do is to lower 
the grab in an open position upon the coal in one of the 
barges or on to the reserve heap, operate his starter for 
closing the grab, lift and slew the load to its destination, 
when, by reversing a switch, the grab is opened, the load 
dropped and the grab returned for the next load. The 
spades of the grab are hinged at the outer ends of the 
housing and res* upon the material so that it is necessary 
when closing the grab to raise the hinged central portion 
by the electric appliances on the cradle. 


Cradie Details. 


The cradle is suspended within the grab housing by four 
short chains of the cable type ; these are disposed in two 
pairs, one pair on either side, the upper ends are attached 
to the cross traverse on which the grab is suspended from 
the crane, in such a way that by the intervention of helical 
springs any slight irregularity in their length can be 
compensated for by tightening or slackening a nut, until 
the load is evenly distributed over the four chains ; the 
lower ends of the same chains are permanently secured to 
two cams which are part of the mechanical device of the 
interna] mechanism of the cradle. One-half to three- 
quarters of a rotation by these cams, which are keyed to 
the same shaft, shortens the chains by winding them upon 
these cams, thereby closing the grab. Conversely, when 
unwinding, more or less by gravity, the grab is opened 
and the length of the chains determines the exact degree 
of opening. Since the cam shaft is part of the cradle, its 
partial revolution raises or lowers the cradle within the 
grab housing ; this short travel up or down closes or opens 
the grab. In Fig. 8 the cradle is shown in its lowest 
position when the grab is open ; when in the open position 
the cradle is sufficiently high above the coal not to touch 
it, and since, during the digging operation, the cradle 
rises. it is always well out of the way of the material. А 
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The Grab Spades. 


Attached centrally to the cradle at each side is a cast 
iron bearing, through which a heavy bolt passes, which 
likewise passes through the inner end of the extensions 
of the two grab spades, forming a powerful hinge ; near 
the outer ends of the grab spades four suspending links 
are provided, two on each side, the other ends of which are 
fixed by hinge bolts to the grab housing. On top of the 
cradle at each side, centrally therewith, are two brackets 
which support stout pins, each of which passes through a 
guide-roller, and keeps the cradle vertical during its up 
and down motions ; the vertical path for these rollers is 
determined by two angle bars, which form at the same time 
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Fic. 9.—ENp VIEW OF MITCHELL’s ELECTRIC GRAB. 


a central vertical stay at the grab housing. In addition 
there are two oblique lever guides to ensure the steady 
movement of the grab. 

So far it has only been shown how the partial rotation 
of the cams raise and lower the cradle, and consequently 
close and open the grab: it will now be shown how 
the power is applied to cause the rotation of the 
cams. | 

As may be seen from the illustration, the cradle has 
trapezoidal sides, and, for a I-ton grab, measures about 
5 ft. in length and 3 ft. 6 in. in width ; it is composed of 
channels, angles and flats. Mounted on this cradle are 
two 5 H.P. motors, running at 400 to I 200 revs. 
per min. in opposite directions, and having but one 
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armature shaft in common. Keyed to this shaft, and 
between the two motors, is the worm of a speed reduction 
gear of 21:6 : I the wormwheel shaft thus revolves at 
18} revolutions per minute. Keyed to the wormwheel 
shaft are two spur pimions of ro in. in diameter, gearing 
on to the camshaft by two spur wheels of 27} in. diameter, 
giving to the latter a variable speed. 

An oil tight gear casing encloses the worm reduction 
gear, and the spur wheel transmission to the camshaft 1s 
in duplicate in order to keep the grab in balance. 


Details of Control Apparatus. 


The control apparatus works as follows :— 

To close: The operator moves the controller over the 
various deceleration notches, and when the grab is closed 
an automatic arrangement stops the motor and retains 
the grab in the closed position until the operator returns 
the controller to the neutral position. 

To open: The operator moves the controller in the 
reverse direction, and the automatic arrangement stops 
the motors when the grab is fully opened. Both the 
closing and opening operations can be varicd at the option 
of the operator. No brakes or tappet switches are fitted 

. to the grab. 
The Skip Hoist. | 

As already mentioned, the upper end of the skip hoist 
terminates within a lucombe projecting beyond the gable 
of the power house; its lower terminal is located in a 
concrete pit, the upper portion of which is developed into 
a receiving hopper into which the coal is delivered, either 
in grab or truckloads, according to the method already 
described. At the outlet of this hopper a rotating feed- 
table is installed, which works in conjunction with the 
skip hoist as follows :— — 

As soon as the feed table commences to revolve an 
adjustable plough regulates the rate at which the coal in 
the hopper is paid out into the skip, which in its lowest, or 
loading, position, is well below the feeding apparatus. 
The skip has a capacity of oneton, and when this quantity 
has been received the rotary feed table is automatically 
arrested by a weighing device which works in the following 
way : The skip hoisting rope passes over a sheave located 
at a point above its delivery position, which sheave is 
carried at the outward end of a weigher arm, the other 
end of which carries a sliding weight which can be adjusted 
to the desired amount of coal. As soon as the skip has 
received its normal load this arm is depressed, and trips 
a limit and reverse switch, which opens the feeder circuit 
and at the same time the skip hoist winch circuit is closed. 
When the skip gets to the top of the track it mdes into a 
horn-shaped rest, which causes it to tip and discharge the 
coal into а receiving hopper. When it reaches this extreme 
position it trips a limit and reverse switch, which causes the 
skip to stop, and then commence its return journey. At 
the bottom of the track the skip automatically resets the 
switches controlling the hoisting and feed table, so that the 
action of the skip is arrested and the feeder again rotates. 
The above cycle of operations is then automatically re- 
peated forty times within the hour, and the coal deposited 
into the small hopper, from which it is paid out on to a 
band conveyer over the bunkers. This conveyer is fur- 
nished with a hand-operated travelling tripper or throw- 
off carriage for discharging the coal into any one of the 
compartments of the overhead bunkers which require 
replenishing. The quantity of coal dglivered hourly by the 
skip is forty tons, and in order to avoid the possibility of 
choking, the capacity of the belt conveyer is slightly 
greater. | 

The mechanical stokers are fed in the usual way by 

gravity from the overhead bunkers. 


The contractors’ engineers for the OVERHEAD ELECTRICAL FQUIP- 
MENT of the permanent way of the Pietermaritzburg-Glencoe 
Junction section of the Natal main line have already arrived, and 
the preliminary work is in progress. 
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The Confessions of a Mere Buyer. 


FROM A CORRESPONDENT. 


I have a confession to make. I have been regularly attend- 
ing the E.D.A. Salesmanship conferences! Yet let me plead 
how it happened. I met a salesman—(yes, in the electrical 
game)—who really is enthusiastic, and of the Wallace Attwood 
ideal. Fortunately for both of us, he met me unofficially and 
much to my surprisc he did not scent me out as a buyer. Now 
without trying to draw a red herring across the trail of this, my 
confession, I must remark upon the curious omission on the 
part of my friend. My life as a buyer is a very unhappy one. 
I am dogged by dozens of men throughout the week, and yet, 
how I long and try to see them all. I have several very able 
assistants who deputise for me, and I listen grcedily to the word 
pictures they give me of the men who call. Unfortunately but 
few of our friends who call tell us of their product. But still, 
knowledge and facts of the product are but secondary to the 
man; at least so I am told, and I, as a mere buyer, cannot 
presume to know better than my betters. 


Spotting the Buyer. 


Let me be serious and return to the confession, which for my 
conscience's sake I am anxious to see in print and broadcasted 
to all my collcagu«s in the electrical field. (Are salesmen my 
colleagues ?) My friend, the salesman, was so enthusiastic 
that he forgot I was a buyer and invited me to the E.D.A. 
conferences. He promised me I should gain much knowledge. 
1 have! Iwas about to remark earlier on the perspicacity of 
salesmen to * spot " a buyer. (At least they spot the man 
who is supposed to buy. Alas, in these lean times there is but 
little buying for a buyer, and it is only to indulge a vanity that 
he retains his title.) They wait at the main door of the office 
in the morning and scent me out or they bribe the lift boy to 
point me out. That lift boy reaps a fine harvest, because he 
blackmails me and I have to go higher, in my hush money. 
They waylay mc as I set off for my morning coffee, and I see 
them sitting and waiting for me in my favourite coffee shop. 

Hence it was that 1 trembled when I entered the portals of 
the badly-ht hall at Caxton Hall. I felt a hundred, and more, 
eyes on me. It was my very effrontery and the bad lighting 
which saved me. “ Surely,” they whispered,“ he is a buyer—but 
no! a buyer would not dare to come to salesmen's conference.” 
I am glad I went. I have heard the big guns of salesmen go 
off and I have heard Mr. Attwood preaching revolution to 
salesmen. It was an evil day for me when Mr. Beauchamp 
conceived thisidea. Life for buyers has been miserable enough 
in the past. What will it be in the immediate future, when 
each of the many salesmen go forth to conquer, as conquer 
they must. Mr. Wallace Attwood is telling them the secrets 
to conquer the buyer, and youth must be served. I know now 
some of the moves I must counter and I am discussing the 
matter in camera with my Secret Society of Buyers. 


An Interesting Man, the Buyer ! ! 


I had not realised until I had my first E.D.A. conference 
how interesting a man a buyer is in the game of selling. I 
had gained the impression from meeting many salesmen that 
only one thing mattered and that was the salesman. The 
product and the point of view of the buyer were, I understood, 
of no account. I feel now that all this will be altered. "The 
product (or, better still, the value), the buyer, and the salesman, 
will all be a common basis, and our faith will be '' one flag, 
one voltage, and liberty, equality and fraternity amongst all 
products, buyers, and sellers.” 

I feel dismayed at this teaching of Mr. Attwood. Slowly 
cvery little artifice of the buyer will be known. I trembled 
when 1 heard one pupil ask, what was the secret of selling а 
product, in the flesh, so to speak, through a small window, say 
I5 in. by 12 in.? Very nearly, but, thank goodness, not 
quite, Mr. Attwood fathomed the secret. Once that secret is 
learned I-feel all buyers will be lost. That little window is 
arampart for many poor buyers. If I could feel that salesmen 
would not take advantage of my weakness, I should like to 
ask Mr. Beauchamp to allow me to relate some of my dreadful 
hours as a result of some men getting through that window. 
Mistakes of this kind will happen in the best regulated buyer’s 
office ! 

The gentleman who wanted to know the secret of selling 
through a little window also wanted to learn of a substitute for 
a buyer on which he could practise his art. I heard some 
reference to “ trying it on the dog.” Iam а simpleton, I know, 
but may I ask—is there any analogy between a buyer and a 
dog ? 


748 


The Electrician—December 29, 1922 


The Manchester Broadcasting Station. 


Radio Transmission from Metropolitan-Vickers Electrical Company’s Works. 


The experimental transmitting station in the Research 
Department of the METROPOLITAN-VICKERS Works at Trafford 
Park, Manchester, has been extended and is now being operated 
as a broadcasting station on behalf of the British Broadcasting 
Co. The station works on a programme each week-day 
evening from 6 p.m. until ro p.m. and extension of this to later 
hours and to Sundays is contemplated at an early date. 


Generating and Transmission Plant. 


As regards the equipment of the station a small 440 V, 
50 cycle, three-phase generator in the works power house 
drives a triple set for supplying current to the transmitter 
panel. This set consists of an induction motor, a high- 
tension generator developing 2:5 kW at 5 ooo V running at 
I 500 revs. per min., and an exciter. Two of these sets are 
installed and in case of emergency a complete change of supply 
can be effected by throwing over a single switch. The 
commutator ripple is removed by filter circuits at the high- 
tension generator and the station is therefore rendered free 
from any disturbances in the transmission caused by the 
generator itself. Stable adjustments can be obtained down 
to very low voltages occasionally required for test and 
experimental purposes by regulating the generator field through 
a potentiometer-type field regulator. 


Fic. 1—VIEW OF THE TRANSMITTING PLANT. 


The Transmitter Panel. 


The transmitter panel was designed and installed by the 
Radio Communication Co., of London, and employs Mullard 
0-500 valves. The high-tension d.c. supply is fed directly to 
the anodes of the valves and protective gear is provided to 
protect the generator against short circuits. The transmitter 
is installed in a small room adjoining the studio, about twenty 
yards from the generator. The valve filaments are heated 
from a 30 V battery and an artificial aerial is provided for 
special tests. The transmitting plant is shown in Fig. 1. 


The Studio. 


The studio (Fig. 2) is accommodated in a spacious room 
specially draped and carpeted to prevent sound resonance and 
echo. The equipment includes a Steinway grand piano with 
a Welte player attachment, an Edison diamond-disc gramo- 
phone and an Aeolian cabinet gramophone. Music and speech 
are picked up by microphone or other suitable apparatus, 
amplified in the studio and then passed through a microphone 
cable to the transmitting room where further amplification is 
carried out before the current is impressed on the aerial. The 
cage-type aerial is suspended between the top of the water-tower 
and the highest point of the main works building. Each cage 
has six wires supported by suitable loops, the average height 
being about 160 ft. 


Control Station. 


A special station for the listening-in to the main station is 
provided at Hale, about six miles from Trafford Park, and this 
is also equipped with transmitting plant for transmission up to 
100 W, the cail sign being 2WH, while the call sign of the 
main station is 2ZY. At Hale a single phase induction motor 


fed from the Altrincham supply drives a т 500 V generator 
running at I 500 revs. per min. The aerialis 150 ft. long and 
comprises a triple wire with 12 ft. spreaders at a height of 75 ft. 
The main station has been ыр: es on a power varying from 
800 to 1 o00W but is very shortly being raised to the full 
licensed capacity, т 500 W. | 


The Broadcasting Programmes. 

The usual programmes radiated each evening commences 
with a call up and announcements at 5°55. At 6 p.m. and 
6.30 p.m. various members of the station staff, men and women, 
tell stories to the younger and older children respectively. At 
6.15 p.m. and 9.15 p.m. special late news items are received 
from Reuter and other news agencies and are radiated. 
At 6.50 p.m. a recital is given on the Steinway piano of 
classical and semi-classical music and at 7.30 p.m. a special 
feature known as Mr. “ X's"' corner is given, consisting of 
answers to queries sent by correspondents on radio matters, 
topical stories, semi-technical or popular lectures on subjects 
of interest. The main musical programme from 8 p.m. to 
IO p.m. comprises both vocal and instrumental music including, 
for the latter portion of the evening, gramophone records and 
dance music The artists are at present giving their services 
voluntarily and considerable experimental work is being 


Fic. 2—IN THE STUDIO AT TRAFFORD PARK. 


conducted in determining the precise type of voice and the 
best conditions for broadcasting music and song. As the 
audience of listeners increases and the best conditions for 
radiation are known, professional artistes will be engaged. 


The Quality of the Programme. 

THE ELECTRICIAN representative was given ag opportunity 
of examining the station and the correspondence which is 
continually coming in, and of listening to the main station at 
Hale. There can be no doubt of the excellence of the trans- 
mission and the seriousness with which the multifarious 
problems arising out of radio-telephonic transmission is being 
tackled. Special efforts are being made to overcome difficulties 
which arise when considerable amplification of voice is made 
for use in loud speakers. At the present time the purity and 
clarity of tone heard in the telephone headpiece of the crystal 
or valve set is extraordinarily good, but loud speaking with 
considerable amplification, such as will be required in a very 
large hall, is still capable of improvement. 


Receiving Sets. 

The demand for receiving sets is developing rapidly and the 
crystal set marketed by the company is now being turned out in 
quantity. The two-valve set has recently been placed on the 
market and a four-valveset willshortly beready. A multi-valve 
set combined with indoor aerial is also being developed for 
those who live in flats or otherwise have difficulty in erecting an 
outside aerial. With any of these sets, from the crystal sets 
upwards, a unit consisting of two valves for low frequency 
amplification and a loud speaker horn has been developed 
for rendering any set loud speaking. 
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Reviews. 
The Electrical Handling of Materials. By H. H. 


BRouGHTON. Vol. III. Electric Cranes. (London: 
Benn Bros) Рр. xvi+336. 505. 


“ Broughton On Electric Cranes" is such a well-known 
expression with those interested in the subject that there 
should be little need to describe this volume of the author’s 
work as being the premier book on the subject of electric 
cranes. The volume is the nucleus round which the five- 
volume work has been built, and represents the author’s 
book “ Electric Cranes and Hoists " rewritten and brought up 
to date, with the description of many new cranes added. 

The method adopted for the arrangement of the various 
sections, and for the classification of the particular types of 
cranes, is as admirable as we would expect from the author's 
previous work; although the task of classification must have 
been a difficult one, owing to the very large number of 
apparently over-lapping types. 

The fifteen chapters, extending to over 300 pages, include 
crane arrangements introductory, arrangement of crane 
mechanisms, design of crane mechanisms, overhead travelling 
cranes and gantry cranes, jib cranes, building-slip equipments, 
fiting-out cranes, floating cranes, large revolving cantilever 
cranes, steel works cranes, charging machines, the erection 
of the Quebec bridge, code of safety standards for cranes, 
specifications and crane questionnaires. 

It would, perhaps, be difficult to find a type of crane which has 
not been dealt with in this book. Where in some cases details 
of mechanism and structure are not fully dealt with, it is only 
because these have already been described in previous volumes 
of the work. In these cases a full reference is always pro- 
vided. In compiling a work of this nature, which must 
necessarily be divided into sections in order that the infor- 
mation may be put before the reader in as handy a form for 
reference as possible, it follows that many minor accessory 
parts of individual mechanisms must be dealt with in the 
section to which they naturally belong. It is with admiration 
for the author’s clearness of style we note that the cross 
references given for the detail parts are such as will enable a 
rapid and complete reference to be made by the reader along 
any particular line which is of interest to him. It will, there- 
fore, be gathered that this work has been written with due 
regard to the fact that it is intended for use by the consulting 
engineers and others interested in the subject day and daily, 
and is certainly not intended merely as a bookshelf book to 
be put away and seldom referred to. This feature which the 
author has given to his work adds greatly to its value. 

If we might venture to criticise the author’s chapter on 
design of crane mechanism, we would mention that it would 
seem advisable to arrange the system of design so as to avoid 
having to increase the quantities by 25 per cent. in order to 
err on the safe side (p. 58) ; and again a similar expression on 
р. 59. Reference tables should be made in such a form as to 
be usable with confidence, without indefinite allowances 
having to be made by the consultant. Put plainly, with such 
allowances made throughout the calculations summed up, the 
total result is apt to be wide of the mark and to produce an 
expensive machine. We observe that the author seems to 
advise the torque to be taken by hoisting brakes as equal 
to full load torque on the motor (pp. 6o and 63.) We do not 
consider this right for many cases, as, with a hoisted load, 
within the capability of the motor to deal with taking, say, 
I4 times full load torque to hoist, there would certainly be 
trouble due to slipping with a plain brake fitted. We con- 
sider 14 times full load torque of the motor as being right for 
the brake on the hoisting movement. In getting out the sets 
of gearing for the several motions of the examples given, we 
Observe that no figures are taken for the dynamic torque to be 
added during acceleration to the static torque. In most cases 
the dynamic torque is likely to reach twice full load torque 
occasionally, if not frequently, and this point should certainly 
have been looked after in the chapter on design of crane 
mechanism. We note, in fact, that no mention whatever is 
made of dynamic torque, although it would certainly to a 
considerable extent influence the design of the gear teeth 
width and form. Although the greater part of the required 
dynamic torque has to be exerted by the motor to accelerate 
its own rotor in the case of moderate to high-speed motors ; 
yet the torque to be taken by the gear can easily be put up to 
a fairly high figure by the driver moving his controller over 
quickly. 
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It may be that the author has dealt with the matter of the 
influence of dynamic torque on the selection of gearing, and 
also on brakes in previous volumes, or will do so in the volumes 
of his work still to come; but the chapter which has been 
selected for discussion would be better made complete by the 
inclusion of the subject matter indicated above, and also at 


‘least by a few diagrams showing the torques to be dealt with 


by the motor pinion. 

It should be observed that on p. 97, in connection with 
the Hulett ore unloader, the author promises to deal to a much 
greater length with American methods of handling ore and 
coal in thé volume following the one under review ; and we 
trust that the particular machine mentioned above will be 
fully described from the electrical point of view, as itis possibly 
the most interesting type of semi-automatic machine with 
which the present volume deals. 

This volume on cranes must consist of necessity to a great 
extent of descriptive matter relating to each of the better 
known types, and it is therefóre difficult to find subject matter 
for an extended review without bringing in much matter 
from previous volumes of the work which bear on the present 
volume. 

The volume, taken with the others already produced and 
published, indicates that the author's aim to produce a standard 
book on the electrical handling of materials is meeting with 
the success which his endeavour merits, and we look forward 
to the publication of the remaining two volumes. 

When complete, the volumes should certainly, in our opinion, 
form the standard work on what is now perhaps the most 
important and greatest branch of electrical and mechanical 
engineering. 

CHas. E. RAEBURN. 


Die Transformatoren. Ву Prof. G. BENIscHKE. Second 
Edition. (Brunswick: F. Vieweg & Son.) Рр. viii 4-277. 
70 marks. 


This book is volume XV of the series “ Elektrotechnik in 
Einzeldarstellungen,’’ edited by Dr. Benischke, the author of 
the present volume, and probably one of the most prolific 
writers on electrical engineering in Germany. The chapters 
deal with method of working, construction, cooling, connections 
and special applications, testing and calculation of trans- 
formers. Some of the author's symbols for well-known 
quantities are a nuisance, however welcome they may be to a 
Pan-German. Thus k and K for pressure (Klemmenspannung), 
w and W for resistance (Widerstand), and u for temperature 
rise (Uebertemperatur). In this connection it may be remem- 
bered that the German papers were among the first to adopt 
the I.E.C. symbols. 

The author has taken pains to bring the volume up to date 
by including sections on the capacity of the windings, mechani- 
cal forces on the windings under different conditions, and special 
kinds of transformers. Much of the standard material can be 
found elsewhere, of course, and some of it is better treated 
elsewhere ; but the book is a useful addition to transformer 


literature. 
S. PARKER SMITH. 
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Tables and Chart Atlas of Complex Hyperbolic and | 
Circular Functions. By A. E. KENNELLY. (Cam- 
bridge, Mass.: Harvard University. Second Edition. 
Pp: 240 +14 plates. 


We welcome this new edition of Dr. Kennelly's Tables of 
Complex and Hyperbolic Functions. Six new tables have 
been added and the others have been revised and some of 
them enlarged. The tables are of value to both telephone 
and power transmission engineers. In making calculations in 
connection with the propagation of signals along wires it is 
sometimes necessary to write an expression such as tanh 
(0454-1 754/ — І) in the form «+B+/-1. We find at once from 
the tables that «—0' 47964 and 8—-—0 33039. This obviates 
a very laborious calculation. The explanatory text given 
will prove not only very helpful to all who use the book but 
will also be of assistance to those who wish to acquire an 
accurate knowledge of the hyperbolic trigonometry of complex 
numbers. 

The atlas has also been extended. Calculations to the 
moderate degree of precision required in many practical 
applications can be made very expeditiously by its help. 

А. К. 
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Correspondence. 


100000 V UNDERGROUND CABLES. 
‘To the Editor THE ELECTRICIAN. 

SIR,—I must ask you to allow me space for a short reply 
to your editorial of the 15th instant. I am quite willing to 
concede that the matter was badly presented in the paper and 
at the Institution, but still maintain that information is given 
in the paper which represents true progress. 

In my reply to the Institution I shall show that :— 

(1) By the use of intersheaths in the manner advocated by 
Table III. on p. 17 it is possible to apply something approach- 
ing 70 per cent. greater voltage to a given total depth of 
insulation than in any non-intersheath cable. 

(2) The use of this extra voltage enables me, for the same 
current density and for half the amount of copper, to reduce 
the thermal gradient on the innermost core to 72 per cent. of 
that in a nonintersheath cable, with greatly improved life of 
the cable. 

(3) The thermal gradient, for a single-core non-intersheathed 
roo ooo V cable of a given diameter, as compared with a 
three-core non-concentric 55 ooo V cable of the same diameter, 
is of the order of 40 per cent. of the latter. 

(4) The thermal gradient in an intersheathed cable on my 
principle is further improved by some 20 per cent. by the fact 
that the copper heat is liberated nearer to the circumference of 
the cable. 

(5) Combining items (2), (3) and (4), we get a total reduction 
of temperature on the innermost core (and on the insulation) 
of ncarly 75 per cent. 

(Alternatively, I might put up the voltage by perhaps 
another 20 to 30 per cent., because a cooler insulation can bear 
a higher voltage gradient, "with again further diminution of the 
copper temperature and consequent further reef of the insula- 
tion.) 

(0) The extreme importance of temperature is emphasised 
by the lantern slide which I exhibited, showing the connection 
between resistivity and temperature, and by the calculations 
on p. 17 of the paper dealing with conductance lcakage. 

(7) On the score of complication, I do not think you have 
appreciated that I can entirely drop the so-called '' major- 
star '" system, and my system then simply becomes, at the 
sending end, three double-star transmission systems, and would 
compare favourably, as regards switchgear arrangements, 
with three ordinary three-phase step-up transformers. 

(8) It is only necessary to add that the outermost inter- 
sheath, which in my system forms so important a feature from 
the point of view of the reliability and efficiency of the cable, 
could not be operated by the “© straight tap " method of feeding 
intersheaths. 

I trust that you will see your way to publish this letter ; 
which omits numerous other points of importance in the 
attempt to confine attention within the shortest space to that 
which 15 vital.—I am, etc., 

A. M. TAYLOR. 

Birmingham, 

December 21st. 


Henley Publications. 
Cable Formulae and Commercial Information Leaflets, 


A copy of “ The Henley Manual" has been sent to us by the 
publishers, W. T. HENLEY’s TELEGRAPH Wonks Co. Jt is a good- 
Jooking production, priced at half-a-guinca, and contains a wealth 
of technical data and formulae relating to clectric cables of the kind 
likely to be useful to station engineers, The book is divided into 
five parts, the first of which contains formulae for the calculation 
of cable sizes, and details of carrying capacities, electrostatic 
capacities, specific gravities, melting points, ete., of various metals. 
Part 2 gives a complete copy of the B.E.S.A. specification for insu- 
lated cables, including tables of conductors with their metric 
equivalents, Parts 3 and 4 deal with underground and overhead 
coustruction respectively, while part 5 gives а comprehensive list 
of all classes of cables and accessories. 

From the same source comes another interesting publication, 
consisting of the firm's commercial information leaflets fronr January, 
1915, to December, 1920, bound up in a handsome book. The 
variation in the prices of the various materials over these trving 
Vears is instructive. It is interesting, for instance, to note how the 
prices of copper rose gradually from the beginning of 1918 until 
just after the Armistice, when it fell almost continuously and with 
accelerated rapidity to May, 1919, rose rapidly and rather irregularly 
to August, 1919, fell and rose again throughout the rest of 1919 
until April, 1920, then it remained steady till November, 1920, 
with a gradual downward tendency which was accelerated to the 
end of the vear, 
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The Permanence of Civilisation and its 
Relation to Citizenship. 
By "DELTA." 


In the strictly technical sense the applied engincering sciences 
have few liaisons with the sciences of psychology and sociology. 
The latter touch upon our technical work when consideration 


is given to the relations of those working together in the same 


industry, although applied political economy has the most 
intimate concern with both psychology and sociology. To- 
day the accepted standards of efficient citizenship need to be 
recast. А decade ago a definition of average good citizenship 
would have covered any man who did a good day's work and 
gave his spare time to rational enjoyment. Не could deride 
politics and politicians with an air of cynical superiority 
without laying himself open to a charge of smug Pharisaism. 
In recasting the standards of efficient citizenship we know 
to-day that the efficient citizen, whether engineer or linen 
draper or farmer, must look beyond the bench or drawing 
board or counter or furrow. Political questions have to be 
faced whether we like them or not. Their solution has as 
much importance in securing the survival of our civilisation 
as the questions of water supply and town drainage are 
important in the prevention ot devastating epidemics. It is 
only under relatively stabilised political systems that engineer- 
ing science can make any progress. If our established civilisa- 
tion is allowed to crash, not only does progress cease, but all 
our gains and arts will be lost. [4 


What of the Future ? 


{f our environment were that of a decade ago it would 
perhaps be pardonable to say that it mattered very little to 
the engineer when he had, as Mr. Gilbert Chesterton puts it, 
gone " to Paradise by way of Kensal Green," whether his 
work was permanent or not. To-day, confronted with certain 
present discomforts, and recognising the possibility of still 
greater troubles, we cannot be so complacent. Therefore, in 
our discomfort, we ask questions. Was the progress of the 
last century speeded up too much? For generations the 
potentiality of that rate of progress had slumbered in the 
brains of our forefathers. Did we then, and are we now, 
stressed at too high a pressure ? Will such fruits as we have 
snatched, and as we still hope to snatch from the tree of 
knowledge first exhilarate, then incite to further effort and 
finaly stupefy, leaving at best an aftermath of mentally 
sterile generations, and at worst weltering anarchy ? 

We cannot to-day asseverate our indifference to the future. 
We cannot comfortably affirm that we are as powerless to 
modify that future as are, say, the individual bacilli of typhoid 
fever able to prevent the accumulation of the toxic matter of 
their own production which causes their disappearance in the 
blood of a human being. We dare not say that we are as 
incapable of arranging our persistence as the butterfly which 
must lay its eggs and perish. 

We are not able to say that we must stop and assimilate 
some of the results of our progress. The present epoch of our 
several sciences is presumably still young. Where can we 
find those ready to claim that we have reached finality ? Not 
in this floodtide of change with its maze of increased mechanical 
possibilities, this speeding up of transport and of means of 
communication. We need to ensure that this age shall be 
proof against racial barbaric submergence which was not 
secured by those who in previous ages carried their arts and 
sciences to such ends as the hanging gardens of Babylon or 
the Parthenon at Athens. We need to ensure that the Sphinx 
of to-morrow is not germinating in the gutter to-day—if it 
has not already taken shape beyond the embryonic—and that 
to-morrow it will put its riddle to us as ruthlessly as in the old 
myth and extort the old penalty for failure to answer. 


Only One Recourse for the Engiaeer. 


For the engincer to-day there is only one recourse, co- 
operation in efficient citizenship even if it means matters as 
distasteful as falling in for sanitary fatigues. іп past ages it 
was from the plough that the Roman Senate called Cincinnatus. 
In our day the engineer must be prepared to leave the office 
or the works to give spare time to the problems of citizenship. 
If that is done we nced not yet think about casting the word 
“Ichabod ” in large letters for the disfigurement of certain 
portals in Great George Street, in Storey's Gate or on the 
Victoria Embankment. But if we fail as citizens, it 1s 
possible that there will very speedily be no portals to 
adorn. 


December 20, 1922 


Electric Lamps in Mines. 
New Safety Types Approved by Board of Trade. 


The tatest Safety Lamps Order of the Mines Department of the 
Board of Trade contains particulars of six NEW ELECTRIC SAFETY 
LAMPS which have been approved for general use in mines. Three 
hand ‘amps and the '' Ceag"' pillarless lamp must be capable of 
maintaining a light of not less than 1 c.p. all round in a horizontal 
plane for not less than nine hours, and also of giving a light of not 
less than 1:5 с.р. over an arc of 45° in a horizontal plane ; whilc 
the “ Thor " cap lamp and the Davis-Derby pillarless lamp must 
maintain a light of not less than 1 c.p. throughou.: a per®d of not 
less than nine hours. Other conditions attached to approval are: 
(1) That the total weight of the lamp does not exceed the figures 
specified (5j Ib. to 62 Ib.) ; (2) that the strength of the material and 
attachments is not less than in the samples submitted for test ; 
(3) that the lamp has been made at the makers' works , and (4) that 
the integral parts (case, accumulator, cover and lamp bulb) bear 
the name or distinguishing mark of the lamp. 

The “ T.K.” hand lamp has a steel case, leaded within and without, 
with a flanged ring of steel for the attachment of the cover or 
lanterr. The capacity of the accumulator, which uses acid electro- 
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"T.K." HAND LAMP. 


“THOR” CAPLAMP. 


lyte absorbed by wood, wool or similar material, is not less than 
6:5 Ah, with a voltage drop from 4 to not less than 3:6. The lamp 
bulb has a current consumption of 0°60 to 0:65 A at 4 V. | 
The '' Lemaire ” lamp has a cylindrical case of copper, with а 
baseplate of brass, and a ring of brass which is screwed for the 
attachment of the cover or lantern. The «ccumulator, of the 
acid type, has a capacity of 7 Ah with a voltage drop to not less 
than r'8, and the lamp bulb has a current consumption of 075A. 
The 2 V accumulator of the “Thor ” lamp is of the acid type 
with jelly electrolyte, and its capacity is not less than 9 Ah, with 
a voltage drop to not less than 1'8. The lantern, of aluminium, 
can be worn on the user's cap, and the lamp bulb has a current 
consumption of o'9 to 1 A. | 
The Patterson lamp (Type Ні) has а 2 V acid accumulator, with 
celluloid case constructed to prevent escape of liquid, ard its 
capacity is not less than 5 Ah, with a voltage drop to not less 
than 1'8. The lamp bulb has a current consumption of 0'5 А. 
The “ Ceag "' pillarless lamp is practically the same as the standard 
hand lamp, but the pillars have been removed and there is a swivelling 
fork. In the Davis-Derby pillarless lamp the 2 V accumulator 
has a capacity of not less than 9 Ah, with a voltage drop to not less 
than 1°8, and the lamp bulb has a current consumption of 0°85 А. 


A comprehensive scheme is in contemplation for the supply of 
ELECTRICITY IN BuRMA. It is proposed to divert water from 
the Yunzalin river down a slope and through tunnels, and use it to 
supply power for the generation of electricity for transmission 
to Rangoon.—tulter's Trade Service. 
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Association of Engineers-in-Charge. - 
Programme for 1923. 


An attractive programme has been arranged for 1923 by the 
ASSOCIATION OF ENGINEERS-IN-CHARGE, of which Dr. H. S. Hele- 
Shaw is president. On January roth Mr. A. Fleming Browne will 
read a paper on “ The Selection of Fans and their Application," 
Mr. H. E. Mitchell in the chair. Dances have been arranged for 
January 2oth and February roth and on February 14th a paper 
on '" Hydraulic and Electric Lifts " will be read by Mr. C. H. J. 
Day, the chair being taken by Mr. H. Baines, of H.M. Office of 
Works. On March 14th Mr. J. B. C. Kershaw will read a paper on 
“ Scientific Instruments in the Boiler House,” the chair being taken 
by Mr. Loughnan St. L. Pendred. The annual dinner will also be 
held in March, at a date to be decided later. The last paper of the 
session will be read on April 11th by Col. C. E. P. Sankey, his subject 
being '' Military Bridge Building under Fire." General Magnus 
Mowat will occupy the chair. A dance will be held on April 14th. 
Special notice wil be given to members of the annual meeting, 
which is to take place some time in September. Discussion evenings 
will be arranged as well as visits to places of interest, due notice 
being given beforehand. The meetings take place at St: Brides 
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Institute, London, E.C.4, the reading of papers commencing at 
S p.m. The hon. secretary of the Association is Mr. A. E. Penn, 
100, Earlsfield Road, London, S.W.18, and hon. social secretary 
is Mr. H. G. Wellington, 43, Marchmont Road, Wallington, Surrey. 


* Who's Who in Engineering." 
Enlarged Third Edition Just Issued. 


The third edition of ‘‘ Who's Who in Engineering " has just been 
published by John Ed. Sears. It is a very different book from 
the first editions which we reviewed two years ago. It has not only 
grown, so that it now nearly rivals the size of a well-known publica- 
tion of a similar name, but it contains over 8 ooo notices and is 
representative of British engineers in all parts of the world. The 
work of compilation has been well carried out, and as far as we have 
been able to ascertain, any errors are due to the delay which must 
necessarily elapse between receiving the copy and publication. A 
useful feature 1s the information relating to engineering institutions 
and societies, centres of technical engineering training, etc., which 
has been extended to include such bodies throughout the British 
dominions. Information on current engineering topics, British 
engincering standard specifications, legal notes and statutes, rules 
and orders are also given, so that generally the book is well worth 
inclusion in the engineer's librarv. 


Members of the OSRAM AND ROBERTSON CLUB will hold a dance 
at the Osram G.E.C. Lamp Works, Hammersmith, to-morrow, 
Saturday, at 7.30 p.m. 
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WHAT OUR MANUFACTURERS ARE DOING. 


* Workslite” Reflectors. 


The " Workslite " reflectors, which are manufactured by the 
WARDLE ENGINEERING Co., are, we understand, the outcome of 
many years’ experience in manufacturing this class of equipment 
for industrial service. They include a simple focussing device 


Fic. 1.—THE OPEN PATTERN ‘‘ WORKSLITE’’ REFLECTOR. 


and a patent anti-vibrator, which can be fitted to any existing 
design in a few seconds. The mild steel rods are rust-proofed by 
aspecial process, and all parts are jig drilled and interchangeable. 

Fig. 1 illustrates the open pattern for use with gasfilled lamps. 
This pattern is also made in a weatherproof type, as shown in 
Fig. 2, and in both cases consists of a special steel spinning coated 


Fic. 3. 
A DISPERSIVE REFLECTOR 


FIG. 2. 
THE WEATHERPROOF REFLECTOR. 


with vitreous enamel, white inside and green outside. The open 
types are for inside lighting, and the weatherproof patterns for 
outside work. The deep bowl collects a major portion of the 
light rays, and the light emitted is whiter than with the focussing 
type. 

Fig. 3 shows a dispersive pattern of reflector, which is also made 
in the open and weatherproof types. In this case the downward 
flux of light is greater than with a deep bowl reflector, the illumi- 
nation of the vertical plane is considerably higher, while a wide 
spacing is possible without dark patches midway between the 
units. The general effect, we understand, is to lessen the contrast 
between the lighting units and the background, and a more cheerful 
shop atmosphere is the result. 


Osram Automobile Lamps. 


The special point about the Osram automobile lamps supplied 
by the GENERAL ELECTRIC Co. is the formation of the filament in the 
gasfilled lamps. The filament form is extremely concentrated, 
so that it approaches as nearly as possible the ideal point source. 
For use with scientifically designed reflectors, the Osram gasfilled 
headlight lamps are, therefore, claimed to be particularly suitable, 
as full advantage can be taken of the correct curvature of the 
parabolic reflector. Another noteworthy point in connection with 
these lamps is the shape of the bulb. This is tapered off towards 
the cap, so that the lamp can be placed far back in the reflectors 
when necessary for focussing purposes. The caps used with these 
lamps are without shoulders for the same reason. The cement 
used for attaching the caps to the bulbs is a pure white colour, 
which helps to reflect the light as well as to secure the cap. | 

The company have also recently introduced an Osram automobile 
gasfilled headlight lamp for 12-14 V circuits and 18 W in a 35 m/m 
bulb. This lamp has been specially manufactured at the request 
of the motor industry, and forms a useful intermediate size between 
the 12 W lamp in a 35 m/m bulb and the 24 W lamp which is 
contained in a 50 m/m bulb. 


The Marconiphone and Mythology. 


“ Iris, the golden-winged Goddess of the Rainbow, with the 
Swiftness of the Wind, penetrates everywhere leaving the messages 
of Heaven.”’ 

The Iris Flower which is incorporated in the picture painted for 
the MARCONI Company by the famous artist, Mr. Lewis Baumer, has 
been adopted as the symbol of the MARCONIPHONE ; for by means 
of this wonderful instrument the actual tones of music and of 
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speech can be conveyed swiftly as light—and over vast distances of 
space, to the expectant ears of the world. 

Joy and pleasure, entertainment and solace, can now be given 
to tens of thousands simultaneously, whatever their situation or 
condition—to the humble cottage and to the palace, to the sufferer 


on his sick bed, and to the lonely traveller far from the amenities of 
civilisation. 


A Lamp Locking Device. 
A device which is intended for locking electric incandescent 
lamps in their holders has been devised by the FRANCIS TOOL AND 
ENGINEERING Co. It is claimed for this device, which we illustrate 
herewith, that it enables a reduction in the lamp bill of 45 per cent. 
to be made. It is also claimed that it is impossible to remove the 
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THE FRANCIS LAMP LOCKING DEVICE. 


lamp until it has burned out or broken and so effectively prevents 
tampering. The lamp lock consists of an inner and outer collar 
which can be lengthened but cannot be shortened. To lock the 
lamp the device is placed on the lamp holder, the lamp is inserted 
in the usual way and the outer collar is screwed down until it lightly 
touches the glass bulb. When the lamp is burnt out the bulb must 
be broken when the lamp cap and locking device can be removed. 
To lock a new lamp in the holder the outer collar of the lock must 
be screwed off and screwed on again from the top. 
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| * Falco" Fires. 

The “ Falco ” fire illustrated herewith is known as the Sunbeam, 
not a bad name. It is made in two or three bars sizes, in cast iron, 
is of neat appearance and is specially designed to meet the require- 
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THE '" Fatco’’ SUNBEAM. 


ments of those requiring something artistic and useful at a low cost. 
Its loading is either 1°5 kW or 2:25 kW, and it is made in a number 
of finishes. The HorPoiNT ELECTRIC APPLIANCE Co. supply ії. 


G.E.C. Delivery Service. 


When the GENERAL ELECTRIC Co. moved into their new premises 
at¥Magnet House, the whole of their London Stores, formerly 
situated at Queenhithe and other premises, were brought under 
one roof, together with the counters and offices. — 
f= Spacious van docks and loading and unloading yardage are 
provided at Magnet House, and in order to take the fullest possible 
advantage of the facilities, the company set about re-organising 
their delivery service. Some particulars of this service may be 
of interest to our readers. 

В The company now possesses a fleet of ten motor vehicles, two 
of 2 ton capacity, four of 30 cwt. capacity, and four of 1 ton 
capacity. In addition there are four horse vehicles, and all these 
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MAGNET HOUSE AND SOME DELIVERY VEHICLES. 


are entirely employed in distributing work. They are familiar 
figures in the streets of London, and can be easily distinguished 
by the house colours, viz., black, white and amber. 

In addition to the delivery fleet, there are three heavy horse 
trolleys employed on carting export traffic to the various London 
Docks. 

The area served by the G.E.C. Local Delivery Fleet is the whole 
of the postal area of London, excluding districts N.W.7, N.12,14, 
20 and 21, E.4 and 18, S.E.2, 9 and 21 and W.7. 

Certain districts outside the postal areas, such as Harrow, Brent- 
ford, Richmond, Kingston, Croydon, Ilford, Bromley, Beckenham, 
etc., are also served. There is a delivery twice daily to the City 
and West End, and portions of the S.W. district, so that orders 
for stock material received in the morning can be delivered on the 
same day. The bulk of the remaining districts are served once 
daily, with the exception of some of the outlying districts, which 
are only visited three times a week. 

We are able to reproduce herewith a photograph of the exterior 


of Magnet House, with a part of the fleet of delivery vans drawn 
up outside. 
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Catalogues, Price Lists, &c. 
The Desk-o-Lite standard lamp made by ELECTRA Lorp., has, as 
its name implies, been designed for use on the desk, in the library or 


in the sitting-room to provide a good source of light and comfort 
for the eyes. 


ENTERPRISE MANUFACTURING Co., LTD., announce that they have 
been appointed sole London and export agents for the Imperial 
Engineering Co., of Wolverhampton. Lists dealing with Imperial 
fires, hotplates, toasters and geysers, are ready for distribution. 
Stocks are held at Grape Street. 

Four recent issues of the '" BULLETIN OERLIKON ” deal with such 
interesting subjects as the transport of large stators, the protection 
of transmission lines against intermittent earths, railway electrifi- 
cation in France, outdoor sub-stations, a new induction regulator, 
and the 40 H.P. motor coaches for the Martini-Chatelard railway. 


Machine cut gearing and complete gear installations are dealt with 
in a catalogue which we have received from CRorrs Ltp. The 
teeth used in this equipment are machine cut, either straight or 
helical and are made in cast iron, mild steel, cast steel, gunmetal 
and phosphor bronze. Full technical details of the various combi- 
nations possible are given. 


There can be little about switches and switching which is unknown 
to A. P. LUNDBERG AND Sons. Their latest list S40 simply confirms 
this view. It deals with all sorts of switch and plug connector com- 
binations, too numerous to mention here, but all likely to find a useful 
application in that extension of domestic electricity for which we 
are all watching and working. 


The DowsiNc RADIANT Hear Co. have issued what may be 
called a glorified postcard containing illustrations and details of 
their electric heating and cooking appliances. Anyone who is 
interested in this equipment may quite easily obtain further details 
regarding the object of his or her choice by using the list number 
by which the appropriate section of the catalogue may be turned up. 


A pamphlet issued by the ELECTRIC MACHINERY Co. deals with 
the “ Rightway ” ten-ton drawer, which has been designed to 
remove pulleys, wheels, commutators, valve seatings and any- 
thing else which has a way from time to time of requiring to be 
removed. It is adjustable for solid pulleys and wheels up to about 
30 in. diameter, is easily portable, and is made throughout of hig 
tensile steel. | 

We were surprised to receive from E.D.A. a small folder entitled 
“ How you can Reduce Your Gas Bill," not expecting that such 
an economic policy would emanate from such a source. The secren 
is, however, explained when the pamphlet is opened, the solutios 
being, of course, '" Use Electricity." Опе moral among many it 
that it is always better to read to the end before jumping to 
conclusions. 


MELDRUMS, LrD., send us particulars of the oil burner they 
manufacture for various types of boilers and for heating and 
annealing furnaces. It can be used either exclusively or as an 
auxiliary in case of strikes. The advantages of oil for the same 
reason as compared with coal are set out, and full particulars of 
the installations suggested are given. The Meldrum tar burner 
is also dealt with. 


STRODE AND Co. have issued a catalogue of electric light fittings 
which includes a number of new designs to meet present-day 
lighting requirements. It is of foolscap size, but this unusual 
format has doubtless been chosen because of the necessity of repro- 
ducing in a sufficiently artistic manner what can only be called 
some really wonderful equipment. Considering the results obtained, 
the prices do not seem to be out of the way. 

The current number of ‘The Zodiac," the Submarine Cable Service 
paper, deals, somewhat naturally, with the recent Jubilee celebra- 
tions. The speeches given at the banquet which they held at the 
Royal Botanic Gardens are given in full, and wonderfully well 
reproduced photographs of some of the events on that occasion 
are published. They confirm our opinion that the scene was 
worthier of the Arabian Nights than of modern London. 


TRUSLOVE AND Co. have issued a list dealing with their '' Trus- 
lite " electric lighting plants. The engine is of the petrol рагаћп 
type, or can be used with petrol, benzol, or alcohol alone. It works 
on a two-stroke cycle. The dynamo windings are vacuum im- 
pregnated with insulating compound to withstand extreme climatic 
conditions. A rotary pump is made by the same firm for working 
by belt drive from the engines supplied with a “ Truslite ” plant. 

The MIDLAND ELECTRIC MANUFACTURING Co. have issued a 
circular describing their '' Glasgow " Premier switch, the demand 
for which has increased so much that they have had largely to 
develop their productive capacity. The switch is intended to 
minimise the dangers that arise from switches of fair capacity being 
operated by unskilled persons. Effective interlocking is provided 
and the patent operating link securely locks the blades in the “ oft ” 
position. 

The quarterly '' Bulletin" of the ATELIERS DES CONSTRUCTIONS 
ELECTRIQUES DE CHARLEROI contains some interesting articles 
on high tension cables, the electric driving of rolling mills, and 
other matters of a technical and engineering character. Our 
French neighbours go into these questions in a more mathematical 
way than we do, and those who are interested in looking at matters 
from this point of view should certainly make a point of obtaining 


the publication. 
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South American Developments. 


Works in Mexico, Chile and the Argentine. 

The survey of the section of the MEXICAN NATIONAL LINES of 
railway between Monterrey and Cerneros, which it is proposed to 
electrify, has now been completed and the signature of the President 
of the Republic is all that is needed in order to put the scheme into 
effect. The technical department of the National Railways of 
Mexico is engaged upon studies with a view to installing wireless 
telegraphy upon the whole of the trains run by the Government. 

A commencement has been made upon the important CHILEAN 
ELECTRIFICATION PROJECT to supply power for the railway between 
the capital, Santiago, and the port of Valparaiso. The corner- 
stone of the Quilicura sub-structure with the four others at Pingue, 
Llay-Llay, San Pedro and Vina del Har, has been laid. The 
stretch of 190 kms. forms the first standard gauge railway in South 
America to be electrified. 

The Argentine Ministry of Public Works has made a proposal 
to the Legislature of the Province of Mendoza for the installation 
of a hydro-electric plant and irrigation dam at the Nihuil Falls, on 
the River Atuel. Here there is a fall of тоо metres in a distance 
of 500 metres, while the gorge is not more than 7 metres wide at its 
narrowest point. The mean annual flow is 40 cubic metres per 
second with up to 500 cubic metres during the rainy season. The 
proposed development of electrical energy amounts to 40 000 H.P. 

The first broadcasting concession, granted by the Municipal 
Government of Buenos Aires, is about to be carried out in Argentina. 
This has been given to a native engineer, and is confined to the 
provision of subjects of an educational and recreational nature. 
In this connection an installation of wireless telephone transmitting 
apparatus will shortly be required. The concession is in no way 
a monopoly, the Government reserving to itself the right to grant 
similar favours to other companies, although not upon quite the 
same favourable terms as those conceded to the first applicant.— 
Reuter's Trade Service. 


American Comment on British Undertakings. 


Figures that * Should be Improved Censiderably.” 

The “Electrical World," in commenting on the figures issued for the 
year ending March 31st, 1921, concerning British electricity stations, 
notes that 463 consuming coal or coke averaged 3°32 lb. per kWh, 
the best thermal efficiency reported being 17°75 per cent. Waste- 
heat stations produced over 161 ооо ooo kWh, oil engines nearly 
24 000 000, refuse destructors nearly 18 ооо ooo, water power 
5000000 and gas engines д ооо ооо. With reference to these 
figures, our contemporary remarks: “ In general they cannot be 
held to be very creditable, at least from a thermal point of view. 
If coal conservation is to be a live issue, they should be improved 
considerably. On the other hand, doubtless any drastic reduction 
in the coal used would compel an outlay of more capital than the 
financial savings to be effected would recoup. The figures support 
the contention that the larger power stations are more economical, 
as was to be expected, but the average figure of 2°71 Ib. of coal per 
kilowatt-hour generated in the twenty stations with outputs over 
50 ооо ooo kWh is still capable of great improvement. In fact, 
many small private plants using gas engines can easily beat that 
figure. Moreover, it is obvious that a supply from a station using 
coal at that rate could not possibly compete with a private plant 
where heating is also required.” 


Legal Intelligence. 
Judgment in the Mica Plates Case. 

In the King's Bench Division, on December 21st, Mr. Justice 
Coleridge delivered judgment in the case of the Mica and Asbestos 
Insulating Co. v. the Fellows Magneto Co., Ltd. (see last week's 
ELECTRICIAN, p. 725) The plaintiffs claimed two sums amounting 
to {2 460 for goods sold and delivered. In the alternative, the 
plaintiffs claimed damages for alleged breach of contract by the 
defendants in refusing to accept the goods, viz., mica discs or plates 
used in magneto construction. Defendants denied liability, alleging 
that the plates delivered were to a large extent inferior in quality 
and defective and unfit for the purpose for which they (defendants) 
required them. Defendants also counter-claimed for damages, 

His Lordship, in giving judgment, said he accepted the view that 
the contract was both by sample and description, but it was an 
unfortunate fact that defendants had destroyed the samples and 
he was consequently unable to make a comparison, | He adopted the 
view that it was a sale by sample plus description and the basis of 
the contract was that the goods must be fit for the purpose for which 
they were required—that the mica must be free from bubbles and 
of good quality and that the plates should not vary in thickness, 
It was admitted that some of the goods were not according to 
contract, but the rejected goods scemed to a large extent to have 
been the goods of other people. He had come to the conclusion that 
some of the goods were not according to sample, but there never 
had been any reluctance on the part of the plaintiffs to rectify any 
deficiency, In the circumstances, his Lordship gave judgment for 
the plaintiffs for £2 203 11s. id., with costs, and dismissed the 
counter-claim, with costs. 

A stay was granted on the usual terms, 
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Calcutta Public Utilities. 


Cleims in Connection with Municipel BilL 

A Calcutta correspondent of “The Times” states that the 
Calcutta Tramways Co., Oriental Gas Co., Calcutta Electric Supply 
Corporation, and Bengal Telephone Corporation, Ltd., have claimed 
certain rights of security in connection with the Calcutta Municipal 
Bill, which would otherwise give the Municipal Corporation power 
to levy rates on the mains, lines, cables, tracks, etc., of the companies. 
The Tramways Co. works under provisions made by the Lieutenant- 
Governor of Bengal, in which agreements with the Corporation of 
Calcutta are incorporated, and pays track rentals to the Corporation 
amounting to Rs.58 056 per annum. The gas company carries on 
its undertaking under the provisions of Act 5 of 1857. The Calcutta 
Electric Supply Corporation works under a licence of 1907, and pays 
R.1 per annum for each pole to the Corporation. The Bengal 
Telephone Corporation carries on its undertaking under a licence 
from Government dated July 29th, 1910, and a supplementary 
agreement dated April 11th, 1922, and pays to the Government 
5 per cent. per annum on gross receipts. The company also has a 
way-leave agreement with the Corporation of Calcutta, made in 


1905 for 21 years, under which the company has the right of erecting 


and maintaining poles, brackets, wires, and cables in and under the 
streets of Calcutta, with an obligation to pay the Corporation R.1 
per pole and Rs.50 per mile of cable per annum. 


Average Profits of the Companies. 

When the tramways company and the telephone company sought 
recently to increase their rates in proportion to expenses, they were 
accused of profiteering, but the average dividends of the four com- 
panies, in the order in which they are set out above, have only been 
6'57 per cent., 8 pet cent., 9'65 per cent., and 7'7 per cent. for the 
last ten years. ‘The authority sought by Calcutta Corporation is 
described in the companies' joint memorial as repugnant to the terms 
of the licences and agreements. It is also stated that the companies 
are in all cases bound to extend their undertakings to meet the 
growing demands, and have hitherto bcen entirely dependent on the 
London money market for the provision of further capital. The 
proposed tax would jeopardise the payment of stable dividends 
and make it impossible to obtain further capital. 


East Midlands Electricity District. 


Inquiry to be Held in Nottingham. 

The Electrica! Commissioners will hold a local inquiry at the 
Guildhall, Nottingham, on January 23rd, at 10.30 a.m. and following 
days, with reference to the area to be included in the proposed 
East Midlands Electricity District and the objections and representa- 
tions which have been made on account of the inclusion or exclusion 
of certain areas, and to consider the scheme for effecting an improve- 
ment of the existing organisation for the supply of electricity in the 
district and for the formation of an Advisory Committee. Copies 
of the scheme may be obtained from Mr. W. J. Board, Guildhall, 
Nottingham, at a cost of 105. each. Copies of supplementary 
particulars in support of the scheme may also be obtained at a cost 
of 3os. each on application at the same address prior to the date of 
the inquiry. Any representations or objections with regard to the 
scheme should be addressed to theSecretary, Electricity Commission, 
Gwydyr House, Whitehall, London, S.W.1, not later than January 
16th, 1923, and a copy of such representations or objections should 
at the same time be sent to Mr, W, J. Board, Guildhall, Nottingham. 


Stolen Electricity. 
Corporation Workman's Illicit Supply. 

An ingenious trick, by which a Liverpool Corporation workman 
obtained a free supply of electricity, was disclosed last week in the 
Stipendiary Magistrate's Court, when Albert Frederick Hughes, 
employed in the Tramways Department, pleaded guilty to a charge 
of fraudulently consuming electricity at a Corporation hut at Knottv 
Ash, and was fined £3. | : 

Mr. Howard Roberts said that an official of the Electricity Supplv 
Department, accompanied by a detective, visited Hughes, who was 
a tenant of a Corporation hut, and found that there was not an 
official electric installation. Defendant was obtaining his supply 
by piercing the cables which passed his hut with two needles, and 
thus obtaining a connection. He had been using the electricity 
since April. | 


^ 
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Wind-driven Lighting Plant. 
Proposed Erection in Scottish Village. 

A representative of the Glasgow Electric Engineering Co. ex- 
plained to a meeting of PoRTPATRICK householders last week a 
scheme for lighting the village by means of a wind-driven plant. 
The lamps, he said, would be of 20-25 watts, and, on the assumption 
that 500 or 600 lamps would be used, the minimum charge for 
10 lights would be about Z8 per consumer per annum. The scheme 
could be completed by June, 1923. In order that an exact estimate 
of the cost of the undertaking might be arrived at it was agrecd 
to communicate with the company before the end of the year. 
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Electricity Supply. 


Proposed: Extensions in Cardiff. 


If the report of Mr. C. G. Morley New, Canpirr's electrical 
engineer, is adopted that city is likely to go in for big electrical 
extensions in the New Year. Mr. Morley New's report involves an 
estimated capital expenditure of £42 410 for plant extensions at 
the Hayes Sub-station and at Roath Power Station, and the pro- 
vision of a natural-draught cooling tower. He has also submitted 
a supplementary report, in which he states that the Great Western 
Railway Company has definitely decided to go forward with electri- 
cally driven hydraulic pumps at the Cardiff docks, and a letter he 
has received from the chief electrical engineer of the company 
might be accepted as an undertaking on the part of the company to 
take supplies from the Corporation for the plant it is proposed 
toinstal. The present proposal of the company is to instal 2 810 H.P. 
plant, with the possibility of a further 650 H.P. immediately, but 
the company could not inform him what their maximum demand 
was likely to be. A sub-committee is to report on the position by 
February. 

Extensions and new works on a fairly considerable scale are also 
being pushed forward in other parts of the country. DoucLAs, the 
only important seaside resort in the kingdom without municipal 
electricity, has now commenced laving mains and building a power 
house under the Corporation scheme. It is anticipated that the 
current will be available next July. 

The Town Clerk of CHESTER has received intimation from the 
Electricity Commissioners giving formal sanction for the borrowing 
by the Chester Corporation of /54 ooo for the purchase from the 
Government of the electricity generating station at H.M. factory, 
Queen's Ferry. The Chester Council is at present receiving its 
supply of electricity from this installation under a: three-years’ 
agreement with the Government. It is anticipated that the pur- 
chase will be completed on or before January 31st next. The erec- 
tion by the SaLForD Corporation of a new generating station at 
Agecroft at a cost of about /750 ooo is to be proceeded with almost 
infmediately. 

The current for the electric lighting of ELGIN HIGH STREET was 
formally switched on last week, and the sale of electric cooking and 
heating apparatus is being strongly pushed forward in the town. 


The Delay at Truro. 


The “ Royal Cornwall Gazette " has some trenchant comments 
to make on the delay in introducing electric light into Truro. “It 
is the fear," says our contemporary, '' of the exponents of electric 
light on Truro City Council that the Corporation will be held up to 
ridicule as a result of the unreasonable delays in putting their scheme 
into practice. Really it scems as if that fear were not without 
foundation in fact. After much haggling the scheme was approved 
by a resolution of the Council, only to be further obstructed by 
fresh opposition. One would have thought that as this scheme has 
been debated since 1919 the Councillors would have been thoroughly 
conversant with each and every aspect of it. The scheme, despite 
all that has been said against it, has every reasonable prospect of 
success. But even if one were not disposed to put any trust in the 
assurances of those who have fathered the scheme, one can quite 
safely have complete faith in the Electricity Commissioners, who 
have the final word as to the desirability or otherwise of the project. 
The Electricity Commissioners are actuated by no other motive 
than to protect communities from having uneconomical concerns 
foisted upon them. Besides being quite disinterested people, they 
are perfectly competent practical men." 


Electricity Supplies at Montrose. 

The MONTROSE Merchants’ Association, as the result of a resolution 
carried at a recent protest meeting held with a view to lodging 
objections to an application made by the North of Scotland Electric 
Light and Power Company, Ltd., for an Order authorising them to 
increase the price of electricity from той. to rs. per unit, have 
received a communication sustaining their objection to the proposed 
advance. The communication, which has been forwarded to Mr. 
Gavin S. Melville, secretary to the Association, together with a copy 
of the Order, states that the Ministry of Transport, after careful 
consideration of all the circumstances of the case, is satisfied that a 
case has been made out for the continuance of the existing maximum 
price (1od.), and that he has made an Order in the matter accordingly. 


Failures of Current. 

One or two failures of electric current occurred over the Christ- 
mas period. WAaALTON-ON-NAZzE Urban District Council had to sit 
by candle light last week owing to the electric light failing, and on 
Thursday afternoon, December 21st, supply failed at Dover. 
Lamps went out, the trams were at a standstill, and cranes at the 
docks ceased working. WHITBY had a similar experience on the 
same day. A curious accident occurred at PRESTON, where the 
lid of an electric street box in Church Street was blown high into 
the air and several flagstones were displaced. Fortunately there 
were few people about. The electric lighting in the district was 
upset for several hours. There was no personal injury. 

ARGYLL County Council has appointed a committce to encourage 
the utilisation of the power available in the county under the 
Grampian Electricity Supply Act. PERTH Council reports that 
the cost of opposing the Grampian Electricity Supply Bill of 1922 
amounted to /314. At a meeting of the East LorHIAN County 
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Council last week, Sir Archibald Buchan-HepL urn, Bart., reported 
that a satisfactory agreement had been come to with the Mussel- 
burgh Electric Light and Power Traction Co. for a supply of current 
to East Lothian. The immediate effect of the agreement was 
that a main would be leid to Haddington, Aberlady, Cockenzie 
and Tranent, and probably continued to Longniddry, on a guarantee 
being given of 20 per cent. of the cost. The company would also 
be prepared to lay mains to the colliery districts of Ormiston and 
Pencaitland as soon as they knew the loads required. The company 
would also be prepared to sell current to North Berwick, but would 


.not interfere with the company which was already in existence 


in that burgh. 
Reduced Charges. 

All-round reductions in the electricity tariffs are proposed at 
MARYLEBONE, both lighting and power charges being reduced by 
4d. per kWh. The total reduction is estimated at nearly £70 ooo 
for the current year, and the resulting net profit on the year’s 
working is estimated at {24 ооо. 

The electrical engineer of RADCLIFFE has prepared a report on 
the question of making further reductions in the charges for elec- 
tricity. From January tst the charges will be: Private lighting, 
under 500 kWh per quarter, 5}. per kWh; 500 and over per 
quarter and churches and chapels, 5d. The charges are approxi- 
mately 6o per cent. over 1914 prices. 


Miscellaneous Supply Items. 

The complications attendant on making the charges for electrical 
energy dependent on the power factor and clear to the general 
consumer have been overcome at WARRINGTON by the use of a 
series of charts which enable the cost of supply per kWh at various 
load factors and power factors to be easily ascertained. These 
charts consist of three scales placed one above the other, the ends 
being in line. The uppermost scale is a power factor scale, and 
the lowest a load factor scale, with the scale of cost in pence per 
unit in the middle. To find the cost per unit it is only necessary 
to place a straight edge to the required power factor on the upper- 
most scale and to the required load factor on the lowest scale. 
Where the straight edge intersects the middle scale is the pence 
per unit required. 

The Formpy Council has decided to make application to the 
Electricity Commissioners for a Special Order under the Electricity 
(Supply) Act, 1919, authorising the Council to generate and supply 
electricity for all public and private purposes as defined by the 
Electricity (Supply) Acts, 1882 to 1922, within the Urban District 
of Formby in the County of Lancashire. 

Upon the recommendation of the engineer, BANGOR Town Council 
has decided that the feeder cable to supply the Menai Bridge be 
laid under water, on the bed of the Straits, instead of over the 
Suspension Bridge, as originally proposed. The saving in capital 
expenditure estimated would be £310. The engineer also recom- 
mended that the railway company be offered a supply of electricity 
at £5 рег kW of maximum demand, plus г}. per unit, This 
was agreed to. . | 

The Electricity Commission forwarded sanction to the RADCLIFFE 
Town Council for the borrowing of £4 435 for the provision of 
transformers, etc., in connection with the taking of a supply of 
electricity in bulk from the Lancashire Electric Power Go. at the 
Council’s electricity works. 

The Electricity Commissioners have submitted to the Minister 
of Transport for confirmation the Order made by them constituting 
the SoutH West MIDLANDS ELECTRICITY District and establishing 
the South West Midlands Advisory Joint Committee, Any objec- 
tions must be sent to the Minister of Transport by January 6th. 

The Town Clerk has reported to the WHITEHAVEN Town Council 
regarding the application of a special electricity order for Egremont 
and Cleator Moor by the Cumberland Waste Heat Owners, Ltd. 
An inquiry was held on November 21st by the Electricity Com- 
missioners, when Whitehaven Corporation, with the neighbouring 
authorities, appeared in opposition to the scheme. At the inquiry 
the promoters offered the Cleator Moor and Egremont Councils 
the undertaking (if the opposition of these two bodies was with- 
drawn) that in the event of the order being granted the promoters 
would not charge for electricity in those areas a higher price than 
that charged from time to time for a similar supply by Whitehaven 
Corporation. Since the inquiry the Cleator Moor Council has 
considered this offer, and decided that they could not accept it, 
but must maintain their opposition, 


The wages of the workers in the area governed by the East 
Midlands Joint Industrial Council for the clectricity industry are 
not to be subjected to revision for the present. At the meeting 
of the J.I.C. at Nottingham a proposal from the National Council 
with reference to the present rates was considered, but it was 
decided that the existing rates should be reaffirmed and continued 
on the basis of the cost of living index figures. 


“ The Electric Fire is the Best Home Fire ” is the heading of a 
telephone card issued by the COUNTY or LONDON ELECTRIC SUPPLY 
Co. The scene with gentlemen in evening dress and ladies in ditto 
is undoubtedly attractive ; but we wonder, grcat though the tempta- 
tion is, whether this picture is really the best form of propaganda, 
It gives the idea—-a wrong one, of course—that electricity is for 
the rich alone. That idea is already too prevalent and must be 
discouraged. 


- 
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The Dissipation of Wealth. 
Europe’s Biggest Problem. 


By SIR ERNEST BENN. 


Right down underneath all the political and social and industrial 
problems which are disturbing the minds of the people of Europe 
to-day is a far bigger question about which all too little is said. 
Perhaps it is the size of the question itself which makes people 
afraid of it, and therefore conscious of their inability to grasp it 
properly and deal with it adequately. The question is nothing 
less than the making or the creation of wealth. 

In discussing this question it is essential to distinguish between 
the two branches of the science of economics: (1) the making, and 
(2) the distribution of wealth. For years past the peoples of 
Europe have given themselves over to argument as to wealth 
distribution. Little or nothing is every heard of wealth making. 
Socialism is really the theory that wealth should be distributed 
by the popular will and not by the will of the individual. For 
the past couple of generations the Socialist parties in all the 
countries of Europe have done their work so well as to have reached 
the point where the bulk of the wealth of the continent has come 
quite definitely under the jurisdiction of democratic governments. 

The machinery of government works with uneven efficiency in 
different countries, but the theory that the government has supreme 
authority over wealth is nominally accepted by all. We have, 
therefore, reached the stage when it is only necessary for the 
people, through their legislature, to say that wealth shall be divided 
for that to be done. 

But we learn by experience, and goodness knows we have had 
enough experience in the last few years. The war, the ally of 
Socialism, has given us enough experience of this theory of wealth 
distribution to create in the minds of most of us grave doubts 
as to its feasibility. We are gradually absorbing the horrid 
truth that Socialism can destroy wealth but cannot properly 
distributq it. The next generation will marvel at our inability 
to see the simple truth that wealth is an attribute of the individual, 
and cannot be alienated from him. Collectivism can suppress 
the individual and dissipate and destroy wealth, but it can neither 
make wealth nor can it distribute it effectively. 

There are many ways of demonstrating this truth. It is a 
hard truth, a truth which the human being, naturally lazy, hesitates 
to accept. Life would be so much easier if everything were done 
for us, and that is the great attraction of the Socialistic idea. It 
is so much easier to talk about our rights than to live up to our 
responsibilities. 

Saving is the first ingredient of wealth. Saving is, in fact, 
essential to life. Without thrift, economy, or saving, we should 
all assuredly die. Saving—the most difficult of all good habits to 
acquire—is a hard process, and those who do not, or cannot, save 
are tempted by the specious notion that those who do should be 
made to share with those who don't. The theory of saving is so 
little understood that at one stage in his career the great Lenin 
himself made the most stringent regulations to prevent it altogether. 
The Russian currency notes were at one time limited in their 
period of validity, so as to ensure that no grasping individual 
should put anything by for a rainy day. But the theory is never- 
theless so simple that it can be explained to any child, and perhaps 
its very simplicity is the explanation of its rejection by the world 
as a whole, or at least by the governments of the world. Unless 
a part of the crop is saved for seed there is no crop the following 
season. If the world were to make up its mind to eat every egg 
that is laid, there would be no birds in the air twelve months hence. 
The necessity for producing more than we can consume is so easily 
demonstrable as to be almost axiomatic, and yet the whole continent 
of Europe is suffering from innumerable schemes for the regulation 
and restriction of production in one form or another. The blame 
cannot be laid entirely on the shoulders of the Socialist. Every 
political party has a hand in this catrostrophe, and the individual 
does not exist who has not some share of the responsibility for the 
working of the collectivist mania. 

Does there exist a government or any form of public authority, 
right down to the smallest local body, which has ever saved any- 
thing worth mentioning ? The very first thing that any govern- 
ment does is to mortgage the future. The collectivist idea is 
always working upon debts. Every authority in the world borrows, 
and no public body ever saves. A government which can show 
that it has a few assets to set against a small proportion of its 
debt raises its head with pride as if it were a paragon among its 
fellows. Modern government has become a device whereby we 
are all endeavouring to live at the expense of future generations. 

Wealth can only be created by the individual: it can only be 
preserved and maintained by the individual. The individual 
is the only saving instrument, the only means through which we 
can ensure the well-being of those who come after us. The 
individual is thinking all the time of the welfare of his children, 
and it is a strange thing that as soon as he gets together with 
others and becomes a collection of individuals he schemes at once 
to live at the expense of his children. 

The time cannot be far distant when we shall determine to 
have done with the destructive process of wealth dissipation, 
when all the many manifestations of the thriftless collectivist 
idea will give place to a return to individual responsibility. Then 
and only then will the wealth of the world begin to incrcase again 
and the standard of living begin to ascend. 
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Electric Traction. 
Lower Tram Fares and Reduced Receipts. 


Many municipalities appear to be proceeding cautiously in the 
direction of reduced tram fares, and where concessions are being 
made, they are not on a large scale. LEEDS Tramways Committee 
has appointed a sub-committee to go into the question of a revision 
of fares and report. The Committee has been led to believe by 
reports from other centres where tram fares have been lowered 
that the response of the public has not been as great as was antici- 
pated. The BirsroN Council has been notified by the Birmingham 
and Midland Tramways Joint Committee that it is proposed to 
introduce penny fares on some of the routes in the Bilston area 
and to reduce twopenny stage to 14d. The alterations are experi- 
mental, and their permanence depends on their financial success. 
At EXETER it has been decided to introduce, as from January 15, 
penny tram fares (the present minimum is 14d.) for certain of the 
shorter stages, with other concessions on the longer routes. 

The annual report of BLAckPoor Tramway Manager, whose 
undertaking represents a capital outlay of £75 ooo, points out that 
for the second year in succession it has not been possible to make 
any contribution to the relief of the rates or adequate allocation 
to either the Permanent Way Renewal of Reserve Funds. Con- 
siderable progress had been made with reconstruction, but still 
more requires to be done. The manager expresses the opinion that 
the limit in operating costs has been reached, though tramway 
workings are still very costly, and {1 ooo per week is required 
to meet interest and sinking fund charges. Receipts for the last 
municipal year amounted to {£251 836, there being a gross profit 
of £63 440 and a disposable surplus of £1 235. 

The threatened strike of tramway employees at SUNDERLAND on 
Christmas Dey did not materialise, the men deciding to accept the 
Corporation Committee's terms and rate of pay, viz.—double rates 
for work done on Christmas Day, but no pay for men on holiday 
that day. With regard to the proposed reduction of another 1s. a 
week on New Year's Day, the men have not yet come to a decision 
as to whether or not they will accept this, and a meeting is to 
held later. It is not expected that the men will strike against this, 
for, in view of the prevailing unemployment, there is no desire on 
the men’s part to swell these ranks. At NEWCASTLE there is some 
question as to the date on which the 4s. reduction agreed upon is to 
take effect, and representatives of the tramway employees have 
met the Corporation sub-committee without any definite result 
being arrived at. 

Major Hall, of the Ministry of Transport, last week visited SOUTH 
SHIELDs and inspected the last section of the light railway which 
extends to the southern end of the Cleadon housing estate. Accom- 
panied by the Mayor (Councillor E. Smith), Alderman J. G. Winskell, 
chairman of the Tramways Committee ; Mr. J. C. Whiteley, tram- 
ways manager and members of the Extension Sub-Committee, 
Major Hall inspected the track and was taken over the section in 
a special car. He expressed himself as highly satisfied with the 
line and equipment, and passed the new extension for service. 


Money for the Metropolitan. 


A Bill to authorise the Metropolitan Railway Co. to borrow 
£2 000 ooo has been deposited in the Private Bill Office of the House 
of Commons for introduction into Parliament next session. The 
company, in order to provide for the requirements of trafhc, has 
been obliged to increase its rolling stock and steam and electric 
stock, and in other matters to incur a large capital expenditure, 
and it is therefore expedient that the company should be empowered 
to raise additional money. The Bill, therefore, proposes to em- 
power the company to issue debenture stock ''of such nominal 
value as shall be sufficient to raise, at the price at which the same 
shall be issued, sums not exceeding in the whole {2 ooo ooo." The 
new debenture stock may be issued as a 34 per cent. to form part 
of the existing Metropolitan Railway 3} per cent. “ A " debenture 
stock, but the company may issue it as a redeemable debenture 
stock on other terms. 


United States Electrical] Vehicle Market. 


The most important development during the past month in the 
United States electric vehicle market, says Reuter, was the announce- 
ment made by one of the largest truck manufacturers that as from 
January Ist prices would be advanced то per cent. It is expected 
that other manufacturers will also increase the price of their products. 
Sales of electric trucks during November exceeded the total for the 
previous month. A Brooklyn laundry placed an order for 20 
trucks, and many individual sales were reported. The Electric 
Motor Truck Association, which is about to open a school of instruc- 
tion for drivers of motor trucks, has already received more than 
300 applications for enrolment. A nominal fee of one dollar will 
be charged for the series of lectures and demonstrations. Twenty 
per cent. of the applicants are drivers of gasoline-propelled vehicles. 
More than six tbousand suggestions were received in the slogan 
contest. The winning phrase was: “ Use Electric Trucks! Why ? 
Ask all Owners!" The Auto Car Co., of Ardmore, Pa., one of the 
largest makers of gasoline-driven trucks in the United States, has 
just completed its first model of a light electric truck, which will 
be sold at prices approximately 20 per cent. below the cost of 
others now on the market. 
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Empire Exhibition Inquiry. 
Critice and Compleints to be Heard Next Week. 


Sir William Joynson-Hicks, Parliamentary Secretary to the 
Department of Overseas Trade, who is making an inquiry on behalf 
of the Government into certain aspects of the British Empire 
Exhibition, has given some details of the progress so far made with 
the inquiry. Preliminary meetings were held last week, he said, 
to formulate a mode of procedure. It was Gecided first to hear 
from the exhibition authorities the general position of the admini- 
stration. He thought they should hear also those gentlemen who 
had made criticisms and complaints. He had now sat for five days, 
heard a great mass of evidence, of which full notes had been taken, 
and thought he realised the nature of the case on both sides. The 
evidence was conflicting, and with the object of getting to the 
bottom of the matter he proposed to hold a meeting after the 
holidays, probably on January 2nd, at which both sides would be 
present. 

In repiy to a question, Sir William Joynson-Hicks said Mr. Robert 
Donald and Sir Alfred Butt, M.P., perhaps most prominent of the 
eritics of the exhibition organisation, would be heard at the meeting 
in the New Year. There would be several sessions, as the complaints 
fell into different categories, which would be dcalt with separately. 
Reports of the meetings would be prepared. Members of the 
general public who wished to give evidence at the meetings could 


do so, but unless notice was reccived from such intending witnesses . 


by January Ist it would be considered that there were no complaints 
additional to those already made. 

The Duke of Devonshire has intimated to Sir Joseph Cook, th 
High Commissioner for Australia, that provision will be made in 
all contracts and in every other way possible for Empire materials 
only to be used in the construction of the exhibition buildings and 
for Empire products only to be used in the restaurants, and no 
exception will be made unless it is certified by the British authorities 
and the Dominion representatives that such Empire products are 
not available. | 


-= Imperial Notes. 


It is reported that the construction of the SvpNEY (N.S.W.) 
City RaiLWAY is progressing satisfactorily. The first station 
platform, Hyde Park, has now been erected. It is further stated 
that in the boring of the tunnel the earth removed is from 600 to 
I ооо cubic yards more than the same number of men shifted in the 
construction of the Panama Canal. 


A powerful financial group in London is, according to a Wellington 
correspondent of the Times, considering a loan of £500 ooo for the 
MANAWATU OROUA (N.Z.) POWER BOARD, one of the 30 or 35 power 
boards which, it is projected, will take electricity from the Govern- 
ment and distribute it in their respective areas. The lenders will 
not be liable to pay income tax in New Zealand on the interest. 

A new hydro-electric power company has bcen organised to furnish 
NORTHERN ONTARIO gold mining industries with power and assist 
in the development of that territory. It is known as the Great 
, Northern Power Co., Ltd. The company is now building the initial 
unit of a plant on the Montreal River, near Indian Chutes, and it is 
expected that the first power unit of 2 150 H.P. will be ready for 
distribution early in 1923.—Reuter’s Trade Service. 

In connection with the proposal by the electrical supply authorities 
in WELLINGTON, NEW ZEALAND, to raise the voltage of the a.c. 
distributing system from 105 to 230 as soon as the necessary electrical 
energy can be supplied from the new hydro-electric power station 
at Shag Point, Evans Bay, the Office of H.M. Trade Commissioner 
at Wellington reports that the present position is that the proposed 
alterations have been definitely approved by the Wellington City 
Council, but no decision is expected to be arrived at for some six 
months or so as to whether tenders will be invited for the supply of 
the material required or whether the work will be given out to local 
contractors, The scheme is expected to involve an outlay of 
£50,000 to £100,000, 


Business Items. 


Hiccs BROTHERS, of Birmingham, London, Manchester, etc., 
intimate that they are extending their guarantee on all machines 
invoiced after January Ist to two years. Buyers of electric motors 
will note this fact with interest. | 


e 
The ELECTRICAL DEVELOPMENT ASSOCIATION, with their usual. 


care for those who employ electricity for cooking food, have issued 
on a card some hints for cleaning aluminium saucepans. Space is 
left at the bottom of the card for the imprint of the contractor or 
supply *huthority. 

Mr. V. DELEBECQUE has commenced practising as consulting 
electrical, mechanical and radio engineer at Ash Villa, Sandwell 
Street, Walsall, and will be glad to receive manufacturers' catalogues. 
He informs us that he has just been called in by the Walsall Guardians 
to prepare a specification for the electric lighting of the infirmary. 

A firm of manufacturers’ agents in Sydney desire the representa- 
tion of UNITED KINGDOM MANUFACTURERS of clectric lamps, electric 
motors, lighting accessories (except switches), ammeters, volt 
meters, watt meters, etc. The applicants have a London office 
which would be prepared to discuss agency arrangements in the 
first instance and to attend to all necessary financial arrangements 
and shipments. Particulars from the Department of Overseas 
Trade, quoting reference No. 664. 
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Psychology and Suction Sweepers. 


Songs for Salesmen. 


The Hoover Suction Sweeper Co. have been holding classes of 
their salesmen during the past fortnight, and another similar 
course of a week's duration will commence on January 8th, the 
total number attending during the three weeks being about 120. 
Mr. E. C. MARINE, the company's director of sales instruction in 
the U.S.A., who has spent four and a half years in successfully 
training the company's 1 500 salesmen there, is at present acting 
as instructor of the London classes, When we opened the door 
of the lecture room we heard about 35 salesmen singing what seemed 
to be one of the popular songs of the day. We soon learned that 
the songs learned from the company's book are in praise or recom- 
mendation of the Hoover Sweeper. The object is to fix certain 
arguments in the salesmen's minds so that they will have them 
ready on occasion. Mr. MARINE’S theme was mainly “ selling the , 
idea,” i.e., getting into the minds of potential buyers the idea that 
they needed a suction cleaner, and, of course, incidentally, that 
the Hoover was the best. Comparing England and America, he 
said people were perhaps a little readier in the latter country to 
take up with modern ideas and also perhaps had a little more money to 
spend, but there were more people after the money, so on the whole 
the balance was about even. 


. Wireless Notes. 


The work of Mr. T. Thorne Baker in connection with photo- 
telegraphy is well known, and the ‘‘ Daily Mail" now announces that 
he has made considerable advances in the transmission of PHOTO- 
GRAPHS BY WIRELESS. 


Members of LOUGHBOROUGH COLLEGE WIRELESS SOCIETY have 
been experimenting with a receiving set on a motor car. Messages 
were received both at high and low speeds, the vibration of the car 
being the principal obstacle. 

Мг. Н. Powzrr REEs, managing director of H.P.R. Wireless, Ltd., 
forecasts that at Wenrbley in 1924 advances and achievements in 
the domain of wireless will be in the forefront of the marvels to be 
seen at the British Empire Exhibition. 

Wireless sets will be well in evidence at the MODEL ENGINEER 
EXHIBITION, which opens at the Royal Horticultural Hall on 
January 5th. Mr. Raymond Phillips will give a series of demon- 
strations of the wireless control of trains. 

A deputation representing the Empire Press Union will wait on 
the Postmaster-General early in January to urge the necessity for 
a declaration of policy which will provide within a reasonable period 
an adequate system of WIRELESS TELEGRAPHY FOR THE BRITISH 
EmMpPgme. The deputation will be introducted by Lord Burnham, 
President of the Empire Press Union. 

Before the INSTITUTE OF RADIO ENGINEERS, New York, on Decem- 
ber 20th, Mr. Harold P. Donle, chief engineer of the Connecticut 
Telephone and Electric Co., read a paper on '' A New Non-Inter- 
fering Detector." А recent form of highly-sensitive three-element 
detector, utilising the ionization of metallic atoms, was described 
and its practical application illustrated. 


The Eiffel Tower has given out the latest results of the TRANS- 
ATLANTIC WIRELESS COMPETITION, showing that during the night 
of December r5th-16th, the British amateurs far outdistanced the 
French wireless enthusiasts. The total number of American calls 
recorded by French amateurs on the following night was 24. During 
the night of December 17th-18th, 27 American amateurs were 
heard by one listener in Switzerland, and nine different French 
amateurs heard 41 Americans on December 18th-19th. The British 
records for the last three nights are not available.—Reuter. 


At BLACKPOOL HIPPODROME last week Mr. Wm. Diggle, electrica 
engineer at the theatre, entertained his friends to a radio dance: 
The programme of music was broadcasted from Manchester, and a 
four-valve receiver set with a loud-speaker was used. Mr. Diggle 
has regularly received United States wireless concerts broadcasted 
from New York, listening-in to the American orchestral and vocal 
programmes for six consecutive nights, and on every occasion the 
concert was remarkably clear. One firm of electrical engineers 
(Messrs. R. Darbyshire, Ltd., Upper Talbot Street), are now giving 
wireless demonstrations and receiving broadcasted concerts every 
evening. 


The Social Club in connection with the MIDLAND ELECTRIC 
MANUFACTURING Co. held its annual Christmas dinner and concert 
at the White Horse Hotel, Birmingham, on December 2oth, Mr. 
W. K. Barber, managing director, presiding. Nearly 150 members 
of the works and staff being present. The musical programme 
was entirely provided by members. 


Lectures to be delivered at the SCIENTIFIC NOVELTIES EXHIBI- 
TION at King's College, Strand, which opened yesterday (Thursday), 
include the following :— December 3oth, High-Frequency Experi- 
ments, Mr. C. I. Graham; January ist. Some Applications of 
Polarised Light to Engineering, Prof. E. G. Coker; January 3rd, 
Rapid Vibrations of Electricity, Mr. R. P. Howgrave Graham ; 
January 4th, Hydro-Electric Installation, Mr. P. Kemp; January 
6th, The Polarisation of Light, Prof. E. J. Cheshire; January roth, 
A Chapter in the History of Submarine l'etection, Prof. J. T. 
McGregor Morris. 
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A Progressive Newcastle Firm. 
Falconar, Cross & Co. Extend their Premises. 


Illustrated herewith are the results of recent extensions and 
alterations at the premises of FALCONAR, Cross AND Co., 7 and 9, 
Ridley Place, Newcastle-on-Tyne, electrical contractors, etc. A 
new shop front has been put in, giving about 40 ft. of window space 
for the display of goods, and on the ground floor is a large showroom, 
in which are displayed numerous fittings, domestic appliances, etc., 
all connected up for demonstration. -The firm are specialists in 
the equipment of ships, country houses, factories, and other build- 


. FALCONAR, CROSS & Co 


THE New FRONT AT FALCONAR, Cross & Co.’s PREMISES, 


ings, and have recently opened a new department for the supply 
and repair of electric equipment for motor cars, the premises com- 
prising a garage capable of housing four or five cars. The firm was 


founded in 1897 by Mr. O. L. Falconar, who served his apprentice- . 


ship with J. H. Holmes and Co., and Mr. W. Cross, who was 
trained at the works of Crompton and Co. These gentlemen 
are still in active control, assisted by a competent staff, many of 
whom, have been with the firm for long periods. 


Telegraph and Telephone News. 


NEW ZEALAND TELEGRAPH CHARGES have been reduced from 
IS. to 94. per twelve words. 


Automatic telephone equipment to be installed at SWANSEA is to 
cost {тот 895, and it is hoped that the new system will be ready in 
eight months. 

Two children were killed on December 2oth in the Rossendale 
Valley through coming into CONTACT WITH LIVE ELECTRIC WIRES 
brought down by the weight of snow. 

Telephone connection between LEEDS AND GRIMSBY is now 
possible entirely by means of underground wires, as the result of a 
new cable just brought into use. 


At a recent meeting of EwELL (Surrey) Parish Council, com- 
plaints were made about the automatic telephone system, some 
of the members considering that it was a failure. 


A message from Kharkoff states that the Indo-European Tele- 
graph Co. has completed the repairs of the wires from Odessa 
to the Polish frontier, and that a DIRECT TELEGRAPHIC SERVICE 
between England and Odessa, via Berlin and Warsaw, is shortly 
to be re-established. 


The Western Union Telegraph Co. has extended its night and 
week-end CABLE LETTER SERVICES TO СОВА. Plain language 
messages can now be sent to all parts of the island at the reduced 
charges of 15s. for a night letter of 20 words and rris. 8d. for a week- 
end letter of the same length. 


The death of Sir EDMUND ROBBINS, manager of the Press Asso- 
ciation, recalls the fact that he was the first journalist to write a 
Press message for transmission over the telegraph wires after they 
were transferred to the Government in 1870. He did much to 
perfect the transmission of news by telegraph and telephone. 

The Ameer of Afghanistan is negotiating with the Government 
of India for the installation of a long distance TELEPHONE BETWEEN 
PESHAWAR AND KaBuL. The telegraph line from Kabul to 
Jallalabad has already been completed and connection between 
` Jallalabad and Peshawar is expected to be effected by the middle 
of February.— Reuter. 

In connection with the Post Office constructional grant last 
session of {400000 and the Siemens contracts for AUTOMATIC 
SWITCHBOARDS at Maritzburg and Port Elizabeth, it is now proposed 
to extend the automatic telephone installations to rural and suburban 
districts, the small community experimental exchanges having been 
a marked success. It is probable that the Government's telephonic 
developments will be carried on for the next two or three years 


and this must involve a large number of additional contracts.— 
Reuter’s Trade Service. 
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Institution Notes. 


An address dealing with the development of the telephone was 
given at Trinity College, Dyblin, on December 21st, under the auspices 
of the Institution of Electrical Engineers, by Mr. Frank Gill. 


The annual dinner of the LIVERPOOL ENGINEERING SOCIETY will 
be held at the Midland Adelphi Hotel on January 25th at 7 p.m. 
Tickets may be had from Mr. G. Kenyon Bell, 1, Crosshall Street, 
Liverpool. 


On December 14th a paper was read before the CHELMSFORD 
ENGI NEERING SociETYy on '' The Lubrication of Internal Combustion 
Engines," by Mr. Aubrey B. Smith, chief engineer of the Vacuum 
Oil Co. Mr. R. W. Lyle was in the chair. 


At the annual meeting of the MANCHESTER DISTRICT ENGINEERING 
TRADES EMPLOYERS’ ASSOCIATION in the Memorial Hall, Manchester, 
on December 20th, Mr. Joseph H. Stubbs was re-elected president 
for the second year, and Mr. F. C. Gibbons vice-president, and 
Alderman F. J. West was reappointed treasurer. 


In connection with the annual exhibition of apparatus arranged 
by the Optical Society and the Physical Society of London, the 
following lectures will be given :—'' Reproduction of Colour by 
Photographic Processes," by Mr. W. Gamble (on January 3rd, at 
4 p.m. and January 4th, at 8 p.m); “ Recent Photo-Elastic 
Researches on Engineering Problems," by Prof. E. С. Coker, F.R.S. 
(on January 3rd, at 8 p.m., and January 4th, at 4 p.m.) 


The following speakers vill address meetings to be held at Caxton 
Hall, Westminster, S.W., under the auspices of the INDUSTRIAL 
LEAGUE AND CouNcir during January :—January 3rd, Sir George 
Paish, ‘‘ The Value of Capital," chairman, Mr. John Cliff, Transport 
Workers’ Federation; January roth, Mr. Tom Kennedy, '' The Basis 
of Wages," chairman; Mr. E. W. Petter; January 17th, Sir 
Ernest J. P. Benn, “ A Talk about Economics," chairman, Mr. С. 
Isaacs, National Society of Operative Printers; January 24th, 
Mr. H. H. Elvin, “ Education as a Function of Management,” 
chairman, Rev. F. Adams; January 31st, Sir Arthur Holbrook, 
M.P., “ Industrial Liberty," chairman, Mr. Tom Shaw, М.Р. 


An association known as the “ JorNT COMMITTEE FOR BUSINESS 
DEVELOPMENT ” has recently been organised in New York City 
for the purpose of increasing the sale of electrical products. The 
slogan '' Electrify '" has been adopted as the message to the trade, 
and the slogan '' Do it Electrically " as its message to the public. 
All tbe leading electrical companies in the country are interested in 
the enterprise. Several committees will be appointed in every 
large city ; the transportation committee will confine its attention 
to the task of developing increascd interest in electric trucks ; other 
committees will look after lighting, household appliances and other 
phases of the industrv. The general chairman is Mr. E. W. Lloyd, 
of the Commonwealth Edison Co., Chicago. and tbe offices of the 
organisation are at 29, West 39th Street, New York. 


NEAR VIEW OF ABOVE. WINDOW, SHOWING NOVEL DisPLAY IDEAS. 


Personal Items. 


Preston Tramways Committee have recommended the appoint- 
ment of Mr. HENRY CLAYTON as general manager and engineer of 
the local tramways undertaking in succession to Mr. J. F. Simpson, 
who takes up his new appointment as borough electrical engineer 
in the new year. The two positions were previously merged 
together. 


Mr. W. J. LiBERTY, Inspector of Public Lighting to the Corpora- 
tion of the City of London, recently gave an illustrated lecture on 
'* The Lights of London, Old and New ” to the 47th Camberwell 
Boy Scouts. There were now, he said, between 28 ooo and 30 ooo 
gas and electric lamps lighting 500 miles of streets in the Metropolis, 
while the Underground Railways used no less than 160 ooo electric 
lamps. 


а 
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Companies’ Meetings, Reports, etc. 


An interim dividend of то per cent. per annum, free of tax, is 
announced on the ordinary stock by the EASTERN TELEGRAPH 
Co. 

' THE Tucuman Tramways LIGHT AND POWER Co. shows a net 
credit balance of £136 in the accounts to June 3oth, reducing the 
debit balance to £68 032. | i 


The accounts of the NATIONAL TELEWRITER Co. to June 30th 
show a net profit, after providing for debenture interest, of £997, 
increasing the credit balance to £2 168. 


Corx ELECTRIC TRAMWAYS AND LIGHTING Co. announces a 
dividend of 74 per cent., less tax, on the preference shares for the 
eighteen months ended December 31st, 1921. 


PINCHIN, JOHNSON AND Co., insulating varnish manufacturers, 
have declared their usual dividend at the rate of 63 per cent. per 
annum on the preference shares for the sik months ending 
December 31st. 

THE CONSOLIDATED Gas, ELECTRIC LIGHT AND POWER Co., OF 
BALTIMORE has declared the regular quarterly dividend of 2 dollars 
per share on Common and series “ A ” preferred, and a quarterly 


dividend of 13 dollars per share on series “ B.” 


MARCONI’S WIRELESS TELEGRAPH CO. announces a dividend of 
7 per cent., less tax, on the 7 pet cent. cumulative participating 
preference shares, and an interim dividend of 5 per cent., less tax, 
on the ordinary, both payable on February rst next to shareholders 
registered on December 2oth, 1922. 


Vandervell and Co. Announce Another Loss. 


A further loss on working is recorded by the report of C. A. 
Vandervell and Co. for the year to March 21st, 1922. For the 
previous year an adverse balance of {251 280 was shown, which 
was reduced, after paying the preference dividend for nine months 
to DecemLer 31st, 1920, to £58 281 by the withdrawal of £75 ooo 


. Írom the reserve and £140 498 brought forward. For the past 
year the loss amounts to £205 734, to which must be added the 


debit balance brought in, making {264015. The directors state 
that the company has suffered very severely from the general 
depression in trade and from the further fall of its stock of raw 
materials and manufactured products. In addition to the ordinary 


. trading charges and heavy depreciation of stocks, there have been 


included in the accounts certain extraordinary items in respect of 
bad debts and compensation on cancellation of contracts for supplies 
amounting to £52 687, which are the direct result of the collapse of 
trade in 1920, and the depression which has since existed. Deben- 
ture redemption and debenture interest amounted to £33 656 and 
bank charges and interest to /23 790. The directors hope to lay 
proposals before the shareholders at an early date to deal with the 
situation. 


The report of BurrEms, LTD., porcelain manufacturers, for the 
two years ended July 31st, 1921, and July 31st, 1922, has been 
issued. The delay as regards the 1921 accounts has arisen from 
the necessity of formulating the company's claim in respect of 


_E.P.D., the adjustment of which has been so protracted that, even 
now, only a provisional settlement has been reached. For the year 


1921 a loss resulted of £5 595 os. 8d. The balance brought forward 
from the preceding year is £8 948 15s. 11d., from which the preference 
dividend, £7 500, has to be deducted. It is proposed to transfer 
the sum of /45 000 from general reserve, which, after writing off 
debenture issue expenses amounting to {24 252 os. 5d., will leave 
£20 747 19s. 7d. to be carried to the credit of profit and loss account. 
After transferring to sinking fund for redemption of debentures 
£4,650, and debiting the loss for.the year, £5 595 os. 8d., there remains 
a balance to be carried forward to the succeeding year of 
£11951 14s. 10d. The 1922 accounts, after making provision for 
depreciation, debenture interest, directors’ fees and salaries, show 
a profit of £8 471 2s. 3d., which, with the amount brought forward, 
makes £20 422 17s. Іа, From this has to be deducted preference 
dividend paid, £7 500, and the transfer to sinking fund for the 
redemption of debentures, amounting to £4 доо, leaving a balance 
of £8 022 17s. 1d., which it is proposed to carry forward. 


New Companies. 


INSULATING MATERIALS, Ltp.—Private. Registered December 
21st. Capital, {1 ooo in £r shares. Manufacturers of all kinds of 
electrical and heat insulating materials, electrical appliances and 
apparatus, etc. Registered office: r4, Appleton Village, Widnes. 


WHITE AND MANTLE, Lrp.—Private. Reg. December 14th. 
Cap., £1 ооо in £r shares. To adopt an agreement with A. L. 
White for the acquisition of the business of an electrical engineer 
and contractor carried on by him at 234, Old Bond Street, W. 
A. L. White is a director. 


WHOLESALE WIRELESS Co., Ltp. (186 130).— Private. Reg. 
Dec. 1st. Cap. {т ооо in Хт shares. To carry on the business of 
electrical, mechanical and general engineers and contractors, 
manufacturers of and dealers in electric lighting, power and trans- 
mission plant and wireless apparatus, etc. Reg. office: 103, 
Farringdon Road, E.C. 
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BELLING AND LEE, Lrp.—Private. Reg. December 2oth, 
Cap., ќт ооо in £r shares (то founders’ and ооо ordinary). То 
acquire and turn to account any patent or invention relating to 
wireless telegraphy or telephony, etc. The joint managing directors 
are: C. R. Belling, 10, Glebe Avenue, Enfield, Middlesex, electrical 
engineer; E. M. Lee, 27, Ridgeway, Enfield, Middlesex, radio 
engineer. 

INVENTIONS DEVELOPMENTS, Ltp.—Private. Reg. December 
19th. Cap., £1 озо in 1 ooo preference shares of {1 each and боо 
ordinary shares of 1s.each. To adopt agreements with A. L. Davis, 
S. G. Wybrow and A. Slatter for the acquisition of the patents 
referred to therein. The provisional directors are: S. G. Wybrow 
and A. Slatter, electrical engineers. Reg. office: Sardinia Housc, 
Kingsway, W.C.2. 

BowvER-LowE Co., Ltp, Private. Reg. December 18th. Capital 
{£800 in {1 shares. To carry on the business of electricians, mechanical 
and general engineers, woodworkers, manufacturers of and dealers 
in apparatus, machinery and appliances, convenient for the applica- 
tion of electricity, etc. The first directors are: A. E. Bowyer- 
Lowe, Velcoe, South View, Letchworth, and H. W. Widgery, 
Canonleigh, Broadway, Letchworth (secretary). 


Foreign Notes. 
Work has been commenced on the electrification of the MUNICH 


`- URBAN LINES of the State railways. The contract for the poles 


and cables for the Tutzing-Kochel section has been secured by the 
Allgemeine Elektricitàts Gesellschaft. 

BADEN ELECTRICITY WORKS are to use the proceeds of bonds to 
be issued by the Baden Government up to theamount of r.1 million 
tons of coal. The bonds are payable in German currency according 
to the current price of coal at the date of payment. 


A wireless express telegraph service has been opened between 
BERLIN and BvDAPEST. This is said to be the first occasion upon 
which the Siemens telegraph instruments giving a speed of about 
one hundred words per minute has been employed in an inter- 
national wireless service. 

The Ministro de Fomento has been authorised to invite tenders 
for the electrification of the Ripoll-Puigcerda railway, which runs 
across the Pyrenees. Enquiries might be addressed to Sefior 
Ingeniero Jefe de la Segunda Division de Ferrocarriles, calle de 
Balmes 32 (2°), Barcelona.—Reuter’s Trade Service. 

The Greek Press, says Reuter, announces that the Ministry of 
Communications is examining a scheme to utilise for various 
purposes the waterfalls of MACEDONIA and WESTERN GREECE, 
which it is estimated would supply 500 ooo н.р. It is believed that 
the Treasury would benefit by this scheme to the extent of 
I ооо ооо ооо drachmae annually. 

The two wireless stations, with accessories, contracted for by the 
CHINESE GOVERNMENT with the Marconi (China) Co., Ltd., in October 
last are now in course of erection at Hami (Sinkiang) and Lanchow 
(Kansu). The contractors are already in receipt of the material 
required, and have despatched four experts and engineers to Hami 
to supervise the installation, and another four engineers to Lanchow 
to conduct preliminary surveys. 


According to the “ Elektrotechnische Zeitschrift " the exhibition 
space at the Leipsig Fair is to be increased by. the erection of a new 
building, which will be called the “ Electrical Engineering House." 
The building will be approached by two roads called respectively 
Emil Rathenau Street and Werner Siemens Street, and the latter 
will lead to a new entrance to the fair grounds. This new building 
will allow: all the electrical gear to be concentrated under one roof 
instead of being divided up as heretofore. 


Mr. Н. O. Chalkley, COMMERCIAL SECRETARY AT BUENOS AIRES, 
will be in attendance at the Department of Overseas Trade for a 
few days from January 18th, and will be pleased to interview manu- 
facturers and merchants interested in trade with Argentina, Appli- 
cations for interviews should be made as soon as possible, and in 
any case not later than January 17th, to the Comptroller-General, 
Department of Overseas Trade, 35, Old Queen Street, London, 
S.W.1, the reference T.G.4380 being quoted in all cases. 


Books Received. 


." A Treatise on the Theory of Bessel Functions." By G. N 
Watson, Sc.S., F.R.S. (Cambridge University Press. Pp. 804 
708. 


‘‘Tables Annuelles de Constantes et Données Numériques." 


‘Vol. IV. Parts 1 and 2. (Paris: Gauthier-Villars et Cie.). 


*' Statistique des Stations Centrales de Distribution d'Energie 
Electrique en France ” (Paris: L'Industrie Electrique.’’). 20 frs. 

“ Electric Power Plant Engineering." By J. Weingreen. Third 
Edition. (London: McGraw-Hill Publishing Co.). Рр. xi.+511. 
25s. net. 

“Science Abstracts," No. 299, November 3oth, 1922. Sections 
А апа В. Issued by the Institution of Electrical Engineers, London 
(London: E. and F. N. Spon.) А 
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Tenders Invited and Accepted. 


UNITED KINGDOM. 

HUNTINGDONSHIRE CouNTY COUNCIL, January 3rd.—Heavy-plate 
type, 400-420 Ah battery, D.P., Pritchett and Gold or Tudor. 
Specification from the County Surveyor, Walden House, Huntingdon. 
AUSTRALIA. 

WESTERN AUSTRALIAN GOVERNMENT TENDER BOARD, March rst.* 
—Low tension switchgear. (Schedule 165A, 1922). 

BELGIUM. 

BRussELs ELECTRICITY DEPARTMENT, January 13th.—2 ooo 
metres 70 Sq. mm. armoured cable; 1 ooo metres ditto, 16 sq. mm. ; 
and 7 ooo metres ditto, 10 sq. mm. for c.c. 750 V; 500 metres of 
16 sq. mm., 2-wire, lead-covered cable; 150 kilos bare copper wire, 
35 Sq. mm. section ; 400 kilos ditto, 10 sq. mm. section. Specifica- 
tions from the Service de l'Electricité, Rue de Bethléem, 40, Saint- 
Gilles-les- Bruxelles.—Rewuter's Trade Service. 

SOUTH AFRICA. 

BRANDFORT (О.Е.5.) MUNICIPALITY, January 30th.*—Complete 
electric lighting plant, including (1) water-tube boilers, (2) steam 
engines and alternators, (3) switchboard, (4) boiler and engine house 


auxiliaries, (5) steel poles and overhead conductors, (6) transformers, 
and (7) house services meters. 


ILFORD URBAN COUNCIL have ordered from the Union Cable Co, 
550 yards of cable at £285. 


WREXHAM CORPORATION have accepted the tender of E. O. Walker 
and Co. for wiring houses on the Acton Estate. 

The tender of J. L. Etheridge and Co. has been accepted for wiring 
premises of Freeman, Hardy and Willis, at Dover. 

Hove ELECTRICITY COMMITTEE have placed a contract with the 


Metropolitan-Vickers Electrical Co. for a 600 kW motor generator, 
£3 626. 


BARNES URBAN COUNCIL have accepted the tenders of the English 
Electric Co. for a turbo-alternator and Mather and Platt for a rotary 
converter. 

The tender of the British Thomson-Houston Co. has been accepted 
by East HAM CORPORATION for Io tramcar equipments at 
£5 204 125. 

NAVAN URBAN COUNCIL have accepted the tender of the Irish 


Electrical Construction Co., of Dublin, for the installation of house 
service feeders. | 


McEwen and Worbey are the successful tenderers for electrical 
work in connection with the erection of vertical stoking plant at 
PERTH gasworks. 

The following tenders are recommended for acceptance by 
WARRINGTON CORPORATION :—British Insulated and Helsby Cables 
Ltd., and Enfield Edison Cable Works, Ltd., cables. 

BIRKENHEAD COUNCIL have accepted the tenders of W. T. 
Henley's Telegraph Works Co., {605 9s. 7d., and the Edison-Swan 
Electric Co., £1 154 8s. 6d., for the supply of cable. 

Contracts have been placed by HOYLAKE AND WEST KIRBY 
ELECTRICITY COMMITTEE with Belliss and Morcom for a condenser, 
£670, and Film Cooling Towers, Ltd., for a cooling tower, £621. 

The tenders of Babcock and*Wilcox for boiler and bunker, £8 235 : 
and Fraser and Chalmers for turbo alternator and condensing plant, 
£14 933, have been accepted by PORTSMOUTH CORPORATION. 

HurL TELEPHONES COMMITTEE have accepted the tender of 
J. Houlton and Sons for the erection of an automatic telephone 
exchange at £725, and that of Enfield Ediswan Cable Works for 
cables at £236 5s. 

The tender of Herbert Morris, Ltd. (lowest tender) has been 
accepted by SHOREDITCH (LONDON) CouNcir for a 20 ton travelling 
crane for Whiston Street substation. Four tenders were received, 
the highest being £1 693. 

The following firms have secured contracts for cable for LEEDS 
ELECTRICITY DEPARTMENT: Enfield Ediswan Cable Works, 
£15 559 75. ; W. T. Henley's Telegraph Works Co., £1 359; Pirelli 
General Cable Co., £135 тоз. 

The following tenders have been accepted by GLAscow CORPORA- 
TION: General Electric Co., traction telephone parts; Equipment 
and Engineering Co., 300 A welding plant; British Thomson- 
Houston Co., 7 H.P. motor. 

GLASGOW CORPORATION have accepted the tender of the Cargo 
Fleet Iron Co. for 4 200 tons of steel rails, with fishplates, at £40 946, 
a proposal to accept a German tender, amounting to £35,985, being 
defeated by a large majority. | 

LoNDON CouNTy CoUNCIL propose to accept the tender of 
Foote, Milne and Co. (lowest tender received) for wiring and fitting 
Blundell Street, Islington, school at £644 16s. Six tenders were 
received, the highest being £1,050. 

Tenders accepted by STRETFORD URBAN CouNciL include the 
following: W. T. Glover and Co., cable, £413 2s. 7d.; Enfield 
Ediswan Cable Works, cable, {2 113 19s. 2d.: Albion Clay Co., 
ducts, £709 3s. 4d. ; Doulton and Co., conduit, {115 4s. 

The tenders accepted by BRADFORD CORPORATION for tramway 
stores and materials include the following : Dorman, Long and Co., 
230 tons silica steel rails, £10 per ton ; Smith and Hardcastle, rings, 
—— ———— i a EE QR NN QUU OMM SU к 


*Particulars from the Department of Overseas Trade. 
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clips, bolts and nuts, £180; 
Cables, rail bonds. 


The EcvPTIAN STATE RAILWAYS DEPARTMENT have accepted the 
following tenders for plant for Gabbary power house: -Browett, 
Lindley and Co., 390 Н.Р. steam engine {1 070, and spare gear £51 135.; 
Technical Supply Co. (Alexandria), A.E.G. alternator, /E 707, and 
switchboard, £E157. . 

SOUTHEND-ON-SEA CORPORATION have accepted the tenders of 
Bellis and Morcom for reconditioning and installing three I 200 H.P. 
Diesel engines, £3 700 each ; Crompton and Co., three dynamos for 
coupling to same, {5 094; and Sydney, Son and Co., twelve 19 ft. 
engths of copper bus-bar, {129 15s. 

The following tenders have been accepted by EAsT GRINSTEAD 
URBAN CouNciL: Holt and Willets, crane, £115; Park Royal 
Engineering Co., main switchboard, /762; G. E. Taylor and Co., 
mains, £5 450 11s. 5d.; Crompton and Co., storage batteries, £I 789 ; 
Vickers, Petters, Ltd., engines and dynamos, £4 196. 

The GREAT WESTERN RarLway Co. have placed a contract with 
the Pulsometer Engineering Co. for four turbine centrifugal pumps 
for a working pressure of 800 per sq. in., each pump direct coupled 
to a 650 B.H.P. electric motor, and auxiliary low-pressure pumping 
machinery and switchgear for automatic operation. | 

TORQUAY TOWN CouNCIL have accepted the following tenders :— 
British Thomson-Houston Co., switchgear for Newton Abbot power 
station, and main sub-station a@Torquay, £6 420 ; feeder protection, 
£135; and neutral earthing gear and resistance for main power 
station, £252; J. and G. Weir, turbine rotary pump, £305, and 
extras, £72. | 

The following tenders have been accepted by SUNDERLAND 
CORPORATION :—British Insulated and Helsby Cables, Ltd., 1} 
miles twin service cable and } mile network cable; Armstrong, 
Addison and Co., 1 ооо yds. cover boards; Ballantine and Sons, 
24 manhole frames and covers; Metropolitan-Vickers Electrical 
Co., 42 a.c. meters. 

MANCHESTER CORPORATION have accepted the following tenders : 
W. Wadsworth and Co., electric goods lift at Tramway Offices ; 
W. T. Henley’s Telegraph Works Co., cable for Waterworks Com- 
mittee ; Macintosh Cable Co. and W. T. Glover and Co., cable ; and 
Chadburn's (Ship) Telegraph Co., two sets of electric telegraphs for 
Barton power station; J. V. Pyat, wiring houses at Blackley, 
Fallowfield and Newton Heath. 

EDINBURGH TRAMWAYS COMMITTEE recommend the acceptance of 
the Compagnie Anglo-Belge d’Importation et Export, Brussels, for 
2 500 tons of tram rails at {19 375. Two members voted in favour 
of giving the contract to Alex. McBean and Son (for the North- 
Eastern Steel Co.) at £24 375. The following tenders are also 
recommended for acceptance: Hadfields, Ltd., tiebars, ХІ 278 ; 
Chas. Richards and Son, fishplate bolts, £436 15s.; and Cravens, 
Ltd. (lowest tender), 62 car top covers, at £209 Ios. per car. 


and British Insulated and Helsby 


~ Unsuccessful tenders for the car covers varied from {220 to {зоо 


per car. 


The FULLER ENGINEERING Co. send us particulars of a large 
number of contracts which they have secured recently. These 
include complete '' Fuller " drying, pulverising and burning equip- 
ments for a coal and iron and a coal and coke company, chemical 
works, three cement and two railway companies. These plants 
include the Fuller-Kinyon pulverised materials transportation 
This system 
is used for conveying soda ash and cement as well as coal. Fuller- 
Lehigh pulveriser mills have also been supplied to an iron company, 
a colliery undertaking, a mineral and a lime and coal company, 
seven cement companies, and two export houses. Among the orders 
received is one for a set of metallic plates for tube-mill lining. 


Annual Tables of Constants.* 


The publication of the ‘ Annual Tables of Constants,” which 
was discontinued during the war, has been resumed; the Com- 
mittee have had recently published Vol. IV., in which are collected 
numerical data gathered in all scientific and technical papers from 
1913 to 1916 inclusively. The work is now under the authority of 
the “ International Union of Pure and Applied Chemistry,” and of 
the “ International Research Council." 

In view of supporting the Committee, tbe '' Union of Pure and 
Applied Chemistry " decided to form an “ International Fund.” 
Both France and the United States gave their adhesion in June, 
1922; their subscription amounts to half the necessary sum. It 
is to be hoped that the various countries in which an effective 
scientific and technical development has been reached will join 
without delay. Their agreement would enable the Committee to 
publish Vol. V., the matter for which is ready at hand. This book 
is to contain numerical data collected from 1917 to 1922 inclusively. 


* '" Annual Tables of Constants and Numerical Data, Chemical, 
Physical and Technological." Publisher for Bntish Empire: The 
Cambridge University Press, Fetter Lane, London, E.C.4. 


We have received the first issue of the ‘‘ KiNG'S ENGINEER,” which 
is the annual journal] of the Engineering Society and the Engineering 
Branch of the Old Students' Association, of King's College, London. 
It contains a number of interesting technical articles and other 
contributions whose subject matter and treatment is, may we say, 
light. We wish this new publication every success. 


December 29, 1922 


Commercial Intelligence. 


County Court Judgments. 


[Norr.—The publication of extracts from the “ Registry of 
County Court Judgments " does not imply inability to pay on the 
pert of the persons named. Many of the judgments may have 

settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for actions, But the 
Registry makes no distinction. Judgments are not returned to 
the Registry if satisfied in the Court books within 21 days.] 


BRITISH AND ALLIED ELECTRICAL AGENCY, LTD, 
I3, Charterhouse Street, E.C., electrical agents. £22 3s. 
November 13th. 


TURNER, J. S. (trading as STANLEY MOTOR AND ELECTRI- 
CAL CO.) 542, Stanley Road, Bootle, electrical engineer. 
£17 11s. 3d. September 27th. 


Deed of Arrangement. 


WILLIAMS, John William Robert, 45, Loudoun Road, Hampstead: 
and LAMING, Ralph, 64, Hazelwood Lane, Palmer’s Green: 
trading at 124, Great Portland Street, W., as WILLIAMS 
AND LAMING, electric fittings factors. Filed, December 
21st. Trustee, R. H. Dutchman, 122, Moorgate Station 
‘Chambers, E.C., C.A. Liabilities unsecured, £912; assets, 
less secured claims, £357. 


Mortéases and Charées-on Limited Companies. 


(Norz.—The Companies Act of 1908 provides that every Mort- 
gage or Charge, as described therein, shall be registered within 21 days 
after its creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every Company 
shall, in making its annual Summary under the Companies Act, 
fy the total amount of debt due from the Company in 
of all Mortgages or Charges. The following Mortgages and C 
have been so registered. In each case the total debt prior to the 

t creation, as specified in the last available Annual Summary, 
also given— marked with an *—followed by the date of the 

Summary, but such total may have been reduced.] 

EAST ANGLIAN ELECTRICITY, LTD. (late SUFFOLK ELEC- 
TRICITY SUPPLY CO., LTD.), Felixstowe.—Registered 
December 6th. £3 ооо debentures. General charge. *{15 100. 
August 16th, 1922. 

PORLOCK AND DISTRICT ELECTRIC SUPPLY CO., LTD.— 
Registered December 5th. £400 mortgage. Charged on 
The Stores, Porlock. *{250. September 30th, 1921. 

PRINCE (H. STANLEY), LTD., London, W.C., manufacturers of 
electrical machinery.—Registered December 8th. £500 deben- 
tures. Present issue £250. General charge. | 

WALKER, MACEWEN AND CO,, LTD., London, W., electricians. 


—Registered December 4th. {950 debentures. General 
charge. *Nil March 16th, 1922. 
* 


Private Meetings, etc. 


[Inclusion under this heading does not necessarily imply failure. 
Many private meetings are called merely for the purpose of the debtor 
sonsulting his creditors as to his position when he may not be insolvent.) 


BRITISH AND ALLIED ELECTRICAL AGENCY, LTD., 13, 
Charterhouse Street, London, E.C. At the statutory meeting 
of creditors, Mr. St. John Bennett (Clarkson and Bennett, I.A., 
16, Devonshire Square, London, E.C.), the liquidator in this 
voluntary liquidation of the company, submitted a statement 
of affairs, showing liabilities of £4 245, all due to unsecured 
creditors, and net assets of £35, a deficiency, as regarded the 
creditors, of £4 210. The liabilities included a claim by the Inland 
Revenue in respect of E.P.D., amounting to £870. If that 
claim were in order, and it had to be regarded as preferential, 
there would, the liquidator said, be no assets available for the 
creditors. The liabilities also included the following cash 
claims: Н. Н. and A. T. Pollock, £168; A. W. Pollock and 
Sons, {1 208; A. and W. Pollock and Sons, Ltd., £885; Mrs. 
Pollock, £17; and Mr. Santell, £147. A private conference of 
the company’s creditors was held on September 12th last. The 
creditors were then asked to postpone their claims for a period 
of 12 months with a view to giving the company an opportunity 
of pulling itself round. One creditor refused to fall in with the 
proposal, and commenced proceedings. The company had 
then no alternative but to pass a resolution for voluntary 
liquidation. In answer to a question the liquidator stated that 
there was a book debt for £2 ooo due to the company in regard 
to a deal in connection with insulated tape, but it was very 
doubtful if anything could be recovered without proceedings 
being commenced. The creditors decided to confirm the 


voluntary liquidation of the company with Mr. Bennett as 
liquidator. 
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| London Gazette. 

The following information is taken from printed reports, but we 
cannot be vesponsible for any errors that may occur. 


Company Winding Up Voluntarily. 


GEORGE AIREY AND СО. (ELECTRICIANS), LTD. 
J. Hancock, 57, Surrey Street, Sheffield, chartered accountant, 
appointed liquidator. Meeting of creditors at the offices of 
Messrs. Hancock and Ashford, 57, Surrey Street, Sheffield, 
Thursday, January 4th, 1923, at 4 p.m. 


Bankruptcy Information. 


EMBURY, Henry John Williams, and EMBURY, Kenneth Stuart 
(trading as H. AND K. EMBURY), 110, Queen Street, and 
29, Queen Street, Newton Abbot, Devonshire, electrical and 
mechanical engineers. Receiving order, December 18th. 
Debtor’s petition. 

W. PRICE AND CO., 29, Russell Street, Plymouth, electricians. 
Receiving order, December 18th. Creditor’s petition. 


Notice of Intended Dividend. 


INCE, Arthur Courtenay, 21, Fenkle Street, Newcastle-upon-Tyne, 
formerly under the style of THE NEWCASTLE ELECTRICAL 
ENGINEERING CO., now with a partner under the style of 
the Tyne Electrical Industries, electrical contractor. Last 
day for receiving proofs, January 11th, 1923. Trustee: 
C. Woollett, Official Receiver, Pearl Buildings, 4, Northumber- 
land Street, Newcastle-upon-Tyne. | 


Forty Years Ago. 
* The Electrician," December 30th, 1882. 


Notes on the Electric Lighting Act.—We have received a copy 
of a work on this subject from the authors, Messrs. Clement Higgins 
and G. W. W. Edwards. We shall hope to acquaint our readers 
with its style and contents before long. 

A Holiday Task.—We present our readers with a puzzle for New 
Year’s Day. What German author defines magnetism thus: 
“ Magnetism is centropheric antagonism, a radical line, O — — +, 
the action of the line being cleft at one extremity. Magnetism has 
its root in the beginning of creation, It is prophesied with time '' ? 

Death of Mr. C. V. Walker.—Mr. C. V. Walker, F.R.S., past 
president of the Society of Telegraphic Engineers and telegraphic 
engineer for the South Eastern Railway Company, died at Tunbridge 
Wells on Sunday, in the seventy-second year of his age. Mr. 
Walker was one of the oldest telegraphic engineers in the country, 
and was the inventor of several useful appliances, notably the 
instruments by which the block system on railways is worked. We 
shall hope to give some further account of his life in a future issue, 


Prices of Metals, Chemicals, etc. 


TozsDpAY, December 26. 


Copper — Price. Inc. Dec. 
Best Selected .. per ton ,67 Io о ќт — 
Electro Wirebars.. — ,, £7115 о {150 — 
Н.С. Wire, basis .. per Ib. Io d. id. — 
Sheet ee ee 9 Jo, d. == = 

Phosphor Bronse Wire (Telephone) — 

osphor Bronze Wire, 
basis ee per Ib. 18. 2 4d. id. — 

Brass 60/40— 

Rod, basis ee 8 7d. — — 
Sheet, basis en e» 9 d. — — 
Wire, basis ee өе І d. — — 

Pig Iron— 

d Warrants perton {4 16 6 — — 
S \ 
Wire, basis 8 S.W.G. ,, £18 о o — — 

Lead Pig— 

English .. oe "T £27 10 О 58. — 
Foreign or Colonial „ £26 7 6 7s. 6d. — 

Tin— 

Ingot T s £181 о о 12s. 6d. — 
Wire, basis .. perlb. 2s. 5d. — — 

Aluminium Ingots .. perton {100 о о — — 

Speltey ee ee ee ry) £37 IO о = = 

Merewry ee ee per bottle £12 5 о — — 


Sulphur (Flowers)—Ton {9 

„ (Roll-Brimstone)—,, £8 10s. 
Copper Sulphate.— ,, £26 per ton, £7 10s. 
Boric Acid (Crystals). ,, £55. Sodium Bichromate.—Per lb. 44d. 
Rubber.— Para fine, 1s. 11d. ; plantation 1st latex, Із. 1d. 


The metal prices are supplied by British Insulated & Helsby 
Cables, Ltd. | 


Sodium Chlorate—Per lb. 3d. 
Sulphuric Acid (Pyrites. 168°) 


и" 
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Patent Record. 


SPECIFICATIONS PUBLISHED. 


The following abstract from some of the specifications recently published has been 
specially compiled by Messrs. MEwWRURN, ELLIS AND Co., Chartered Patent Agents, 
70 and 72, Chancery Lane, London, W.C. 


178849 НАЕРЕГҮ ET CIE., AKT.-GES., E. 
formers and the like. (21/4/21.) 

187 189 STowELt, R. D., Ковевтѕом, N. D. G., and WAYNE ENGINEERING AND 
EQuiPMENT Co., Lro. Winding devices for paying-out and winding-in 
electric conductors, (18/7/21.) (Divided Application on 184 518.) 

183 470 AKTIEBOLAGET Birka Recutator. Electric flashlight lamp. (30/9/20.) 
(Divided application on 169 696.) | | 

187 193 FAIRWEATHER, (SINGER MANUFACTURING Co.. Electrically-lighted 
sewing machine. (2/9/21.) (Divided application on 2331/21.) 

187 247 Marks, E. C. R. (MonkxnuM Co.). Start-stop printing telegraph system and 
apparatus therefor. (7/4/21.) 

187261 Ges, FUR DRAHTLOSE TELEGRAPHIE, MEISSNER, Dr. A., and Fitze, W. 
Thermionic devices. (10/5/21.) 

187 264 WALKER, M. Electrical controlling devices. (17/5/21.) 

187 276 Miror M. E. Interference tubes for phonographs and telephones. 
(13/6/21. 

187 285 PRENTICE, h. B. Electric lamp holders. (27/6/21.) 

187 287 КонімеҮЕК, I. E. Outside containers or boxes of electrical storage- 
batteries or accumulators. (6/7/21.) "AA 

177 757 Da AND DuTILH (Firm of). Electric measuring apparatus of the moving-iron 


- 


Insulating sleeves for electric trans- 


type. (31/3/21.). | 

187 302 Scott, J. Electric light fittings. (13/7/21.) 

187 306 Scorr, J. Watertight interlocked electric switch and plug-and-socket 
connection. (14/7/21.) | | 

187 316 Е xo LTD., A., and Breeze, V. Switches for electric circuits. 
15/7/21. 

174 318 us eene motors for the direct driving of slowly rotating shafts. 
17/1/21. 


187 322 BRENNECKE, F. Devices for testing the insulation of electric three-phase 
high-tension conductors. (16/7/21.) 

187 337 British THomson-Houston Co., Lro. (GENERAL ELECTRIC Co.). 
distribution systems.  (20/7/21.) i 

187 356 TayLor, А. M. Regulation on long-distance electric transmission lines. 


Electric 


(4/8/21. (Addition to 170 619.) . 
187 360 Moore, E. Power transmission mechanisms of electrically driven 
vehicles. (5/8/21.) 


187 363 Hecut, N. F. S. Directional wireless apparatus. (9/8/21.) 
187 374 British THomson-Houston Co., Lrp. (GENERAL ErEcTRIC Co.) Glass- 


187 377 TOWNEND, R., 
LTp. Alternating current dynamo-electric machines. 
187 415 мо on К. Rivers-. Electric switches for wireless signalling apparatus. 
6/9/21. 
169 696 AKTIEBOLAGET Birka REGULATOR. 
heated apparatus. (30/9/20.) 
187 439 IcRANIC ELECTRIC Co., ть. 


Thermal switches for electrically- 


(CorLER-HAMMER MANUFACTURING Co.). 
Electro-magnetic brakes. (7/10/21.) (Addition to 162 145.) 

171 366 BALL-BEARING WORKS Scumip-Roost, Lro. Current transmission 
devices for ball-bearings in electrically-driven rail vehicles. (6/11/20.) 

187 441 Lucas, H., Danxs, E. J. B., and MILLER, О. A. Electricity measuring 
instruments. (11/то/21.) 

171 085 METROPOLITAN-VICKERS ELECTRICAL Co., Їтр. 
control systems, (§/11/20.) 

187 457 HAMILTON, B. . N. H. 
signalling. 128/10/21.) 

176 754 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Compression device for 
electric transformer windings. (8/3/21.) 

172 288 MEYFARTH, G., and Soc. ANON. DES ATELIERS DE SECHERON. 
driven vehicles. (30/11/20.) 

174 054 Акт. Ges. Brown, BoveRI, ET CIE. 


Electric railway motor 


Thermionic valve transmitters for wireless 


Electrically 


Mercury vapour ejector pumps for 


high vacua. (8/1/21.) (Addition to 165 400.) 
173 759 PrirrNER, E. Earthing choking coils or voltage transformers for high 
voltages. (5/1/21.) 


187 531 Rocers, T. Electric sound producing horns. 
application on 27 822/21.) 

187 536 Epwarps, C. K., and AssociATED EourPMENT Co., тр. 
electric driving mechanism. , (11/2/22.) 

175 629 METROPOLITAN-VICKERS ELECTRICAL Co., Lto. Electric switches. (r4/2/21.) 

187 539 Haynes, E. S. P., and Моор, E. S. (LEGAL REPRESENTATIVES OF CAPELL, 
G. M., deceased). Centrifugal fans. (16/2/22.) 

187547 Twiss, G. V. Means for attaching conductors to electric insulators. 


(20/10/21.) (Divided 
Control gear for 


(31/3/22.) 

182 779 Е TELEPHONE MANUFACTURING Co., то. Telephone systems. 
6/7/11. 

181 or! рүн ELECTRICAL Co., Ltp. Electrical transformers. 
3/6/21.) 


187 561 WuirE, А. E. (ELYRIA IRON AND STEEL Co.). Construction of electrode for 
electric welding. (18/5/21.) (Divided application on 13 961/21.) (Patent 
of addition not granted.) 

182 807 EversHeim, Dr. P. Metallic vapour lamp. (10/7/20.) 
tion on 166 144.) | 

187 562 М ·ккѕ, E. С. К. (Моквкком Co.). Transmitting instrument for start-stop 
printing telegraph system. (7/4/21.) (Divided application оп 187 247.) 

187 563 Marks, E. С. R. (Morkrum Co.) Receiving instrument for start-stop 
printing telegraph system. (7/4/21.) (Divided application on 187 247.) 

187 565 Coates, W. A., Gittins, С. E., Davies, D. R., and METROPOLITAN-VICKERS 
ELECTRICAL Co., Lro. Electric switches. (13/7/21.) (Divided applica- 
tion on 186 733.) | 


(Divided applica- 


APPLICATIONS FOR PATENTS. 


D cember rr, 1922. 


33 713 Y A. CRABTREE. Switches, 

33 720 J. W. Hanson and J, G. Haywoop. Electric lock. 

33 721 W. А. Eastaway. Electric couplings. 

33 735 F. Hoprr*. Electric oven. 

33 747 W. Н. Epripce. Galvanic batteries. 

33 754 F. W. V. Етгсакәлтр. Mcans for transmitting and receiving wireless messages, 
33775 H. P. P. Rers. Receiving apparatus for wireless signalling. 

33783 Е. H. SNYDER. Apparatus for teaching telegraphy. 


33804 E. T. Fisk. Electrical means for starting engines. 
33 806 С. BramBiLLa. Locking apparatus for incandescent lamp sockets. 
December 12, 1922. 

33 826 С. C. Crarxe. Automatic apparatus for sbutting off contacts of electric 
current, etc. 

33839 Еғлмрем Co. and С. GREEN. 

33 844 J. S. Forev. Distributors, commutators, etc. 

33 862 J. A. Brook. Means for preventing theft of electric lamps. 

33 886 С. A. Beauvais. High frequency electric installations (12/12/21 France). 

33 905 EVER UD and VIGNOLES, and J. C. NEEDHAM. Electrical indicating instru- 
ments, 

33910 British Тномѕох-Ноџѕтох Co., Lro., and C. J. SARJEANT. 
control of electrical machines, 

33926 A. L. A. Perry. Reception of wireless signals. 

33927 TYLER AND Co., and F. W, LEAKE. Electro-magnetic indicating device, 

33929 C. J. Gorpon. Electric driving gearing on motor vehicles, etc. 


Electric torches. 


Automatic 
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33 937 OLDHAM AND Son and W. D. WILDE. 
33 941 А. G. Lez. Electric filter circuits. 
December 13, 1922. 

33 969 F. Horripce. Apparatus for utilising energy of flowing water for production 
of electricity, etc. 

33978 J. N. Rosson. Combined electric fitting and attachment therefor. 

34 012 A. Lewis. Supporting means for electric lamps, etc. 

34015 E. REpPATH. Intervalve coupling for transformers and inductances. 

34020 Н. E. FerLows. Ignition systems for engines. 

34 032 METROPOLITAN VICKERS ELECTRICAL Co., J. A. GuLLIN, J. A. Kuyser, 
K. BAvMANN and T. H. CHARLTON. Rotors for electric machines. 

34 045 W. W. AND С. С. Моввѕ. Electric heating devices. 

34 046 WESTINGHOUSE BRAKE AND SAxBv SicNAL Co. and В. Н. PETER. Remote 
control of electrically actuated apparatus. 

34 049 BritisH THomson-Housrton Co., and A. P. Younc. Magneto electric machines. 

34 053 J. К. PuLLoN and G H. TarHAM. Dynamos, motors, etc. 

December 14, 1922. 

34 072 А. M. Taytor. Lead covered cables. - i 

34 074 SIEMENS Bros. AND Co., and J. Berry. Automatic telephone systems. 

34 082 C. V. Morris. Thermionic values. 

34094 F. Dunn. Electric generators for motor vehicle lighting. 

34 097 C. L. SUMPSTER. agneto measuring and controlling apparatus. 

34 098 C. SUGDEN, Switch mechanism. 

34 103 G. D. Wittiams. Clockwork actuated switch. 

34 125 А. AMOOD. Electric condensers, 

34 133 C. Е. EvwELL, Lrbp., and B. E. G. MirrALL. 
ing apparatus. 

34 141 METROPOLITAN-VICKERS ELECTRICAL Co. Motor control systems (17/12/21U.S.) 

34 158 T. Токол. Asynchronous induction machines. (10/5/22 Hungary). 

34 162 D. A. V. Rist. Coilignition and electric lighting unit for motor vehicles. 

34 174 BRirIisH THomson-Houston Co., Н. C. HasriNcs and C. J. SARJEANT. 
tective devices for electrical machines. 


Galvanised batteries. 


Connections for wireless receiv- 


Pro- 


.. 34 175 BnrrisH Тномѕом- Ноџѕтох Co., and A. D. Younc. Sound-emitting appara- 


tus. 

34 176 British THoMsoN-HovusTON Co. 
34 181 PicruRADIO CORPORATION. 
34 182 & 34 183 C. W. CLARABUT. 
. devices. 

34 186 E. FRoUND. 


Amplifiers. (14/12/21 U.S.) 
Transmitting pictures to a distance (13/6/22 U.S.) 
Electro-magnetic sound receiving and producing 


Registering telephonic conversations 
December 15, 1922. 

34 200 F. Stacry. Electrical apparatus for production of perioxides of nitrogen. 

34215 H. J. Date. Magnetic hand hammer. 

34 219 S. J. EpBRook. Locking electric Іар bulbs, etc. 

34 220 C Burglar alarms, etc. 

34 233 F. H. Biraxvey and E. E. PEASE. 
detector. 

34 234 А. REY ROLLE AND Co. and F. COATES. 

34 238 W. Н. LLEwrLLvN. Burglar alarm. 

34245 J. К. Quain. Electric heating apparatus. 

34 247 W. E. Cocks. Gas or electric cooking apparatus. 

34 248 T. Torpa. Asynchronous induction machines. 

34 258 & 34 259 Н. M. Epwanps and E. Н. BRINSDEN. 
coupling units for incandescent lamps. 

34 266 F. H. Royce. Switches. 

34 268 S. G. Muir and E. G. Pyne. Drive for dynamos on motor cycles, etc. 

34 275 T. Torpa. Asynchronous induction machines. (3/6/22 Hungary). 

34 276 E. AND C. FRENCH. Thermally actuated electric switches. 

34 279 E. J. CLARk&. Timing coils for wireless telegraphy. 

34 296 F. ERNsTEIN. Polyphase asynchronous motors, 

34 298 BRITISH THoMsoN-HousroN Co. and H. C. HasriNGS. 
systems. 

34 299 British THomson—Hovuston Co., J. H. Вотснев, and А. P. Youne. 
attachment for telephone receivers. 

34 307 F. J. Commtn and А. W. HucuEs. Encasing or lagging cables, etc. 


(15/12/21 Austria). 
Combined filament rheostat and crystal 
Terminals for high voltage apparatus. 


(20/9/22 Hungary). 
Thermal switch adaptor or 


Motor control 
Head 


Arrangements for the Week. 


FRIDAY, D®& CEMBER 29th (To-day). 
NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
At Newcastle-on-Tyne. Paper entitled ' The Balancing of Oil Engines." 


MONDAY, JANUARY let 
INSTITUTE OF TRANSPORT. 


5.30 p.m. At the Institution of Electrical Engineers, Savoy Place, Victoria 
Enibsnkment, London. Lecture on “ Air Transport," by Mr. F. Handley- 
age. 
TUESDAY. JANUARY 2nd. е 


RontGen Society. 
8.15 p.m. At the Institution of Electrical Engincers, Savoy Place, Victoria 
Embankment, London. General Mecting. 


WEDNESDAY, JANUARY 3rd. 
INSTITUTION OF RaILWay SIGNAL ENGINEERS. 
3 p.m. Atthe Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London Lecture on “ Rotary Interlocking Block,'' by Mr. A. Wallis. 
INDUSTRIAL LEAGUE AND COUNCIL. 
7.30 p.m. At Caxton Hall, Caxton Street, London, S.W.1. 
Value of Capital,’’ by Sir George Paish. 


THURSDAY, JANUARY 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
6 p.m. At the Institution. Ordinary Meeting. Lecture on “ Variable-Speed А.С. 
Motors without Commutators," by Mr. F. Creedy (to be followed by a 
Discussion). 


Lecture on “The 


CHELMSFORD ENGINEERING SOCIETY. 
7 p.m. At the East Anglian Institute of Agriculture, Chelmsford. Lecture on 
* Financial Considerations of Engineering," by Mr. J. R. Watson. 
INSTITUTION OF MECHANICAL ENGINEERS (MIDLAND BRANCH). 
эм. At the University, Edmund Street, Birmingham. Annual Meeting. 
cture on *' The Engineer, the Law and Lawyers,” by Mr. J. Wylie. 


FRIDAY, JANUARY 5th. 
ELECTRICAL POWER ENGINEERS’ ASSOCIATION. 

7 b.m. At the Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London. Lecture entitled “ Water and Its Action os Steam Boilers,” 
by Mr. J. H. Paul. : 

JUNIOR INSTITUTION OF ENGINEERS. 
т. At 39, Victoria Strect, London, S.W.1. Lecturette entitled “ Wave 
ower Transmission," by Mr. W. Dinwoodie. 
BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION. 
т. At Caxton Hall, Caxton Street, London, S.W.1. *“ Possibilities of the 
mmediate Future and Competition with Other Forms of Light and Heat,’ 
by Mr. W. Beauch: mp. 


7.30 


7.30 


7.30 


The Editorial, Advertisement and Publishing Offices of “ Tum 
ELECTRICIAN ” ave at 8, Bowverie Sircet, London, Е.С. 4. Teale- 
grams 1 Benbrotric, Fleet, London. Telephones City 9852 (6 lines). 

The subscription to “ THE ELECTRICIAN " és {1 5 о per ennum 
in the United Kingdom and {1 то о per annum Abroad. Advertise- 
ment Rates can be obtained on application to the Manager. Advev- 


tisement copy and blocks should be received on the Friday precedi 
daée of publication. ы 
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PRESCOT 


= ENAMELLED WIRE 
is A "QUALITY FIRST” propucr 


MADE T in our own works, every stage in its 
manufacture, from the billet to the finished article, 
is the subject of stringent supervision and frequent tests. 


PLEASE WRITE FOR SAMPLES 


BRITISH INSULATED & HELSBY CABLES LTD. 


Cablemakers and Electrical Engineers 


Works : PRESCOT, Lancashire ; and HELSBY, near Warrington 


= Е | Telegrams: Jenkins, Retford, 
TELPHERS Telephone: 151 & 132. ,, 


Powerful yet 
Flexible. 


Simple to 
Operate. 


Fitted with 
Ball and Roller 


^. Bearings. Tum Se, JENKINS & Co RETFORD .- 


— 
ES ^ E £ - 
> à Ne s 
PRIESTMAN «d Hi 


| ыр. зла Se E > \ d 
Write for List K51 / 


to 


W. J. JENKINS ;.» 
Conveying & Elevating Engineers, 
RETFORD, NOTTS. 
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TITTEN 


4 
Lea om^ - "Бей. м 


30-TON ELECTRIC COALING CRANE. 25-TON ELECTRIC WHARF CRANE. 


CRANES оғ ли. TYPES. _ 
GEORGE RUSSELL & CO., Ltd. 


Alpha Works, 
MOTHERWELL. 


Established 1865. 


bal 


* 


Contractors to |. _ Agee 1 Telegrams : 
ADMIRALTY | ! “ Russell, Motherwell.” 


AND —— 


WAR OFFICE 


Е ! 


~~ 


Telephone : 
No. 4 Motherwell. 


UTAH ЇЇ ШЇЇ ЇЇЇЇШШЇ ЇЇ ЇЇ ЇЇ ЇЇ Ї И ШШШ HDD DHL 
ШП ЇЇ LLL 


ШШШ 


al 


ИИТИИ Тг 


a ise чүч 


30-TON ELECTRIC OVERHEAD CRANE. 
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Makers of over Half the World's Telephones 


Asker- Drammen Live, Nor- 

way. Loading Coil Manhole, 
consisting of | metre diameter 
Reinforced Concrete Pipe, 
| metre in length, on concrete 
bed, with loading coil buried 
in it, 


Section of the Asker-Dram- 
men Line Norway. Pay- 
ing out cable: 


Western — 
 Efeciric 
THE WORLD'S BEST CABLES 


The name '* Western Electric ” identifies the most efficient and 
reliable cables in the world. Not only that, but when the work 
of installing is carried out—the name “ Western Electric ” guar- 
antees that every detail of the operation will be executed as well 
as skill, experience and unique resources can ensure. 
“Western Electric " for the world's best cables and the world's 
best cable work. 


Western Electric Company Limifed. 


WORKS: NORTH WOOLWICH, E.16 


Branches : 


Glasgow, Leeds, Manchester, Newcastle, Cardiff, Birmingham. Also Simla, Singapore, 
Johannesburg, Buenos Ayres, Sydney, etc., etc. 
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MOTORS 


NOT ONLY WISH YOU Е 


PROSPEROUS 1923 


BUT ALSO THAT YOU MAY DESERVE IT BY 
BUYING THE MACHINES HERE ILLUSTRATED 


Tim 


oboe AROS] 


Head Office and Works: ; 
SAND PITS, BIRMINGHAM. 


“HIGBRO " . Central 1648. 


84, ALBION STREET, LEEDS. 22762. 
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